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Specifications for HDPE Pipe

The physical properties of high-density polyethylene pipe are described using ASTM D 3350-
05, “Standard Specification for Polyethylene Plastic Pipe and Fittings Materials”, Recently
this standard was changed. The two key areas changed are, density and slow crack growth.
In the 05 version, the cell classifications for density were increased from four cells to seven
cells defining the density ranges for various resins.

New high performance bimodal resins, PE 4710 resins, have higher PENT test values, Slow
crack grow properties can now be defined using eight cells.

As of December 2006, most HDPE pipe is made from resin with a cell classification of PE
345464C. The pipe is labeled as PE3408/3608. The physical properties for PE 345464C are:

PROPERTY VALUE SPECIFICATION UNIT NOMINAL VALUE
Material Designation PPI/ ASTM PE 3408/3608
Cell Classification ASTM D 3350 345464C
Density (3) ASTMD 1505 g/em3 0.941-943
Melt Index (4) ASTMD 1238 gm/ 10 min 0.05-.11
Flexural Modulus (5) ASTM D790  psi 110,000 to 140,000
Tensile Strength  (4) ASTM D 638  psi 3,200 )
Slow Crack Growth
ESCR ASTM D 1693  hours in 100% igepal >5,000
PENT (6) ASTMF 1473  hours >100
HDB@ 73degF (4) ASTMD 2837 psi 1,600
UV Stabilizer (C) ASTMD 1603 %C 2t0 2.5%

The density provided is without carbon black. Typical HDPE pipe has a density of 055 to 957 with carbon black.

Types of Polyethylene Pipe

All polyethylene (PE) is not the same. In ASTM D 3350-05, low density PE is defined as hav-
ing a density range of 0.819 to 0.925 g/cc; medium density has a range of 0.926 to 0.940 g/
cc and high density is defined with a range from 0.941 to 0.955. All densities are without
carbon black.

Density influences key properties in polyethylene materials. As the density increases, the
tensile strength increases; also chemical resistance increases,

Medium density PE resins have been used for gas distribution. This original selection was
made based on superior slow crack growth properties of medium density resins. Medium
density pipe is designated as PE 2406 and PE 2708,

Today new bimodal resins are being used in gas distribution because of higher pressure
ratings plus superior slow crack growth. These resins are designated PE 3408, PE 3608, PE
3708, PE 3710 and PE 4710.
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Slow Crack Growth

The Pent test is used to determine stress crack resistance for PE resins. The PENT test is
conducted in accordance with ASTM F 1473, “Standard Test Method for Notch Tensile Test
to Measure the Resistance to Slow Crack Growth of Polyethylene Pipes and Resins”. This
test uses a solid sample of material which is notched and tested.

The PENT test is a good test of slow crack growth. Scratches and gouges can cause crack
propagation. Materials with high PENT numbers are less likely to fail because of slow crack
growth.

Traditional PE 3408/3608 resins have PENT test values of about 100 hours. New bimodal res-
ins used to make PE 3710 and PE 4710 pipes have values ranging from 600 hours to several
thousand hours.

Physical Properties of PE 4710
HDPE pipe with a designation of PE 4710 is made from resin with a cell classification of PE

445474C or PE 445574C. We suggest using a specification calling for a minimum cell classifi-

cation of PE 445474 C or higher. Both cell classifications can be used if specified in this way.
The pipe is labeled as PE 4710. The physical properties for PE 445474C are provided below:

PROPERTY VALUE SPECIFICATION UNIT NOMINAL VALUE
Material Designation PPI/ ASTM PE 4710
Cell Classification ASTM D 3350 445474 C
Density (4) ASTMD 1505 g/cm3 0.947-955
Melt Index (4) ASTM D 1238 gm/ 10 min <.15
Flexural Modulus (5) ASTM D790  psi 110,000 to 160,000
Tensile Strength  (5) ASTM D 638  psi 3500-4000
Slow Crack Growth
ESCR ASTM D 1693  hours in 100% igepal >5,000
PENT (7Y ASTMF 1473  hours =500
HDB@ 73 degF (4) ASTM D 2837 psi 1,600
UV Stabilizer (C) ASTMD 1603 %C 21025 %

The density provided is without carbon black. Typical PE 4710 HDPE pipe has a density of 0.956 to 0.964 with carbon black.

To be called a PE 4710, the pipe and resin has substantiation at 50 years,
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ISCO HDPE Product Catalog

PE 3608/3408 IPS HDPE Pipe Sizes

Nominal
: IO I L TV R - 3 4 5 5 g T g g 1= " %
Pressure ‘ﬁ'lmel .. I 2 o s
Rating 0:’ 105 | 1.3157) 166" | 1.907 | 23757 | 3507 | 450" | 5375 | 5563 | 6.625" | 7.125" | 826" | 1075 | 1275 | 14.00° | 16.00°

Min, wall] 0.150° | 0.186" | 0.237" | 0.274" | 0.339" | 0500 | 0.643" | 0.765" | 0.735" | 0.9467 | 1.018" | 1237 | 1535 | 18017 2.000" | 2.288"

D.732" | 0.817"| 1.157" | 1.325° | 1.656" | 2.440° | 3137 | 3.747" | 2878 | 4.619" | 4967 | 6013 | 7.494" | ag89° | 9780 11.154°

“Average

DR7 1D,
HDPE Plpe (267psi) “"ﬁ;ﬁm 090 | 0.290 | 0.460 | 0.603 | 0850 | 2,060 | 3400 | 4850 | 5200 | 7.350 | 8400 | 12480 19.400 | 27.280 | 32900 | 42070

Min. wall] 0.144" | 0.180" | 0.227" | 0.260° | 0.325" | 0.475" | 0.616" | 0.735" | 0.762" | 0.908" | 0.976™ | 10827 | 1473 | 1747 1918 | 2992

—— ‘r‘“féag" 0.745" | 0.833" | 1.178" | 1348 | 1.685" | 24847 | 3093 | 3814 | 3947 | 4701 | 5056 | 61207 | 7608 | 0.047 | 93¢ | 11353
(234psi) W;'g" 0.120 | 0:280 | 0.445 | 0.583 | 0.911 | 1980 | 3280 | 4680 | 5020 | 7.120 | 5230 | 12080 18740 | 26.380 | 31780 | 41510

Min wallf 0.117" | 0.146° [ 0.184" | 0.211° | 0.264 | 0.389" | 0.500" | 0.597" | 0.618° | 0.736" | 0.792" | 0.958" | 1.194° | 1417 1556 | 1.778"

oRS A"f['fge 0.803" | 1.005"| 1.269" | 1.452°| 1.616" | 2675" | 3.440° | 4109 | 4253 | 5.084° | 5447 | 6593 | B2ier | 974 | 10702 | 12231
(200psi) w;.gm 0.150 | 0.234 | 0.372 | 0.4%0 | 0770 | 1660 | 2750 | 3920 | 4200 | 5992 | 6.800 | 10.054] 15.580 | 22070 | z6.600 | 34750
¢ [Items highlighted in Min. wall| 0.085 0.173"| 0.216"| 0.318" | 0.409° | 0.489" | 0.506" | 0.602" | ogde | o7ee | 097 | rase | 1273 | rass
Blue indicates standard “Avarage 5 gl =5 - = =
. - DR1 1D. 0.848" | 1.0627| 1.340" | 1.534" | 1.917' | 2.825" | 3.633° | 4.339" | 4.491° | 5.348 5.752" | 6.963° | 8.678" | 10.233" | 11.302" | 12.915"
stocking items that are i 1 e ;
T (v6opst) | Weidht | o oo § o200 | 0312 | oato | oseo | 1387 | 2300 { 390 | 3520 | «s00 | 5780 | 8460 | 13140 | 1640 22300 | 20,120
more readily available. il
¢  Pressares are based M wall] — - - — | L.A76" | 0.258" | 0.333" | 0.398" | 0.412" | 0.451" | 0.528" | 0.63%" | 0.796" | 0.94¢" | 1.037 | 1.185
on using water at 23°C T A‘]”Bage — | = | = | = |zo0z 2950|3795 | 4531 | 4689 | 5585 | 6.006" | 7274* | avso | 10745 | 11801 | s2aar
73°F). 2 e ESSNNNET ISP TN i e : 5 7
( ) (128psi) wggm — | = | = | — |osa| 1160 | 1910 | 2730 | 2920 | 4.150 | 4600 | 7030 | 10.920 | 15380 | 18500 | 22490
o L] ade inside di er L
' Average ins -edlame-te Mnowalll = | = | = | — o535 0226 | 0.290° | 0347 | 0359 | 0427 | 0600 | 0556 | 0soe | 0623 | 0ear | 103
calculated using nomi- =
T - S, — wage = | = | = | = |2050 3021 | 385 | a520° | 402" | 57190 | 61500 | 7.4050 | s280° | 11.008° | 12085 | 13812
wall plus 6% for use in (190pel) "";;‘:;f"'*“ — | = | = | — |oa4m| 1020 1620 | 2400 | 2570 | 3637 | 4210 | 6154 | 9580 | 13.480 | 16242 | 21214
estimating fluid flows. M walll — | — | = | — |otor] o208 | 02ss | 0316 | 0aer | ozso | oare | osor | osse | o7sor | oaee
X |
Actual ID will vary. s - j
e Bl — | = | = | = |20 |208e | 2900l 4705 | amso | 5795 | 5236 | 7545 | 0209 | 15,180 | 12254 | 1005
e (ther piping sizes or (ioonsiy [ b RNt W RN h G | [
DR’s may be available — | = | = | = [ov430) 0832 | 140| 2200 | 235 | 3340 | 3860 | 5560 | sm0 | 12362 | 14590 | 1e.e70
upon request. — | = = =1 = = |ozr]| 0283|0293 | 0345 | 0375 | 0454 | 0565" | 0671 | 0797 | ez
e Standard Lengths: G “"I"['Jagc — | = = | = | = | = |39|47m5| 4940|5586 | 6330 | 7.663' | 9.551" | 11327 | 12438 | 14215°
i) " " z
40’ for 2"-24 (8%psi) w&g:m - | = | = = = = |13 1580|2120 | 2010 | 3480 | 5100 | 7820 | 11.140 | 13.430 | 17.540
50’ for 26” and larger
Coils available fop 874™ Moowall — | — | = | = | = | = |o2ta|o2se | azss | 0315 | o3ser | 041t | o5tz | osor | ossr | 0752
6"(8" by special order) S A"Ieljgc — | = = = | = | = |40 | 4832|5001 | 5.956" | 6.406" | 7.754" | w6657 | 11,463 | 12587 | 14385
(80psi) W;‘,ﬁh‘ — | = | = = = | = |tes2| 1601 30| 2740 | 3070 | 4540 | 7.21 | 10434 | 12220 | 15880
Mnowall] — | = | = | — | = | = [0 o207 |o21e | 0zss | n2ra | 0332 | 00 | caso | osss | osis
p— AV:‘]TJEQE — = = e - — | 4133 | 4.937" | 5.109" | 6.085" | 6544" | 7.922° | 9.873" | 10710 | 12.858" | 14.695°
(64 psi) ngrh’ -t = =1 =1 =] = | 1020|470 | 1574 | 2223 | 2582 | 3730 | 530 | 5270 | sa70 | 13.002
Mo owall = | = | = | = | = | = |03 |016s| 017 | 0204 | 0219 | 0265 | 0331 | 0aeer | 0ear | o
—_— ""Ieg'ge — | = = | = | = | = 2208 502¢ | 5200 | 6.193" | 6.660" | mo62" | 10045 | 10908 | 13087 | 14058
1-800-345-ISCO (8psi) "";:gm — | =] = =1 =1 — |08 ] 1130 1270 | 1201 | 2083 | 3053 | 4750 | s&71 | 5050 | vos10
www.isco-pipe.com D
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ISCO HDPE Product Catalog

PE 3608/3408 IPS HDPE Pipe Sizes

18 200 e 24" 28" 28" " 3z 4" 36° 42 48" 54" B3
e By - " Size 1 pressure

18.00° | 2000° | 22007 | 2400° | 26.00° | 28.00° | 30.00° | 32.00° | 3400° | 35000 | 4200 | 4800 | 5400 | ezoe | AS@ | Rating

0.0,
2671 | 2857 | 343 |asey | — | = = = - = I - — v
12549 | 13.94° | 15337 | 167317 | - = -, - - i _ _ _ [ Average
10, DR7
Weight | (267psi) HDPE P
54370 | 671 1 5580 | — N = = - - - = = e
67.130 | 80.170 | & ot Ipe
466" | 27407 | 3014* | 3288 | ase2 | — = = - = = = = - Mo wal
= i 5 3 Average
12773 | 14.182° [ 156117 | 17.080" | 18445 | — - = - = = - N N
Bl oo s ; G i0. [ DR73
52530 | 64850 | 78.140 | 93300 | 110788 — = = = i - - s - WS%“‘ (254psi)
2000 | 2222 | 2444 | 2667 | 2889 | agr | 23 | 3se | — - - . = - |Min wat
13760° | 15.289" | 18.818" | 18.347 | 15.876" | 21.404" | 22.935" | 2462 | — = = & = — ‘“"fg’ge —
43970 | 54.280 | 65.412 | 78180 | 92.535 | 107312 | 123183 | 140083 — Y i = = - W;‘ﬁ"‘ {200psi)
2.000° | zo82 | 2364 | 2545 | 2727 | 2s0e | 3osrr | som | = - - —  |Min. wal e Items highlighted in
17.760" | 19.375° | 20089 | 22604 | 20216 | 25833 | 27447 | 2908527 — = =) — | Averege Blue indicates standard
‘_'fgm {:’:0;:“ stocking items that are
35840 | 45480 | 5482 85.52 £ 9.783 | 103.076 o . F - - == - - .
5840 | 45 2520 | 85.520 | 77.440 | 82785 | 103.075 | 117.285 | 132411 | 145.454 o more readily available.
1333 | 14017 | 1630 | 1778 | 1825 | 2074 | 2200 | 20700 | 2519 | zesr | aar | asse | = — M. wal o Pressures are based
15,1737 | 16.859" | 18.545" | 20.231" | 21.917" | 23,603 | 25.289" | 26.975" | 2mget” | 30347 | 35404 | dptsr | — = ‘“"I"[’Jage o on using water at 23°C
5 "
30610 | 37.790 | 45550 | 54.440 | e4.261 | 74522 | 85543 | 97.324 | 100905 | 123208 | 167675 | 217885 — - wn‘;'flh‘ (12%psi) (73°F).
” —_ .
1iett | 12600 | 1419 | 1548 | 1e7r | 1sos | 1985 | 2085 | 21ee | zzex | 27io | acer | zase | = e wa Average inside diameter
s calculated using nomi-
15.538" | 17.265" | 18.991" | 20717 | 22.444° | 24470 | 25,807 | 27.625° | 29350 | 31.076" | 36255 | 41435 | e | — e
L0. | DR155 nal 0D and minimum
26,849 | 33.145 | 40.107 | 47.731 | 56532 | 65.563 | 75.254 | 85672 | 96714 | 108.424 | 147568 | 192774 | 243821 | — w;'frh‘ (110psi) wall plus 6% for use in
1053 f 176" | 1284 | w4z | 1B2e | e | 1785 | 1ssz | 20000 | 2018 | 24710 | 2824 | 376 | —  [Min. wat] estimating fluid flows.
Actual ID will vary.
16.755" | 17.505° | 12,256 | 21.007 | 22756 | 24508 | z6.259° | esoogr | 20760 | 31510 | 36767 | 42014 | 47266° | — A‘“I”[’Jag" P
& c: & % ‘.'.l';rig.hl {100psi) e Qther mping sizes or
26540 | 30.¢20 | 35210 | 43510 | 51.856 | 50154 | 59.058 | 78557 | se.700 | 99.457 | 135372 | 176813 | 223 73| - P
1] DR’s may be available
0847 | 1053 | 1158 | 1288 | 1368 | 1474 | 1579 | 1eear | 17ser | 1805 | 2anrr | 2526 | 2mer | — M wal upon request.
16.992" | 17.768" | 19.545" | 21.322° | 23.000" | 24.876" | 26.653" | 28.420° | 30.206" | 31.983" | 37.314" | azgaa | 775 | — “"f['f_g" i o Standard Lengths:
= il " n
22200 | 27410 | 33162 | 39.470 | 46701 | 54.189 | 62198 | 70755 | 79.885 | o571 | 120925 | 150.088 | 201502 | w;a“' (&%psi) 40’ for 2"-24
- 50’ for 26” and larger
0857 | 052 | toss | 1443 | 1238 | 1333 | 429 | 1s2am | 1ste | 17140 | 2000 | 22es | 2570 | a000r [Min wall " : 7
" Coils available for 3/4™-
- . . - - - - - - - . verage 4 4 2
16.183° | 17.981" | 19.778" | 20577 | 23.375" | 25.173" | 26.571" | 28770" | 30568 | 52.366" | 57760 | 43.154" | 48545 | 86.631° | [ DA 6"(8” by special order)
20200 | 24940 | 30.172 | 35.990 | 42.486 | 49.265 | 56.585 | 64370 | 72.657 | 81.446 | 110:874 | 144,833 | 182.253 | 248.550 W;ﬁm (&0psi)
0632 | 0769 | 0846 | 0823 | 1000 | 1077 | 1454 | 1230 | 1308 | t385 | 1615 | vede | 207 | 2423 (Min wal
16.532" | 18.359" | 20208" | 22.043° | 23880° | 25717 | 27554 | 9.3 | 312087 | 33.085" | 38575 | 44.086° | 45597 | 57.854° ""r‘;ge -
16450 | 20350 | 24.620 | 29.300 | 34.648 | 40.187 | 46.135 | 52494 | sozse | 6444 | 50393 | 116082 | 140454 | 202810 w;:;lm 164 pst)
0.554" | 0.615" | 0.67T 0.738" 0.8007 08527 0.323" 0.885" 1.048" 1.108 1297 1477 1.662° 1.838° |Min. wal
18,585 | 20.565" | 22.434° | 24.304" | 25.174° | 2803 | 29913 | 31782 | 33.652" | 39.260° | 44,859 | 50.478" | 58881 A‘;ﬁge Fhass

16420 | 19.563 | 23.640 | 27.540 | 32421 | 37.106 | 42.340 | 47.773 | 53581 | 72.853 | 95.233

WEr | 1 1-800-345-ISCO
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. ISCO HDPE Product Catalog
IPS Fittings Fabricated 22.5° Elbows \

| PS IPS Fittings Fabricated 22.5° Elbows
HDPE Nominal Pipe DR Part # Dimensions Weight Shipping
F. 3 Size(in) 0D(in) R (in) H (in) FC (in) W (in) (Ibs) Method
ittings
2 2875 07 ISFF2202071PS 13125 4 4% 8.6 1 FedEx
09 ISFF2202091PS « u “ “ 1 .
1 ISFF2202111P8 « " “ 1 a
Pressure Rating is based on miter 3 35 07 ISFF2203071PS 13625 4 437 9.03 2 FedFx
angle, pipe DR (Wall thickness), and 03 ISFF2203091P8 “ # ® ¢ 1 5
resin properties. 11 ISFF2203111PS w e « 1 “
[Ratings based on 3608 S 17 ISFF220317IPS : S : 1 i
resin/11.25 angle: 4 45 07 ISFF2204071PS 1425 5 bh 134 3 FedEx
DR Preasiee Raiug] 09 ISFF2204091PS “ a u 3 «
7 219 psi 11 ISFF2204111PS o i * e 2 "
0 160 psi 17 ISFR220417IPS “ z 2 “ 1 i
= = 198 psi 6 6625 07 ISFF220607IPS 1525 6 6625 1408 8 FedEx
13.5 1["] psi 09 ]szuﬁog]l}s H “ # B I? l‘
55 % psi 11 ISFF2206111PS i “ " u ] u
7 T3 psi 17 ISFF2206171PS & “ £ ¢ 4 “
51 57 psi 825 ISFF22063251P8 o e S s 2
b5 W psi 8 862% 07 1SFF220807IPS 1625 65 7375 1681 15 FedEx
5 3 psi 09 ISFF2208091PS 8 L. C 12 ¢
1 ISFF2208111PS u . a 10 u
[Ratings based on 4710 ————— |7 ISFF2208171PS “ “oo “ 6 £
resin/11.25 angle: 325  ISFF22083251P8 " ¥ : “. 8
ey Pressure Rating] 10 1075 07 ISFF2210071PS 1725 65 7625 1662 24 FedFx
" 274 psi 09 ISFF2210091PS u LI “ 20 “
b 202 psi 11 ISFR2210111PS “ 5k " 17 «
0 161 psi 17 ISFF221017IPS . « W “ 11 u
5 126 psi e o 300 ISFF22103251PS £ e “ 6 4
s 103 psi 12 1276 07 ISFF2212071PS 195 8 925 2027 42 FedEx
7 9% psi 09 ISFF2212091PS « ek " 34 u
i 72 psi 11 ISFF2212111PS C £ 4 28 %
b6 55 poi 17 ISFF221217IPS . « o« " 19 u
b5 st — E gz.s ISFF22123251P8 « ¥ & . u
— 1 7 ISFF2214071PS 21 8 0375 207 5l FedEx
?;j;mmwsmgw 09 ISFF2214091PS ‘ £ « 41 “
Rl m;t M‘?“mm“‘i o 11 ISFP2214111PS 4 4 ¥ & BH] 5
wm@m‘w’“ kg 17 ISFFEZMITEPS « .« e « 23 “
e for availabili 325 ISFF22148251PS 12
1-800-345-ISCO
n : N A P60 T N e A R S )
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ISCO HDPE Product Catalog ] :
IPS Fittings Fabricated 22.5° Elbows(continued)

IPS Fittings Fabricated 22.5° Elhows
Nominal Pipe DR Part # Dimensions Weight  Shipping
Size(in) 0D(in) R(in) H(in) FC(in) W(m) (lbs) Method
16 16 07 ISFF221607IPS 2 8 9.625 2151 66 FedFx
08 ISFF2216091PS ¢ # # ¥ 58 “
11 ISFF2216111PS * “ “ " 46 "
17 ISFF221617IPS E i # “ 31 #
_ ISFF22163251PS & G B 17 x
18 18 ISFF2218091PS 27 8 9.7 22.28 71 FedEx
ISFF2218111PS 5 ¥ * # 60 t
ISFF221817IPS » ¥ * 5 41 “
ISFF22183251PS “ W “ 2 9 [PS
20 20 ISFF2220091P8 30 8 10 23.04 90 LTL
ISFF2220111PS # . “ “ ] * H D P E
ISFF222017IPS 5 * g # Al i F .
ISFP2220325IP§  « ¢ &« 28 “« lttmg S
22 22 ISFF2222171PS 33 8 10.25 23.81 (151 LTL
o ISFF22223251P8 ' * sk G| !
24 24 ISFF2224001P8 36 8 10375 2458 135 LTL
ISFF2224111P8 “ “ i 113 > Pressure Rating is based on miter
ISFF222417IPS 4 4 4 & 76 * angle, pipe DR (Wall thickness),
325 ISFF22243251PS I DU § a and resin properties.
26 26 17 ISFF222617IPS 39 14 16.625  36.88 142 LTL G
825 ISFF2226325IPS 4 . : s T ﬁmﬂﬁg?ai:;-sﬁna
28 28 11 ISFF2228111PS 42 14 1675 37.65 249 LTL ¥ Presare Ratin
17 ISFF2228171PS % i 4 ¥ 167 % 219 psi
32.5 ISFF22283251P8 ® * B T, “ 9 160 pst
30 30 1 ISFF2230111PS 45 14 17 38.41 289 LTL W 128 psi
17 ISFF223017IPS § 4 # ¢ 194 4 135 100 psi
32.5 ISFF22303251PS g 4 I 105 “ 55 32 psi
2 32 11 [SFF2232111PS 48 14 17125 39.18 333 LTL 17' T3 psi
17 ISFF2282171PS ' « o= ’ 223 . b1 57 psi
32.5 ISFF22323251P8 ¢« “ “ 120 “ T 34 pst
3 36 11 ISFF2236111PS 54 14 176256 40.71 426 LTL B2 34 psi
17 ISFF2236171PS % " ¥ “ 289 & =
26 ISFF2236261PS “ “ “ “ 191 “ .
2 tings based on 4710
325 ISFF22363251PS % . 4 # 163 ¢ ; ﬁ_g?emglz.
42 42 17 18FF2242171PS 63 21 251256 6647 h63 LTL P . "
21 ISFF2242211P8 e b # ol 462 " a 974 psi Rating
26 ISFF2242261PS “ A il s 377 * 1 202 psi
32.5 ISFF22423251PS o ‘ 301 - m 161 psi
48 48 21 ISFF2248211PS 72 21 2575 58.77 753 LTL 135 126 psi
26 ISFF2248261PS i * ¥ “ 617 “ 15:5 103 psi
%25 ISFF22483251P8 . €] ¢ ! 494 « 7 92 psi
b4 b4 26 ISFF2254261P5 81 21 26.375 61.07 G52 LTL b1 72 psi
325 ISFF22543251PS i ¥ s . 622 W B 55 psi
63 63 26 ISFF2263261P8 85 21 213 645 912 LTL 25 2psi
32.5 ISFF22633251P8 # # & 4 745 o Note: Szo/DR listings s
are commonly requested. Many
DR options not listed are avail-
able. Please consult an ISCO
representative for availability
1-800-345-ISCO
e AT 1 5 RN ot 50 W RIS 57 (857 ST (N NS0 s [ ) : ;
WWW.1SCO-p1pe.com
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ISCO HDPE Product Catalog

IPS Fittings Molded 90° Ell

| '
H
| AL
hE
W J
F|tt|n gS IPS Fittings Molded 90° Ell
Nominal Pipe DR Part # Dimensions Weight Shipping
Size(in) OD(in) [l (in) FC(in) W (in) (Ibs)  Method
Pressure Rating of Molded Fittings ai W05 1 ~ ISMF90075111PS 205 268 32 0.05 FedBx
are equal to pipe of same DR. 1 1815 11 ISMF0OUIIPS 207 201 357 0.1 FedEx
Nolded Filtings from 3608 resi: 4 166 11 ~ ISMF90125111PS 244 33 418 0.15 FedEx
DR Pressure Rating 12 19 11 ISMF90I5I1IPS 264 37 465 0.22 FedEx
7 267 psi 2 2375 09 ISMF9002091PS 25 425 5815 0.5 FedEx
9 200 psi i 11 ISMF9002111PS ¥ . Y 0.43 u
1 160 psi 3 35 09 ISMF9003091PS 3 52 4 15 FedEx
135 128 psi 11 ISMFO003111PS “ @ “ 1.2 ==
M-~ 155 110 psi ; 17 ISMFO00317IPS & 8 0.8 a
17 100 psi 4 45 09 ISMFO004091PS 3 5876 825 3 FedEx
21 80 psi e’ (] ISMF9004111PS ¢ . 4 24 8
26 64 psi 17 ISMF9004171PS £ " u L6 u
325 51 psi 6 6625 00 ISMF9006091PS 4125 8 125 7 FedEx
11 ISMF9006111PS “ " 4 6.7 4
Molded Fittings from 4710 resin: =l ISMF900617IPS 4 i &« 48 o
DR Pressure Rating 8 8625 11 ISMF9008111PS 6 12 165 ' 15 FedEx
7 336 psi I i ISMFO00817IPS & 5 = 10 ¢
9 252 psi 10 107 11 ISMFO010111PS 6 13.25 18875 27 FedEx
I 202 psi : 17 ISMF9010171PS i S 18 u
135 161 psi 12 127 1 ISMFS012111PS 75 1588 2255 41 FedEx
155 139 psi 17 1SMF901217IPS ¥ “ . 27 .
17 126 psi
21 101 psi
26 81 psi
32.5 64 psi
Note: Size/DR listings shown
are commonly requested. Many
DR aptions not listed are avail-
able. Please consult an ISCO
representative for availability
1-800-345-ISCO
3 5 e i S R T 4 e B B IR e e U O N ey M )
WWW.ISCO-pIpe.com
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ISCO HDPE Product Catalog
IPS Fittings Molded 45°Ell

W
1PS Fittings Molded 45°Ell e
" Fittings
Nominal Pipe DR Part # Dimensions Weight Shipping
Size(in) OD(in) H (in) FC (in) W (in) (Ibs) Method
34 105 11 ISMP4507511IPS 205 228  4.20 0.05 FedEx Pressure Rating of Molded Fittings
1 1315 11 ISMF4501111PS 21T 248 460 008 FedEx are equal to pipe of same DR,
14 1.66 11 ISMF450125111PS 244 283 531 014 FedEx [Molded Fittings from 3608 resin:
L2 19 11 ISMF4501511IPS 260 307 591 0.21 FedEx_ DR Pressure Rating
2 231 1 ISMP4502111PS 261 323  6.38 035  Fedkx 7 267 psi
3 35 09 ISMF4503091PS 3125 525 1020 25 FedEx 9 200 psi
11 ISMF4503111PS * & ¥ L5 * 1 160 psi
- 17 ISMP450317IPS = " e b 135 128 psi
I 45 09 ISMF4504091PS 3125 5 1013 3 " FedBx 155 110 psi
11 ISMF4504111P8 ¢ J . 2 « 17 100 psi
3 17T ISMF450417IPS “ “ - 2 “ 2l 80 psi
6 6.625 00 ISMF4506081PS 1135 9 17.70 6 FedEx 26 64 psi
11 ISMF4506111PS z " L 55 “ 325 51 psi
i 17 ISMF4506171PS S " 5 g
8 8.625 11 ISMF4508111PS 6 11 218 12 Fedfx Molded Fittings from 4710 resin:
=stees 17 ISMF450817IPS “ o “ 11 . DR Pressure Rating
10 10.75 11 ISMF4510111PS f 1325 2642 22 FedEx 7 436 psi
17 ISMF4510171PS M s " ) e ] 252 psi
12 12.75 1 ISMF4512111P8 75 1575 3130 32 FedEx 11 202 psi
17 ISMF4512171PS 4 4 u 20 “ 135 161 psi
15.56 139 psi
17 126 psi
21 101 psi
26 81 psi
325 64 psi
Note: Size/DR listings shown
are commaonly requested. Many
DR options not listed are avail-
able. Please consult an ISCO
representative for availability
1-800-345-ISCO
g o I S S s e e e T Y e S v e ) : :
WWW.1SCo-pipe.com
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ISCO HDPE Product Catalog

IPS Fittings Molded Tees
B
FC i
IIIIL
-—I-I‘-‘
L —
| P S IPS Fittings Molded Tees
Nominal Pipe DR Part # Dimensions Weight Shipping
HDPE Size(in) OD(in) L{in) H(in) FC(in) B(in) (Ibs) Method
Fittmgs ¥4 105 11 ISMFTEO7511IPS 5 177 25 198 01 FedEx
i 1315 11 ISTETEOLLIIPS 5.67 177 283 217 017 Fedix
4 166 11 ISMFTEOIZSIIIPS 661 201 831 248 03 Fedix
/2 19 11 ISMFTEOISLIIPS 789 252 4 305 047 FedBx
) - 2 2.375 09 ISMFTE02091PS 85 25 426 307 1  Pedix
Pressure Rating of Molded Fittings 1 ISMFTE02111PS a P « “ 0.82 u
are equal to pipe of same DR. 5 35 00 ISMFTE0309IPS 1137 8 576 4 23 Fedkx
Ided Fittings from 3608 resin: 1 ISMFTEQ311IPS . * “ 4 ° 215 ¢
DR Pressure Rating b 17 ISMFTE0317IPS i 4 ¥ i 145
7 267 psi 4 4.5 09 ISMFTE0400IPS 1225 3 625 4 4 FedBx
9 200 psi 11 ISMFTE04111PS u 4 = : 38 -
11 160 psi 17 ~ ISMFTE0417IPS oo “ “ 258 @
155 128 psi 6 6.625 09 ISMFTEOGOOIPS 1625 4 825 484 11 Fedix
a, 1565 110 psi 11 ISMFTEOG111PS IE 4.5 9 5.69 10 4
17 100 psi 17 ISMFTE0617IPS S} 2 4 7 ¥
5 e 8 8.6%5 1 ISMFTEOSITIPS 2375 585 119 750 2 Fedix
= . 7 ISMFTEOSLTIPS  “ - . i 17 &
F 51'3. 10 10.75 1 ISMFTEIONLIPS 27 615 135 813 43 Fedix
: b 17 ISMFTEL017IPS i 4 e 29 Lo
: 12 1275 11 ISMFTEI2IIIPS 316 Th 158 953 67 Fedkx
Molded Fittings from 4710 resin: 17 ISMFTEI2171PS B “ “ “ 46 %
DR Pressure Rating
7 336 psi
0 252 psi
11 202 psi
135 161 psi
155 139 psi
17 126 psi
21 101 psi
26 81 psi
32.5 64 psi
Note: Size/DR listings shown
are commandy requested Many
DR aptions not listed are avail-
able. Please consult an ISCO
representative for availability
1-800-345-ISCO
. ; I P N P SV VL e ey 4 s A S R
WWW.isco-pipe.com
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ISCO HDPE Product Catalog o
IPS Fittings Fabricated Tee - Three Segment

L
L |
IPS Fittings Fabricated Tee - Three Segment
Nominal Pipe DR Part # Dimensions Weight Shipping
Size(in) OD(in) L(in) H(in) FC(in) B(in) (Ibs) Method
8 8.625 07 ISFFTE08071PS 48 10.69 24 1960 68 FedFx
09 ISFFTE0S09IPS u “ 8 ’ 57 4
11 ISFFTE08111PS C i % # 47 u
o 17 ISFFTE0817IPS u % “ “ 43 i
10 1075 07 ISFFTEL007IPS 48 18.63 24 1863 104 FedEx
09 ISFFTEL0091PS “ = “ “ 87 .
1 ISFFTEL0111PS “ i @ A 73 u
17 ISFFTEL017IPS 8 @ “« 49 "
121275 07 ISFFTE12071PS 48 17.63 24 1763 144 FedEx
09 ISFFTE12091PS # ¥ “ u 120 4
11 ISFFTE12111PS Y ¥ " B 101 ¢
17 ISFFTEI2ITIPS . g i 68 8
4 U 07 ISFFTEL4071PS 48 17 24 17 171 LTL
09 ISFFTEL4091PS 4 " o i 144 .
11 ISFFTEL4111PS : “ i u 120 ¥
17 ISFFTEL417IPS ¥ ’ * i 81 B
16 16 07 ISFFTE16071PS 18 16 416 220 LTL
09 ISFFTE16091PS - : & # 185 “
11 ISFFTEL6111PS u & " . 155 o
L 17 ISFFTE1617IPS “ w 8 104 u
18 18 09 ISFFTE1800IPS 18 15 4 15 230 LTL
11 ISFFTE18111PS 5 i ; 4 193 v
— 17 ISFFTEISITIPS ¥ i i " 129 ‘
20 20 09 ISFFTE20091PS 48 14 20 279 LTL
11 ISPFTE20111P8 4 " i a 234 .
17 _ISFFTE2017IPS & “ I i 157 £
22 22 09 ISFFTE22091PS 18 13 24 13 332 LTL
1 ISFFTE22111PS b . - “ 279 “
) 17 ISFFTE2217IPS . : 2 187 e
24 A 09 ISFFTE24091PS 48 12 4 12 389 LTL
11 ISFFTE24111P8 8 u i “ 326 g
17 ISFFTE24171PS ¥ 8 : & 219 "
26 26 11 ISFFTE26111PS 54 14 27 577 LTL
17 ISFFTE2617IPS & . 4 8 300 *
28 28 11 ISFFTE28111PS 56 14 28 M 689 LIL
17 ISFFTE28171P8 “ u £ 4 457 ¢
30 30 1 ISFFTE30111PS 58 14 20 U 816 LTL
17 ISFFTE3017IPS . “ . 552 .
3% 36 17 ISFFTE36171PS 76 20 Bl 33 1128  LTL
42 42 17 ISFFTEA2171PS 82 20 63 1331 LTL
48 48 26 ISFFTE48261PS 88 20 57 33 1413 LIL
54 54 26 ISFFTES2617S 94 20 60 33 2026 LTL

© Copyright 2009 ISCO Industries, LLC. All Rights Reserved.
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Fittings

Pressure Rating of Fab Tee is

based pipe DR (Wall thickness)
and resin properties.

Tees from 3608 resin:

DR Pressure Ratin,

7 200 psi

i 150 psi

11 120 psi

135 83 psi

1656 72 psi

17 65 psi

21 52 psi

26 42 psi

1325 33 psi

Tees from 4710 resin:

DRPressure Rating

7 252 psi

19 189 psi

11 152 psi

13.5 105 psi

15.5 90 psi

17 82 psi

P21 66 psi

126 53 psi

825 42 psi

Note: Size/DR listings shown

are commandy requested. Many

DR options not listed are avail-

able. Please eomsult an ISCO

representative for availabilify

1-800-345-ISCO
www.isco-pipe.com
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IPS Fittings Concentric Reducer

— -

IPS Fittings Concentric Reducer
| P S Nominal Pipe DR Part # Dimensions ~ Weight Shipping
H D PE Size(in) OD(in) L (in) B (in) C (in) (Ibs) Method
i++i 1x3/4 1315x 105 09 ISMFCRO1X3/49.3 45 15 25 0.1  Pedix
Flttmgs i 1 ISMFCRO1X3/411 ¢ ¥ = ¥ i
Ll/ix1 1.66 x 1.315 i ISMFCROI25X111 4.3 18 125 01  FedEx
11/2x3%4  19x1.05 09 ISMFCROI5X3/491  5.688 25 25 02  FedEx
B i1 ISMFCROIGX3/411 ¢ ¥ a . i
Pressure Rating of Con. Reducers 1-12x1 1.9x1.315 09 ISMFCROIGX01931 6 325 126 02  FedEx
are equal {o pipe of same DR, 1 I ISMFCRO15X0111 ¢ # 5 u i
[Reducers from 3608 resin: L1/2x1-14 1.9%1.66 11 ISFFCRO1.5X1.25 4 188 2 0.2 FedBx
DR Pressure Rating 2x 3/4 2.375x 1.05 11 ISMFCRO2X075111  6.25 325 125 0.3  FedBx
7 267 psi 2x1 2.375x 1315 11 ISMFCRO2X01111P 625 325 125 0.3  FedEx
9 200 psi 2x114  2375x 166 11 _ISMFCRO2X012511 625 325 235 03  FedBx
11 160 psi 2x1-1/2 2.375x 1.9 09 ISMFCRO2X015001 7 3 25 0.3  Fedix
13.5 128 psi 11 ISMFCROZX015111 ¢ (. “ * !
N 155 110 psi 3x2  35x237% 09 ISMFCRO3X0200TF 675 3 25 0.7 FedEx
17 100 psi 11 ISMFCRO3X0211IP  © 4 4 g "
21 80 psi 4x2 45x2.375 11 ISMFCRO4X0211IP 75 3 25 12 FedEx
26 64 psi I ISMFCRO4X0217IP  © 4 4 08 ¢
32.5 51 psi 4x3 4.5x35 09 ISMFCRO4X03091P  7.26 276 275 4 FedEx
11 ISMFCRO4X03111P ¢ “ “ 3 B
Reducers from 4710 resin: N 17 ISMFCRO4X0317IP ¢ “ 2 2. #
DR Pressure Rating 5x4 5.563 x 4.5 11 ISMFCROSXO4LLIP 375 175 125 25  FedEx
7 336 psi 6x3 6.625x 3.5 11 ISMFCROGX0311IP 1142 5.2 394 3 FedEx
9 252 psi B 17 ISMFCRO6X0317IP ¢ 4 4 2 5
11 202 psi fx4 6.625 x 4.5 09 ISMFCROGX04001P 11 45 35 4 FedEx
135 161 psi 11 ISMFCROGX04111P  © i “ 35 ¢
15.5 139 psi T ISMFCRO6X0417IP ¢« 4 24
17 126 psi 6x5 6625 %5568 11 ISMFCROGX0511IP 375 175 125 25  FedEx
21 101 psi 8x6 8.625 x 6.625 09 ISFFCROBX0G0OIP 12 45 4 9 FedEx
26 81 psi 11 ISMFCRO8X0611IP  © % & T -
325 64 psi 17 ~ ISMFCROSX0617IP ¢ i G 5 &
Note: Size/DR listings shown 10x8 10.75 x 8.625 09 ISFFCR10X08091P }6 ﬁ f 16 fedm
are commonly requested. Many 11 ISFFCRI0X0811IP 13
IR tstioms ot et s Gl 17 ISFFCRIOX08ITIP ¢ “ 8 9 4
able. Please consult an 1SCO 12x8 12.75 x 8.625 E :ggrg:ggggg 16 ﬁ f iﬁ fedm
¢ Rty 12x10 12.75% 10.75 00 ISFFCRIZX1008IP 16 6 6 25  FedEx
11 ISFFCRIZXI011IP % o 5 21 =
17 ISFFCRIZX101TIP  “ 4 ¥ 4 ¢
14x12 14.0x 12.75 09 ISFFCR14X12001P 18 7 7 { FedEx
11 ISFFCR14X12111P ¢ “ « 28 4
17 ISFFCRI4X1217IP “ % 9«
1-800-345-ISCO
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IPS Fittings Flange Adapter
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ISCO HDPE Product Catalog

%’//// A
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pu=

L
PS5 F ittings Flange Adapter
Nominal  Pipe Dimensions Weight Shipping
I ps Size 0D (in) DR D (in) T(in) L (in) (1bs) Method
HDPE 3/ 105 1 2 0.2 1 0.1 PedEx
1 1815 11 2.375 021-024 4 0.1 FedEx
cra 1174 166 11 2.7 025 4-6 0.2 FedEx
Fittin gs —1> R 1.9 TH 3125 020-03 4.6 02 FedBx
2 2.37 T 375-40  039-044  55-6 1 FedEx
9 4 0.39-044  55-6 1 «
_ iy e 03-055  55-6.1% 1 “
Pressure Rating of Flanges are 3 35 79 1.625-5 0.6-0.63 6 2 FedEx
equal to pipe of same DR. AL17 . ~ 04-087 6-6.125 2 “ »
(Flanges from 3608 Tosin: 4 15 7 60-6625 051-08 6 3 FedFix
DR Pressure Rating 9 i 0.54-08 6 3 ‘
7 267 psi — — 11,1721 © 05-08 6-7125 3 “
5 %00 psi 6 6.625 7 8125-8625 1.1-114  8-8.1% 3 FedEx
i 160 psi 9 “ LI-114  §-81%5 ] «
55 198 psi 1,721 ¢ 0.7-102  8-807 107-7 “
155 110 psi 26,926 ° 1 8 7 .
7 100 psi ] 8.625 7 106-1076  14-15 8.625-9 11 FedFx
a1 80 psi 9 # 113-147  8.695-9 10.0-11 u
5% B psi 1 4 08-126  9.02-11 7.0-10 u
95 51 psi 17 “ 09-102  9.02-11 5.0-10 u
- 2126, 325 “ 09-1 11 5.0-10 “
Flanges from 4710 resin: 10 10.75 7 27513 128-2 8.75-12 19 FedEix
£ Prossare Bthng 9 128-2 8.75-12 19
7 336 psi 11 u 11-138  8.02-12 18 «
g 52 psi 17 £ 0.9-1.28 802-12 18 “
7 202 psi 21,26,325 “  11-128  110-12 18 u
T3 161 psi 12 12.75 7 15-15405  154-23  0.1%- 12 % FedBx
58 139 psi 9 . 154-23  9.1%-.12 2% v
7 126 psi 1 “ 13-154 107912 24 u
5 101 psi 17 u 1-154 1079 - 12 2 “
56 81 psi ) 21,26,325 “ _13-15 110-12 u £
E 51 psi 1 14.00 7 170-175  15-235 12 418 FedEx
—~= 9 z 15-235 12 35.9 «
Note: Size/DR listings shown 11 “ 15-17 11.0- 12 10 “
are commonly requested. Many 17 a L1-16 11.0-12 10 «
DR options not listed are avail- 21,26, 325 © 15-16 1-115 40 «
able. Please consult an ISCO 16 16.00 7 195-20  175-260 12 T 62 FedEx
representative for avadlabilily 9 # 175-260 12 485 »
11 i 17-19 115-12 60 u
17 u 1.2-18 115-12 60 “
21,26,825 “ 17-18 115-12 60 .
1-800-345-ISCO
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ISCO HDPE Product Catalog )
IPS Fittings Flange Adapter (continued)

IPS Fittings Flange Adapter (continued)
Nominal  Pipe DR Dimensions Weight Shipping
Size(in) 0D(in) D(in) T (in) L (in) (Ibs) Method
18 18.00 7 20.13-21.38  1.88, 3.02 12 64.2 FedEx
9 8 1.88,3.02 12 50 “
11 % 1.88-2.1 115-12 64 &
17 “ 14-2 116-12 (i7] “
2126325 ¢ 19-2 115-12 64 “
20 20.00 7 2325-235 3.5 12 70 FedEx
9 < 2.27,3.35 ; 67 “
11 & 2.15-25 B 66 &
17 “ 15-25 s 66 #
325 W 25 “ 86 “
22 22.00 7 2525-256  3.68 12 85 FedEx
9 “ 3.68 ; 85 o
11 . 23-25 “ 68 !
17 “ L6-25 & 68 "
. 32h i 25 N 6g
24 24.00 7 27.60 - 28 4.07 120-14 83 FedEx
9 ¥ 2.82-407  120-U4 70 “
11 % 25-20 120-14 70
17 “ 18-27 12.0- 14 70 #
325 B an 14 T “
26 26.00 7 20.75 - 30 3.4-4.10 14 125 LTL
9 @ 34-4.10 L 125 “
11 “ 2.7-2.05 " 120 “
17 “ 1.91-270 ¢ 87 i
325 L 191-279 ¢ 87
28 28.00 9 32-32.3 3.65- 4.5 14 95 ~ LTL
11 4 3.18-45 : 129 #
. 17-325 2.06-3 # 9% -
30 30.00 9 34-34.3 3.91-4.8 14 108 LTL
11 - 3.21-48 % 134 -
e 17-325 221-8321 ¢ 108 “ o
a2 32.00 11 36.125-36.7 3.3-342 14 1 LTL
17-825 % 2.85-342 ¢ 124 el
34 34.00 11 38.125-38.6 3.5-3.63 14 150 LTL
17-325  “ 25-363  “« 150 g
36 36.00 11 10.5-408  37-3.84 14 159 LTL
17-825 ¢ 265-384 ¢ 159 “
42 42.00 17 47.125-475 3.1-3.73 21 306 LTL
- 21-325 ~ 26-373 . N 238 .
8 4800 17 53.5-54 332-437 21,22 405 LTL
- 26-325 ¢ _ 26-35 . B 316 e
6 5400 21 59.5 - 60 33-38 21 370 L
26-325 ¢ 2.6-38 ¥ 370 «
63 63.208 21-32.5  66.79 354-43 14.134- 21 425 LTL

© Copyright 2009 ISCO Industries, LLC. All Rights Reserved,

IPS
HDPE

Fittings
Pressure Rating of Flanges are
equal to pipe of same DR.
[Flanges Trom 3608 resin:
DR Pressure Rating
7 267 psi
9 200 psi
11 160 psi
135 128 psi
155 110 psi
17 100 psi
a1 80 psi
26 G4 psi
325 Bl psi
Flanges from 4710 resin:
DR Pressure Rating
7 336 psi
9 252 psi
11 202 psi
13.5 161 psi
155 139 psi
17 126 psi
21 101 psi
26 81 psi
325 64 psi
Note: Size/DR listings shoun
are commonly requested. Many
DR aptions not listed are avail-
able. Please consult an ISCO
representative for availability
1-800-345-ISCO
WWW.1SCO-pIpe.com
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. . _ ISCO HDPE Product Catalog
IPS Fittings Back Up Rings (For use with the Flange Adapter)

PS5
HDPE
Fittings

IPS Fittings Back Up Rings (For use with the Flange Adapter)

ominal Pipe  Material Dimensions Pressure Weight  Shipping
ize(in) OD(in) 0D(in) T(in) ~ Bolts(#) BH(in) BC(in) Rating  (Ibs) Method
A— 34 105 Ductilelron 3875 05-053 4 0625 275 267 1 FedEx
1 1315 Ductilelron 425  053-056 4  0.625 3.025 267 1 FedEx
Stainless Steel ¢ 0.56 4 8 4 267 2 4
J oA 166 Ductile Iron 4625 0.63 4 06% 35 267 2 FedEx
—F 112 19 Ductile Iron 5 0.60 4 0625 3875 267 2 FedEx
Stainless Steel  “ 0.6 “ ] i 267 2 _ i
[2 2375  Ductile Iron 6 0507 4 07 475 160,267 15,3 FedEx
PPCoated DI 65 071 B = “ 128,275 18 “
Stainless Steel 6 04,075 ¢ “ 160,267 2,26 “
3.5 Ductilelron 75 053,004 4 075 6 160,267 25,45  FedBx
PPCoated DI 78 071,073 © ¢ . 128,275 24¢
Stainless Steel 7.5 04,084 ¢ £ 128,267 3,5“
4 — 45 Ductile Tron 7 055094 8 07 75 160,267 35,55  PedFx
PP Coated DI 921 071,088 * ¢« , 128,275 2542 ¢
Stainless Steel 9 05-094 +« “ 128,267 5,6
16 6625  Ductile Iron 11 0.63, 1 8 087 05 160,267 45,75  FedEx
PPCoated DI 1L5T 099,118 « i 128,275 40,71 ¢
Stainless Steel 11 0.6, 1 £ & 128,267 6,9¢
|8 —— 8625  Ductile Iron 135 0851125 8 0875 1LTH 160,267 8,12 FedEx
PP Coated DI 1386 11,134 ¢  « “ 128,275 75116 ¢
Stainless Steel 185  07-113 ¢ = “ 128,267 9,13 ¥
10 1075 Ductile Iron 16 098,119 12 1 425 160,267 12,16  PedEx
PP Coated DI 1661 122,152 * ¢ . 128,275 105,16 ©
Stainless Steel 16 09,119 * " 128,267 12,18 ¢
12 1275 Ductile Iron 19 125-15 12 1 17 160-267 20,25  FPedix
PP Coated DI 19.37 161,201 * 4 128,276 175,282
Stainless Steel 10 1.05-177 *« ¢ " 128-267 21-37 ¢
1-800-345-ISCO
. n Lo N e L i e e O O SRS)
www.isco-pipe.com
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ISCO HDPE Product Catalog

IPS Fittings Back Up Rings (For use with the Flange Adapter) (continued)

IPS Fittings Back Up Rings (For use with the Flange Adapter) (continued)

Nominal Pipe  Material Dimensions Pressure Weight  Shipping
Size(in) OD(in) 0D(in) T(in) ~ Bolts(#) BH(in) BC(in) Rating  (Ibs) Method
14 1400 Ductile Iron 21 138,163 12 LI25 1875 160, 267 29, 37 FedEx
PP Coated DI 21.26 161,205 * * “ 128,275 23,857 ¢
Stainless Steel 21 1,13-1.78 ¢ 4 ~100-267  25-50 *

16 16.00  Ductile Iron 235  1.63-188 16 1.125 2125 160,267  39-40  Fedix
PP Coated DI 2382 175244 + b 128, 275 30,664 “
Stainless Steel 235  1.25-217 *“ u % 80 - 267 31-67

18—="18.00  Ductile Iron 25 1.67-2 16 125 2275 160-267  42-53  LIL
PP Coated DI 2551 191,244 «  « a 128,275 34,606
Stainless Steel 25 134-206 « " 80 -267 33-67 ¢

20 20.00  Ductile Iron 275  181-223 20 125 2% 160-200  55-70  LIL
PP Coated DI 27.87 213,268 * % 4 128,275 42,935 «
StainlessSteel 275  147-227 ¢ ¢ @ 80 - 267 39-90 ¢

22 2200  Ductile Iron 205  2-241 20 137 27% 160-200  65-80  LITL
PP CoatedDI ¢ 3.19 we u 275 1049 @
_ Stainless Steel  * 154-243 =« ¢ e BD-267 50-106 ¢

24 2400 Ductile Iron 22 213-256 20 1375 205 160-200  80-103 LIL
PPCoated DI 9252 224,810 ¢ . b 128,275 585, 142.2
Stainless Steel 32 1.6-26 i & &  64-267 65-116  *

26 2600  Ductile Iron 3425  2-253 24 137 LT 100-200  83-108 LTL
Stainless Steel ¢ 22,25 ©oow e 80,160 96,119 ¢

28 2800  Ductile Iron 365  206-26 28 135 94 100-200  92-130  LIL
PP Coated DI 3685 209,39 “ " 128, 275 105, 224.4 ¢
Stainless Steel 365  2.3-268 & : 80-160  109-134 “

30 30.00  Ductile Iron 3875 206-2.68 28 1375 36 65 - 200 104- 153 LTI
PP Coated DI 3945 3.13,39  © u “ 128, 275 119,247.1 “
Stainless Steel 3875 218-38 < ¢ “ 64 - 267 121-302 ¢

32 32.00  Ductile Iron 4175  206-284 28 1625 385 65 - 200 111-17% LIL
Stainless Steel ¢ 236-285 * 2+ W 64-128  145-199 ¢

34 3400 Ductile Iron 4375 214-288 32 1625 405 60 - 100 137-101 LIL

Stainless Steel ¢ 268-33 « : ‘o 61-1%8 168-228 “

36 36.00  Ductile Iron 46 206-3.14 32 1625 4275 50-160 120-226 LTL
PP Coated DI 4665 3.86 u ) . 128 197 &
Stainless Steel 46 2.35- 3 K 50 - 100 167-230 “

10 3037  Duectile Iron 50.75 35 36 1635 4725 128 307 LTL
__ Stainless Steel  * 3.45 a & 2 80 34l “

42 42.00  Ductile Iren 53 2.26-353 36 1625 495 40-128 953-306 LTL
Stainless Steel  * 248-325 ¢ ¢ " 40-80  223-330 ¢

48 4800  Duetile Iron 595 35-382 44 1625 &6 64 - 100 332400 LIL
Stainless Steel  “ 245-3.68 * ¥ # 30-64  201-405 *

54 54.00  Ductile Iron 6625 257-41 44 1875 6275 30-80 318-519 LTL
Stainless Steel  © 28-403 ¢ ¢ “ 30-64  865-513

63 6299  Ductile Iron 73 28,316 52 187 6025 32,64 277,437 LIL
Stainless Steel 323,354 ¢ ¢ » 32,51 455,495 ¢

© Copyright 2009 ISCO Industries, LLC. All Rights Reserved.
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ISCO HDPE Product Catalog
IPS Fittings Cap

IPS Fittings Cap I PS
Nominal Pipe DR Part # Dimensions  Weight Shipping H D P E
Size(in)  OD(in) L (in) (Ibs)  Method Fittin gs
8/ 1.05 i1 ISMFCPO75111PS 2.375 005  FedEx
1 1815 1 ISMFCPOIT1IPS 2375 0.1 FedEx
114 1.66 11 ISMFCPO125111P8 2.25 0.1 Fedbx
112 19 1 ISMFCPOI5111PS 2.83 025 FedEx B Pressure Rating of Caps are
2 2.375 09 ISMFCP02001PS 3.25 0.3 FedEx equal to pipe of same DR.
: 11 ISMFCP02111PS 4 # - Caps Trom 3608 Tosi:
3 35 09 ISMFCPO309IPS 3.25 08 FedEx DR Presiars Ratisig
11 ) ISMFCPOSILIPS ¢ 4 & 7 267 psi
1 =15 09 ISMFCPO4091PS 55 2 FedEx 9 200 psi
. ISMFCPO411IPS “ A : 11 160 psi
6 6.625 09 ISMFCPOGO9IPS 45 3 FedEx 5 128 psi
e SMFCPOGLIIPS ™ il 155 110 psi
8 8.625 T ISMFCPOS11IPS 475 44 FedBx 7 100 psi
10 10.75 i ISMFCPIOIIIPS 4 13 FedBx 21 80 psi
12 12.75 1mn ISMFCP1211IPS 1 18 FedEx 25 oh i
7] 14.00 7 ISFFCP1407IPS 4 21 FedEx 25 51 psi
11 ISFFCP14111PS 4 21 «
7 ISFFCP1407IPSLG 16 53 FedEx Cap from 4710 resin:
0 ISFFCP14111PSLG . i DR Pressure Rating
16 16.00 7 ISFFCP1607IPS 5 35 FedEx 7 336 psi
11 ISFFCP16111PS 4 28 “ 5 252 psi
T ISFFCPIGOTIPSLG 16 76 FedEx 11 203 psi
1 ISFFCPI61IIPSLG ~ “ 57 * 185 161 psi
18 18.00 7 ISFFCP180TIPS 5 44 FedEx 5 130 psi
11 ISFFCP18111PS B 44 . 7 126 psi
7 ISFFCPISOTIPSLG 16 96 FedFx 21 101 psi
11 ISFFCPIS11IPSLG . 81 " % A psi
20 20.00 7 ISFFCP2007IPS 6 65 FedEx 25 &1 psi
11 ISFFCP20111PS B 55 “ = =
7 ISFFCP200TIPSLG 16 130 LIL Note:Sice Tk istenys shoion
1 ISFFCPOOLIIPSLG 100 . fe oy lutedt Mmay
= — DR aptions not listed are avail-
23 22.00 7 ISFFCP22071PS 6 79 FedEx e Pl recult on 5500
11 ISFFCP22111PS 5 66 . : P
7 ISFFCP2207IPSLG 16 157 LTL reprosmbative for coalabiky
1 ISFFCP2211IPSLG ¢ 121 « —_
24 24.00 1 ISFFCP24111PS 6 04 PedFx
11 ISFFCP2411IPSLG 16 150 LTL
1-800-345-ISCO
o e AR N e e B SRS I St S s b et ) . .
www.isco-pipe.com
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Blind Flange -

oD BC
=1
I PS = DI PS Blind Flange
H D P E Nominal Material Part # Dimensions Weight Shipping
Fittin gs Size(in) 0D (in)T(in)Bolts(#)BH(in)BC(n) (Ibs) Method
3/4 HDPE  ISFFBFOTSHDPIPS  3.875 1 4 0625 275 02  FedEx
PVC ISFFBFO75PVCIPS  © . # i 0.3 e
1 HDPE  ISFFBFO1HDPIPS 4.25 1 4 0.625 3125 03  Fedbx
PVC ISFFBFOIPVCIPS u . 4 “ 4 05 “
11/4 HDPE  ISFFBFOIZSHDPIP  4.625 1 4 0.625 35 05  FedEx
PVC ISFFBFO125PVCIP 4 i u b o 1 d
1172 HDPE  ISFFBFO15HDPIPS 5 1 4 0625 3875 05  FedEx
PVC ISFFBFO15PVCIPS “ w u “ “ 1 ¢
STEEL  BUO15STBLNDFLG Y062 @ § # 36 4
2 HDPE  ISFFBFO2ZHDPIPS 6 1 4 075 475 1 FedEx
PVC ISFFBFO2PVCIPS “ i 4 . 5 15 4
L STEEL  BUO2STBLNDFLG A 0625  “ ; . 5.1 -
3 HDPE  ISFFBFO3HDPIPS 75 1 4 0.75 ] 1 FedEx
PVC ISFFRFO3PVCIPS ¥ i k # A 2 “
_ STEEL  BUOSSTBLNDFLG  “ 062 ¢ 4 s 8.2 “
4 HDPE  ISFFBFO4HDPIPS 9 1 8 075  7A 2 FedEx
PVC ISFFBFO4PVCIPS B k 4 y “ 3 “
I STEEL  BUMSTBLNDFLG i 0625 = “ ur
6 HDPE  ISFFBFOGHDPIPS 11 1 8 0875 95 3 FedEx
PVC ISFFBFOGPVCIPS " 2 “ £ L 1 %
_ STEEL  BUOGSTBLNDFLG * 068 ¢ : g 178 :
8 HDPE  ISFFBFOSHDPIPS 135 1 8 0875 1175 5 FedEx
PVC ISFFBFOSPVCIPS u “ % " u 7 u
STEEL  BUOSSTBLNDFLG # 0688 “ @ : 27.2 .
10 HDPE  ISFFBFIOHNDPIPS 16 1 12 1 14.25 6 FedEx
PVC ISFFBF10PVCIPS ¢ | & C u ] s
STEEL _ BU10STBLNDFLG . 0.688  © i 38.1 u
12 HDPE  ISFFBFI2HDPIPS 19 1 12 1 17 9 FedBx
PVC ISFFBF12PVCIPS u u " “ ¢ 13 .
STEEL  BUI2STBLNDFLG u 0812 ¢ 4 3 63.1 5
14 HDPE  ISFFBFI4HDPIPS 21 1 12 L125 1875 11 FedEx
PVC ISFFBF14PVCIPS “ . “ “ “ 16 u
STEEL  BUI4STBLNDFLG g 0938 s 4 88.8 i
16 HDPE  ISFFBFIGHDPIPS 235 1 16 1125 2125 14 FedEx
PVe ISFFBFI6PVCIPS a 4 u u | 20 ¢
STEEL  BUIGSTBLNDFLG 8 # g i 4 118.4 LTL
18— HDPE  ISFFBFISHDPIPS 25 1 16 125 2275 16 FedBx
PVC ISFFBF18PVCIPS é 3 8 4 “ 23 4
STEEL  BUISSTBLNDFLG 2 1062 ¢ i “ 140.6 LTL
1-800-345-ISCO
: : oM A S A T R e O S )
WWW.1SCOo-pipe.com
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Blind Flange (continued)

Blind Flange

Nominal Material Part # Dimensions Weight Shipping

Size(in) 0D(in) T(in) Bolts(#)BH(in)BC(in) (Ibs) Method

20 HDPE ISFFBF20HDPIPS 275 1 20 126 25 20 Fedix
PVC ISFFBF20PVCIPS i * * % * 20 ¥
STEEL BU20STBLNDFLG “ 1.125 ! % “ 1815 LTL

22 HDPE ISFFBF22HDPIPS 29.5 1 20 L37h 2726 23 FedEx
PVC ISFFBF22PVCIPS 4 ¥ 2 ¥ i 33 “
STEEL BU22STBLNDFLG 4 1188  « y ¢ 2127 LTL

24 HDPE ISFFBF24HIDPIPS 32 1 20 1376 205 26 FedEx
PVC ISFFBF24PVCIPS H « - “ “ 38 “

_— STEEL  BU2STBINDFLG 135 =« “ “ o4 UL

% HDPE _ ISFFBF26HDPIPS  34.25 1 20 1375 8175 30  LTL

28 HDPE ISFFBF28HDPIPS 36.5 1 28 1375 3 35 LTL

o STEEL  BU2STBINDFLG  “ 1312 -

30 HDPE ISFFBF30HDPIPS  38.76 1 28 1375 36 40 LTL
PVC ISFFBF30PVCIPS “ “ “ “ v 58 o
STEEL  BUSOSTBLNDFLG  “ 1375 u “ 4436 "

32 HDPE ISFFBF32HDPIPS ~ 41.76 1 28 1.626 385 46 LTL
STEEL  BUS2STBINDFLG  “ 15 “ ¢ -

36 HDPE ISFFBF36HDPIPS 46 1 32 1.625 42,75 55 LTL
PVC ISFFBF36PVCIPS # iy “ “ “ 80 “

— _STEEL  BUSGSTBLNDFLG  * 165 * “ A

40 HDPE ISFFBF40HDPIPS  50.75 1 36 1625 4725 65 LTL
STEEL  BU4OSTBLNDFLG  “  16%  “ . “ 800+

42 HDPE ISFFBF42HDPIPS 53 1 36 1.625 495 75 LTL
STEEL _ BU42STBLNDFLG  “ 175  * “ “ 1085 .

48 HDPE ISFFBF4SHDPIPS 59.5 1 44 L6256 56 100 LTL

_ STEEL _ BU4SSTBLNDFLG  * L7 i i “ 1369 “

54 HDPE ISFFBF54HDPIPS  66.25 1 44 1.876  62.75 120 LTL
STEEL BUB4STBLNDFLG % 2,125 E % # 2180 e

* HDPE and PVC Blinds are not rated for full pressure above 6.

*Steel Blinds may not be fully pressure rated above 10” depending on pipe (system) DR.
*Bolt circle for IPS Blind Flanges are the same for DIPS Blind Flanges 24” and smaller,

© Copyright 2009 1SCO Industries, LLC. All Rights Reserved.
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Valve Spacers

OD
L

rg i,
B T

I P S s D l P S Valve Spacers
H D P E Nominal Pressure Part # Dimensions Weight Shipping
fr- Size(in) Rating OD (in) ID (in) T (in) (Ibs) Method
Fittings
rw 160 ISFFVSO2LLIPS 35 2.8 2 025 Fedix
| 160 ISFFVS03L1IPS 18 3.6 2 05 FedEx
B 4 160 ISFFVS04111PS 6625 5.6 2 1 FedBx
|6 160 ISFFVS0G11IPS 8625 6625 2 2 Fedix
B 8 160 ISFFVSOBI1IPS  10.75 86% 2 25  FedEx
10 160 ISFFVSIOL1IPS 13.0 10.75 2 4 FPedbx
12 160 ISFFVSI2I1IPS 1595 1245 2 5 FPedbx
u 160 ISFFVS1411IPS 175 140 2 6 Fedix
16 160 ISFFVSIGIIIPS 20 16.0 2 7 Fedx
18 160 ISFFVSISIIIPS 211 17.25 2 8 FedEx
20 160 ISFFVS2011IPS 235 1925 2 9 FedBx
S 22 160 ISFFVS22111PS 256 224 2 11 FedBx
# 94 160 ISFFVS2411IPS 98 22.75 2 13 Fedix
1-800-345-1SCO
. n o SN ALY ST S ) VN P e e R e st
WWW.1SCO-pipe.com
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Central Plastics Company F
39605 Independence / ,_
Shawnee, OK 74801

PH: 800.654.3872 < )
FX: 800.733.5993 B o mm—
www.centralplastics.com e Connection singe 1933

PRESSURE RATED
ELECTROFUSION BRANCH SADDLES

Available Base Sizes: 2'ps -8"ps |
. ; 4pps - 8"pips*
Available Outlet Sizes: 2" ips -4 1pg

* Available in PE 3408 only

At Central Plastics we are proud to be recognized as the company that pioneered and introduced to industries
within the United States to the concept of joining polyethylene piping systems together via the process of
electrofusion. As an International leader in the world of manufactured Polyethylene (PE) Electrofusion fittings
and with manufacturing facilities located around the world, Central Plastics has been actively involved since the
early 1960’s in the research and promotion of innovative joining methods for polyethylene piping systems for the
natural gas, potable water, wastewater, oilfield, mining landfill, telecommunications and geothermal industries.

With unparalleled expertise focusing on the design and manufacturing of polyethylene electrofusion fittings,
Central Plastics offers the largest, most complete line of electrofusion products, manufactured from a variety of
common virgin resins, available in the market. Our substantial vertically integrated manufacturing capabilities
allow Central Plastics to exercise complete control of our manufactured products. From design, to “state of the
art” manufacturing, to shipping; Central Plastics maintains a high level of product consistency and quality
throughout our manufacturing processes.

Central Plastics Electrofusion Branch Saddles are designed and manufactured in accordance with ASTM F-
1055 for use with pipe conforming to ASTM D2513/3035, F-714 and with Butt fittings conforming to ASTM
D3261 as applicable. These fittings can be supplied with an integral identification resistor which is recognized
by all Central Plastic’s processors to automatically set the proper fusion parameters. Electrofusion fittings are
supplied with a 24 digit ISO compliant barcode label which facilitates the fusion of the Central Plastic
electrofusion fitting with other manufacturer's processors.

PE2406 Electrofusion Branch Saddles are produced from a pre-blended virgin resin that has a PPI listing of
PE2406 which complies with ASTM D3350.

PE3408 Electrofusion Branch Saddles are produced from a pre-blended virgin resin that has a PPI listing of
PE3408 which complies with ASTM D3350. This resin carries a NSF Standard 61 listing for use with potable

water.
AVAILABLE FEATURES:

= PE2406 fittings are engineered for use on MDPE Pipe

= PE3408 fittings are engineered for use on HDPE Pipe

= Compatible for fusion to either PE2406 or PE3408 pipe materials without special fusion procedures.
Pressure rated for natural gas and potable water applications

PE3408 fittings utilize NSF listed Resin

PE3408 fittings are tested to the requirements of AWWA C906

PE3408 fittings are FM Approved (4” x2"- 8" x 2", 4" x4"- 6" x 47)

Live no-leak service tap made easy

Manufactured in U.S.A.

Product Spec Sheet RP09/16/04
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FOREWORD

Polyethylene Joining Procedures is one of the chapters being prepared for inclusion
in the Plastics Pipe Institute’s PPl Handbook of Polyethylene Piping, which will be
issued as a complete volume in the future. Other topics to be addressed in the hand-
book will include design of polyethylene piping systems, joining procedures, engi-
neering properties, relevant codes and standards, and a variety of related informa-
tion.

PPl is a division of The Saciety of the Plastics Industry, Inc. (SP1), and the major U.S.
trade association representing all segments of the plastics industry.

The Municipal and Industrial (M&I) Division of PPI are producing the PP! Handbook
of Polyethylene Piping. M& membership consist of major North American manufac-
turers of polyethylene (PE) pipe and fittings, PE piping materials, machinery, and
equipment used for joining and installing PE piping, related test laboratories, and
professional organizations.

PP! maintains additional groups that address other applications such as gas distribu-
tion. PPl provides technical and promotional support for the effective use and contin-
ued application of thermoplastics pipe and related products, consistent with the best
public interest. PPI membership also includes producers of polyvinyl chloride (PVC),
chlorinated polyvinyl chloride (CPVC), polybutylene (PB), and crosslinked PE (PEX)
piping products and materials.

For a list of other publications available from PPI and/or further information, please
contact:

The Plastics Pipe Institute, a Division of
The Society of the Plastics Industry, Inc.
1801 K St. N. W., Suite 600K
Washington, D.C. 20006
Toll Free: (888) 314-6774
Phone: (202) 974-5318
Fax: (202) 293-0048
http://www.plasticpipe.org

The information in the publication was prepared by SPI/PPI as a service to its mem-
bers and the industry. While prepared in good faith and believed to be accurate, SPI/
PPI, its members, and contributors disclaim all liability for any loss or damage arising
from reliance on this information by any person. SPI/PPI does not endorse the pro-
prietary products or processes of any manufacturer. Consult the product manufac-
turer for specific information.

March, 1998



CHAPTER 6
POLYETHYLENE JOINING PROCEDURES

INTRODUCTION

This Chapter of the manual has been prepared for the benefit of producers, users,
engineers, code officials, contractors, installers, and others interested In plastic pip-
ing. It is a discussion of the recommended procedures for the most common meth-
ods of joining polyethylene pipe and fittings. While reasonable efforts have been
made by The Plastics Pipe Institute, the members of its technical groups, and its
technical staff to provide reliable information in this report, it is recognized that the
information may be incomplete. However, it is often possible to obtain more detailed
information on joining plastic pipe or fitting materials from manufacturers. Safety
considerations are very important when joining polyethylene materials, but they are
not a part of this document; the user of this joining information must consuit and
follow appropriate safety instructions, which are available from manufacturers.

An integral part of any pipe system is the method used to join the system compo-
nents. Proper engineering design of a system will take into consideration the type
and effectiveness of the techniques used to join the piping components and appurte-
nances as well as the durability of the resulting joints. The integrity and versatility of
the joining techniques used for polyethylene pipe allow the designer to take advan-
tage of the performance benefits of polyethylene in a wide variety of applications.

GENERAL PROVISIONS

Polyethylene pipe or fittings are joined to each other by heat fusion or with mechani-
cal fittings. Plastics may be joined to other materials by means of compression fit-
tings, flanges, or other qualified types of manufactured transition fittings. There are
many types and styles of fittings available from which the user may choose. Each
offers it's particular advantages and limitations for each joining situation the user
may encounter. Contact with the various manufacturers is advisable for guidance in
proper applications and styles available for joining as described in this document.
There will be joining methods discussed in this document covering both large and
small diameter pipe. Those persons who are involved in joining gas piping systems
must note certain qualification requirements of the U.S. Department of Transporta-
tion Pipeline Safety Regulations ™.

HEAT FUSION

Introduction

There are three types of heat fusion joints currently used in the industry; Butt, Saddle,
and Socket Fusion. Additionally, there are two methods for producing the socket and
saddle heat fusion joints.
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The principle of heat fusion is to heat two surfaces to a designated temperature, then
fuse them together by application of a sufficient force. This force causes the melted
materials to flow and mix, thereby resuiting in fusion. When fused according to the
pipe and/or fitting manufacturers’ procedures, the joint area becomes as strong as or
stronger than the pipe itself in both tensile and pressure properties. As soon as the
joint cools to near ambient temperature, it is ready for handling. The following sec-
tions of this chapter provide a general procedural guideline for each of these heat
fusion methods.

NOTE: This is a general discussicn. Pipe and fitting manufacturers have estab-
lished qualified fusion procedures® which should be followed precisely when

using their specific products.

One method, used for all three types of joints, uses special heating tools for heating
the parts to be joined. The other method, ‘electrofusion’, is used only for socket and
saddle-type joints. Heat is generated by inducing electric current into a wire coil that
is a part of the fitting.

Figure 1 Standard Butt Fusion Joint

Butt Fusion

The most widely used method for joining individual lengths of large diameter polyeth-
ylene pipe is by heat fusion of the pipe butt ends as illustrated in Figure 6.1. This
technique, which precludes the need for specially modified pipe ends or couplings,
produces a permanent, economical and flow-efficient connection. Field-site butt fu-
sions may be made readily by trained operators using specially developed butt fu-
sion machines (see Figure 6.2) that secure and precisely align the pipe ends for the
fusion process.

The six steps involved in making a butt fusion joint are:

1. Securely fasten the components to be joined
2. Face the pipe ends

3. Align the pipe profile

4. Melt the pipe interfaces

5. Join the two profiles together

6. Hold under pressure
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Figure 2 Typical Butt Fusion machine

for Smaller Diameter Pipe
(Butt Fusion machines are available to
fuse pipe up to 72 inches in diameter)

Secure

Each component that is to be fused must be held in position so that it will not move
unless it is moved by the clamping device.

Face

The pipe ends must be faced to establish clean, parallel mating surfaces. Most, if
not all, equipment manufacturers have incorporated the rotating planer block design
in their facers to accomplish this goal. Facing is continued until a minimal distance
exists between the fixed and movable jaws of the machine and the facer is locked
firmly and squarely between the jaws. This operation provides for a perfectly square
face, perpendicular to the pipe centerline on each pipe end and with no detectable

gap.
Align

The pipe profiles must be rounded and aligned with each other to minimize mismatch
(high-low) of the pipe walls. This can be accomplished by adjusting the clamping
jaws until the outside diameters of the pipe ends match. The jaws must not be loos-
ened or the pipe may slip during fusion.

The minimal distance requirement between fixed- and moveable-jaws mentioned
above allows the pipe to be rounded as close as possible to the joint area. The closer
to the joint area that the pipe can be clamped, the better control the operator has in
properly aligning the pipe.
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Meit

Heat the ends of the pipe to the pipe manufacturer's recommended temperature,
interface pressure, and time duration. By doing so, the heat will penetrate into the
pipe ends and a molten “bead” of material will form at the pipe ends. Heating tools
which simultaneously heat both pipe ends are used to accomplish this operation.
These heating tools are normally furnished with thermometers to measure internal
heater temperature so the operator can monitor the temperature before each jointis
made. However, they can be used only as a general indicator because there is some
heat loss from internal to external surfaces, depending on factors such as ambient
temperatures and wind conditions. A pyrometer or other surface temperature mea-
suring device should be used periodically to insure proper temperature of the heat-
ing tool. If temperature indicating crayons are used, do not to use them on a surface
which will come in contact with the pipe or fitting. Additionally, heating tools are
usually equipped with suspension and alignment guides which center them on the
pipe ends. The heater faces which come into contact with the pipe should be coated
by the manufacturer to prevent molten plastic from sticking to the heater faces. Re-
maining molten plastic can interfere with fusion quality and must be removed accord-
ing to the tool manufacturer’s instructions.

Join

After the pipe ends have been heated for the proper time and to the proper tempera-
ture, the heater tool is removed and the molten pipe ends are brought together with
sufficient pressure to properly mix the pipe materials and form a homogeneous joint.
The pipe manufacturer’s instructions may specify either interface pressure or bead
size of molten material as a guide for a proper joint. There are machines available for
pipe sizes from 5/8-inch through 72-inch diameters that will assist the operator to
apply sufficient force to obtain the proper fusion pressure. Machines for 4-inch diam-
eter and smaller sizes are normally lever-operated. Many of these smaller machines
can be fitted with torque wrenches to obtain a theoretical value which allows the
operator to consistently apply the approximate force required to properly fuse a joint.
Larger machines employ hydraulics with various types of control systems such as:

1. Manual with hydraulic hand pump.

2. Semi-automatic with motorized hydraulics including pressure re-
ducing, selector, and directional control valves.

3. Fully automatic with computer- or microprocessor-control of the
heat and fusion cycles and pressures.

Hold

The molten joint must be held immobile under pressure until cooled adequately to
develop strength. The designs of the machines vary from a lever-arm-assist to manual
or automatic locking devices that assist the operator to accomplish this step. The
proper cooling times for the joint are material-, pipe-diameter-, and wall-thickness-
dependent and are established by the pipe manufacturer. Allowing proper times un-
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der pressure for cooling prior to removal from the clamps of the machine is important
in achieving joint integrity.

OPTIONAL BEAD REMOVAL

In some pipe system usage, the bead from the butt fusion process may be undesir-
able. Inside beads may create minor flow turbulence of liquids or may become an
obstacle on which solids in the fluids may become lodged. Furthermore, outside
beads may be a hinderance to sliplining operations. Equipment is available to re-
move the bead if that is desirable.

SADDLE/SIDEWALL FUSION

The technique to join a saddle to the sidewall, illustrated in Figure 6.3, consists of
simultaneously heating both the external surface of the pipe and the matching sur-
face of the “saddle” type fitting with concave and convex shaped heating tools until
both surfaces reach proper fusion temperature. This may be accomplished by using
a saddle fusion machine that has been designed for this purpose.

Figure 3 Standard Sidewall Fusion Joint

Saddle fusion, using a properly designed machine, provides the operator better align-
ment and force control, which is very important to fusion joint quality. The Plastics
Pipe Institute recommends that sidewall-type fusion joints be made only with a me-
chanical assist tool unless hand fusion is expressly allowed by the pipe and/or fitting
manufacturer®. If hand saddle fusion must be performed, it should be done only by
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following specific instructions provided by the pipe and fitting manufacturer.
There are eight sequential steps that are normally used to create a saddle fusion
joint:

Clean the pipe

install heater saddle adapters

Install the saddle fusion machine on the pipe

Prepare the surfaces of the pipe and fitting

Align the parts

Heat both the pipe and the saddle fitting

Press and hold the parts together

8. Cool the joint and remove the fusion machine

Nooaswb 2

Clean the Pipe

Remove any dirt or coating that might interfere with the proper installation of the
fusion machine.

Install the Heater Saddle Adapters

Install the proper size heater saddle adapters on the heater plate. Do not overtighten,
but insure that mating surfaces of the heater and adapters are clean and flush. Any
gap indicates a dirty or rough surface which will retard and limit heat transfer and
thereby affect joint integrity. Allow the heater to come to the temperature specified by
the pipe and fitting manufacturer.

Install the Saddle Fusion Machine

Install the saddle fusion machine to the pipe using appropriate tooling and the
manufacturer’s instructions to straighten and round the pipe. Use caution when tight-
ening the clamping fixture so the pipe is not flattened.

Prepare Surfaces

Remove any mud or other contaminants. Then, using 50 or 60 grit utility cloth, clean
and roughen the pipe surface and fitting saddle contour to expose fresh material.
Brush away residue with a clean, dry cloth after roughening the surfaces. Avoid
using sandpaper or other abrasive materials which are likely to leave grit or deposits
of other foreign materials on the pipe surface.

Fitting Alignment

Assure that the proper saddle-fiting holding inserts are in the fusion machine. Posi-
tion the fitting on the pipe and place the fitting into the insert. Apply a slight downward
force on the fitting and inspect to insure a precise fit to the pipe. Move the fitting away
from the pipe, then back to the pipe and inspect again for precise alignment.
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Heating

Check the heater temperature. Periodically verify the proper surface temperature
using a pyrometer or other surface temperature measuring device. If temperature
indicating crayons are used, do not use them on a surface which will come in contact
with the pipe or fitting. Place the heater too! in position to heat the pipe and fitting
surfaces in accordance with the pipe and fitting manufacturers’ instructions. Proce-
dures will vary with different materials. Follow the instructions carefully.

Fusion

After the prescribed heating requirements have been met, remove the heater from
the heated pipe and fitting surfaces with a “snap” action and quickly inspect the melt
pattern on both the fitting and the pipe. Join the fitting to the pipe with the prescribed
fusion force.

Cooling

Continue to hold the force during the cooling cycle as prescribed by the fitting and
pipe manufacturer. Allow the joint to cool to the touch or to reach ambient tempera-
ture. Do not subject the joint to any external stresses until the fusion joint has cooled.

SOCKET FUSION

Figure 4 Standard Socket Fusion Joint

This technique consists of simultaneously heating both the external surface of the
pipe and the internal surface of the socket fitting until the material reaches fusion
temperature; inspecting the melt pattern; inserting the pipe end into the socket; and
holding it in place until the joint cools. Figure 6.4 illustrates a typical socket fusion
joint. Mechanical equipment is available and should be used for sizes larger than 2-
inch diameter to attain the increased force required and to assist in alignment. Follow
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these general steps when performing socket fusion:

1. Select the equipment

2. Square and prepare the pipe ends
3. Heat the parts

4. Join the parts

5. Allow to cool

Equipment Selection

Select the proper size tool faces and heat the tools to the fusion temperature recom-
mended for the material to be joined. For many years, socket fusion tools were manu-
factured without benefit of any industry standardization. As a result, variances of
heater and socket depths and diameters, as well as depth gauges, do exist. More
recently, ASTM FI056® was written, establishing standard dimensions for these tools.
Therefore, mixing various manufacturers’ heating tools or depth gauges is not rec-

" ommended unless the tools are marked “F1 056," indicating compliance with the ASTM

specification.
Square and Prepare Pipe

Cut the end of the pipe square. Chamfer the pipe end for sizes 1'/4-inch diameter
and larger (chamfering of smaller pipe sizes is acceptable and sometimes specified -
in the instructions). Remove any scraps, burrs shavings, oil, or dirt from the surfaces
to be joined. Clamp the cold ring on the pipe at the proper position, using the integral
depth gauge pins or a separate (thimble type) depth gauge. The cold ring will assist
in re- rounding the pipe and provide a stopping point for proper insertion of the pipe
into the heating tool and coupling during the fusion process.

Heating

Check the heater temperature. Periodically verify the proper surface temperature
using a pyrometer or other surface temperature measuring device. If temperature
indicating crayons are used, do not use them on a surface that will come in contact
with the pipe or fitting. Bring the hot clean tool faces into contact with the outside
surface of the end of the pipe and with the inside surface of the socket fitting, in
accordance with pipe and fitting manufacturers’ instructions. Procedures will vary
with different materials. Follow the instructions carefully.

Joining

Simultaneously remove the pipe and fitting from the tool using a quick “snap” action.
Inspect the melt pattern for uniformity and immediately insert the pipe squarely and
fully into the socket of the fitting until the fitting contacts the cold ring. Do not twist the

pipe or fitting during or after the insertion, as is a practice with some joining methods
for other pipe materials.
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Cooling

Hold or block the pipe in place so that the pipe cannot come out of the joint while the
mating surfaces are cooling. These cooling times are listed in the pipe or fitting
manufacturer’s instructions.

ELECTROFUSION

This technique of heat fusion joining is somewhat different from the conventional
fusion joining thus far described. The main difference between conventional heat
fusion and electrofusion is the method by which the heat is applied. In conventional
heat fusion joining, a heating tool is used to heat the pipe and fitting surfaces. The
electrofusion joint is heated internally, either by a wire coil at the interface of the joint
or, as in one design, by a conductive polymer. Heat is created as an electric current
is applied to the conductive material in the fitting. Figure 6.5 illustrates a typical
electrofusion joint and Figure 6.6 illustrates an electrofusion control box and fitting.

Fitting . Wire Colls

Figure 5 Typical Electrofusion Joint
General steps to be followed when performing electrofusion joining are:

1. Prepare the pipe

2. Clamp the fitting and pipe(s)
3. Apply the electric current

4. Cool and remove the clamps

Prepare the Pipe

First clean the pipe surface in the joint area. Cut the end of the pipe square (omit this
operation for saddle-type electrofusion joints). Mark on the pipe surface the proper
positioning of the fitting to be installed. Scrape the surface of pipe area to be joined,
removing all surface degradation and contamination. Exercise caution to avoid con-
tamination of the scraped pipe surfaces. There are tools available to assist the op-
erator in this procedure.
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Clamp the Fitting and Pipe(s)

Place the pipe(s) and fitting in the clamping fixture to prevent movement of the pipe(s)
or fitting. Give special attention to proper positioning of the fitting on the prepared
pipe surfaces.

Apply Electric Current

Connect the electrofusion control box to the fitting and to the power source. Apply
electric current to the fitting as specified in the manufacturer’s instructions. If the
control does not do so automatically, turn off the current when the proper time has
elapsed to heat the joint properly.

Figure 6 Typical Electrofusion Control Box and
Leads with Clamps and Fittings

Cool Joint and Remove Clamps

Allow the joint to cool for the recommended time and remove the clamping fixtures.
Premature removal from the clamps and any strain on a joint that has not fully cooled
can be detrimental to joint performance.

HEAT FUSION JOINING OF UNLIKE POLYETHYLENE PIPE AND
FITTINGS
Research has indicated that polyethylene pipe and fittings made from unlike resins

can be heat-fused together to make satisfactory joints. Some gas companies have
been heat-fusion joining unlike polyethylenes for many years with success. Extra
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caution in training operators in conventional heat fusion methods (butt-sacket-saddle)
of unlike materials is recommended. Guidelines for heat fusion of unlike materials
are outlined in TN 1309, issued by the Plastics Pipe Institute. Manufacturers of pipe
and fittings can also be consulted. Electrofuslon joining of dissimilar materials re-
quires no special procedures.

Mechanical Connections
INTRODUCTION

As in the heat fusion methods, many types of mechanical connection styles and
methods are available. Each of the mechanical connections has particular advan-
tages or limitations of performance in some applications. This section does not ad-
dress these advantages or limitations; it is, rather, a general description of these
types of fittings and how they might be utilized.

Body Gasket

Polyethylene Pipe

Insert Stiffener Grip Ring Spring Washer

Figure 7 Typical Compression Nut Type
Mechanical Plastic Coupling for Joining
Polyethylene to Polyethylene

The Plastics Pipe Institute recommends that the user be well informed about the
performance limitations of the particular mechanical connector being utilized. A me-
chanical tapping saddle for connecting the main to the service line is another con-
nection used when fusion is not used.

MECHANICAL COMPRESSION FITTINGS

This style of fitting comes in many forms and materials. The components are gener-
ally a body; a threaded compression nut or a follower and bolt arrangement; an
elastomer seal ring; a stiffener; and, with some, a gripping ring. Normally the design
concept of this type of fitting typically includes an elastomer seal in the assembly.
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The seal, when compressed by tightening of a threaded compression nut, as illus-
trated in Figure 6.7 or by bolts as illustrated in Figure 6.8, grips the outside of the
pipe, effecting a pressure-tight seal and, in some designs, providing pull-out resis-
tance. It is important that the inside of the pipe wall be supported by the stiffener
under the seal ring and under the gripping ring (if incorporated in the design), to
prevent collapse of the pipe. A lack of this support could result in a loss of the seal
effected by the seal ring or the gripping of the pipe for pull-out resistance. This fitting
style is normally used in service lines for gas or water pipe 2-inches in diameter and
smaller. It is also important to consider that two categories of this type of joining
device are available. One type is recommended to provide a seal only, and another
is recommended to provide a seal plus pipe restraint against pull-out.

Follower Anode Connector
Trackhead Bolt Hex Nut

Polyethylene Pipe\ - Steel Pipe

Figure 8 Bolt Type Mechanical Coupling for
Joining Steel Pipe to Polyethylene or for
Joining Two Polyethylene Pipes

STAB TYPE MECHANICAL FITTINGS

Here again many styles are available, but materials are limited to “Gas Grade” PE2406
and PE3408? resins. The design concept is similar in most styles. Internally there
are specially designed components including an elastomer seal, such as an “O" ring,
and a gripping device to effect pressure sealing and pull-out resistance capabilities.
Self-contained stiffeners are included in this design. With this style fitting the opera-
tor would have to prepare the pipe ends, mark the stab depth on the pipe, and “stab”
the pipe in to the depth prescribed for the fitting being used. These fittings are avail-
able in sizes from 1/2 CTS through 2 IPS and are all of ASTM D2513® Category |
design, indicating seal and full restraint against pull-out.
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Elastomeric Gasket

Figure 9 Double Bell Type Fitting

/ Elastomeric Gasket

Figure 10 Double Spigot Type Fitting

Bell End of Pipe Elastomeric Centering
Gasket (optional)

Elastomeric Gasket Thermal Weid Beads
Figure 11 Bell & Spigot Figure 12 Bell & Spigot
9 Pipe End Jointp g Pipe End Joing with

Additional Weld Beads
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JOINING OF PROFILE PIPE

The “profile” type pipes normally used in gravity flow and low pressure applications
may be joined by some of the previously mentioned methods such as butt fusion or
electrofusion, or with flange adapters. Profile pipe also utilizes “Bell” and “Spigot”
types of joining methods. In this type of joining, the “Bell” or the “Spigot” may be
separate components as illustrated in Figures 6.9 and 6.10, or actually formed on the
profile pipe ends as illustrated in Figure 6.11. In either concept, the “Bell” always
slips over the “Spigot” and an elastomeric gasket between the two surfaces effects a
seal. If deemed necessary, the joint may also be anchored and a seal effected by
use of a portable field extruder, forming a weld bead around the jointed surfaces. An
example of this method is illustrated in Figure 6. 12. More detailed information on
profile type pipe may be found in ASTM F894(4.

FLANGED CONNECTIONS

Butt Fusion Joint
Polyethylene Pipe
]

Steel Pipe

Polyethylene Flange
Adaptor (or stub end) Bolt, Nut, and Washer

Metal Back Up Ring Steel Flange

Figure 13 Typical Application of Polyethylene
Flange Adapter or Stub End

When joining to metal or to certain other piping materials, or if a pipe section capable
of disassembly is required, polyethylene flange adapters are available. The “Flange
Adapter” and it's shorter version, the “Stub End”, are designed so that one end is
sized the same as the plastic pipe for butt fusion to the plastic pipe. The other end
has been especially made with a flange-type end that, with a metal back up ring,
permits bolting to the non-plastic segment of a pipe line—normally a 1 50-pound
ANSI flanged ™.
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The procedures would be:

1. Slip the metal ring onto the plastic pipe section, far enough away
from the end to not interfere with operation of the butt fusion equip-
ment.

2. |Ifastubendis used, first butt-fuse a short length of plastic pipe to
the pipe end of the stub end. If a “flange adapter” is used, the
plastic pipe-sized end is usually long enough that this step is un-
necessary.

3. Butt fuse the flange adapter to the plastic pipe segment.

4. Position the flanged face of the adapter at the position required so
that the back up ring previously placed on the plastic pipe seg-
ment can be attached to the metal flange.

5. Install and tighten the flange bolts in an alternating pattern nor-
mally used with flange type connections, drawing the metal and
plastic flange faces evenly and flat. Do not use the flanges to draw
the two sections of pipe together.

TRANSITION FITTINGS

t l
Polyethylene Pipe Elastomeric Sea Steel Pipe

Retainer Steel to Polyethylene Adapter

Figure 14 Standard Fitting for Plastic Pipe
to Steel Pipe Transition

Other methods are available that allow joining of plastic to metal. Transition fittings
are available which are pre-assembled at the manufacturer's facility. These transi-
tion fittings are normally pull-out resistant and seal tight with pressure and tensile
values greater than that of the plastic pipe part of a system. However, the user should
insist on information from the manufacturer to confirm design capabilities or limita-
tions. Transition fittings are commonly available with a short segment of plastic pipe
for joining to the plastic pipe section. The metal end is available with a bevel, for butt
welding, with male pipe threads, or is grooved for a Victaulic!'® style or flanged for
connecting to an ANSI 150-pound flanged (.
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THREADED CONNECTIONS OF PLASTIC

Polyethylene pipes can be threaded the same as metal pipes for a tapered NPT
thread for joining to a matching female NPT thread. Caution must be used in this
type of application. Polyethylene materials are subject to creep and cold flow under
long-term stress. The life of a polyethylene threaded joint is very dependent on proper
anchoring against pull-out forces and pressure regulations. These values will vary
with pipe materials. Contact the pipe manufacturer before making this type of instal-
lation for possible limitations. Many federal, state, and local codes do not allow
threaded plastic connections for containment of certain products.

FLARED CONNECTIONS

The practice of making polyethylene joints by “flaring” is one which has gradually
been used less and less. The process is accomplished by “Cone Flaring” where heat
is applied from an external source, or by “Spin Flaring” where the heat is produced
by friction. These flared pipe ends are used with mechanical flare nuts and couplings
to form a joint. Recent changes in AWWA C901% and other written codes by PPFA(2
and IAPMO™ have discouraged or specifically prohibited flaring of PE pipe. The
possibility of an unsatisfactory joint is much greater with this type of joint than with
the other available joining techniques. The Plastics Pipe Institute recommends that
the pipe manufacturer be contacted to determine if flared connections are recom-
mended on the particular pipe material being considered for flare-type joining. Refer
to ASTM D3140® for guidance on how this type joint should be made.

ADHESIVE JOINING

At this time, there are no known adhesives or solvent cements that are suitable for
pressure sealing or that have sufficient strength characteristics to join polyethylene

pipes.
SQUEEZE-OFF

Regardless of the joining method applied in the installation of polyethylene pipe, it
may become necessary to shut off the flow in the system. With PE pipe materials,
squeeze-off of the pipe with specially-designed tools is a common practice. Consult
the pipe manufacturer for guidance in tool selection and instructions for squeeze-off
of their pipe material. General procedures for squeeze-off of polyethylene pipe can
be found In ASTM F1041©®,
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SUMMARY

The applications for polyethylene piping products continue to expand at an acceler-
ating rate. Gas distribution lines, potable water systems, submerged marine installa-
tions, gravity and force main sewer systems, and various types of above-ground
exposed piping systems are but a few of the installations for which polyethylene pipe
and fittings have been utilized.

A key element to this continued success is the diversity of methods available to join
polyethylene pipe and fittings. The integrity of the butt and socket fusion joining tech-
nique has been proven by the test of time in a variety of applications. The manufac-
turers of polyethylene pipe and fittings have made every effort to make the systems
as comprehensive as possible by producing a variety of fittings and components to
insure compatibility with alternate piping materials and system appurtenances.

The purpose of this chapter has been to provide the reader with an overview of the
various methods by which polyethylene piping materials may be joined. As a resuit,
hopefully, the reader has developed a further appreciation for the flexibility, integrity,
and overall utility afforded in the design, installation, and performance of polyethyl-
ene piping systems and components.

It should be noted that this document does not purport to address any safety prob-
lems associated with the use of these procedures. Information on safe operating
procedures can be obtained from the manufacturers of the various types of joining
equipment or polyethylene products.
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Specifications

Lever: 1-1/2" - 8"

Gear: B!'- 14"

Wafer Style

Lever and Gear

PVC, PP and PVDF

PVC, PP and PVDF
ERPDM, FKM, and Nitrile
Same as seating material
403 and 316 stainless steel,
Titanium, Hastelloy C"

Sizes:

Models:
Operators:
Bodies:
Discs:
Secats:
Seals:
Stems:

Trademark ol Cabot Corporation

Stcmdard Features (Slzes 1-1 /2" 14") Parts List (Lever: Sizes 1-1/2"-8")
Standard madel (1-1/2" - 14") has PVC Body and PP = ’ PARTS I =
Disc for superior chemical resistance and elevated NO. | DESCR!PTION (PCS.| Mf\EFyﬂl,__
temperature capabilities 1 Body 1 ] PVC, PP, PVDF
316,403 stainless steel shaft has full engagement over = 2 Disc i ‘=_ PVC, PP, PVDF
the entire length of the disc and is a non-wetted part. | 3 Seat , 1 EPDM, FKM, NBR
Only salid and abrasian-resistant plastic disc and 5_ O-Ring(C) 1 EPDM_. FKM NBB
elastomeric liner are wetted parts. ' 7 Stem | 1 Stainless Steel 316
ISO balt circle on tap flange-no bady or stem 8 Stem Retainer 1 PP
maodifications required for accessories. 16 I Handle i 1 L — PP B
Stem retainer-PP retainer to prevent stem remaoval. 18y Metal Insert i Ha"dm ; }_ Stainless Steel 31 GL

ET2 | Handle Lever . PPG
Seat over tightening protection-Molded body stops and 5 | " Pin : | 1 PPG —
SR R IO, 19 | Spring | 1 | Stainless Steel 304 |
Spherical disc design offers increased Cy, ultimate sealing | 0 Washe;-{ﬁi_ I Stainless Steel 304
and highcyda fie: 21 | Bolt (B) ™  Stainless Steel 304
Options 22 lockingPlate | 1 PPG
Pneumnatically and electrically actuated with accessories 2? J‘“' = Screw (B) a SR oo 508
Alternate discs: 24 | Cap (A) | 1 PP
0 PVC : 11/2" - 14" 156 | Liner Stabilization Ring 2 | Stainless Steel (SCS13)
() PVDF: 11/2"- 14" 157 Screw {H | 4 Stainless Steel 304 |
Plasgear™ gear operators for 1-1,/2"- 6"

Lug style [stainless steel 304 or 316] for blacking and
end-ofine applications

Stemns in 316 stainless steel, titanium, Hastelloy C*.
2" square nut on stem [(1-1/2" - 8" only)

2" square nut on gear operator [All sizes)

Stem extensions [Single stem and two-piece stem)
Locking devices [Gear Type - Standard on Lever)
Chain operatars

Manual limit switch - Asahi P-Series

Tandem arrangements (Patented by A/A, Inc.)

ASAHI/AMERICA

Rev. E08-08



Type 57 — Lever Operated  Butterfly Valves

Dimensions (Lever: Sizes 1-1/2" - 8") - Cv Values
NOMINAL ' | | NOMINAL Cv
Bk _ ANSI CLASS 150 SIZE (ot vatous oponng dagrees )

wees mm g C n h D DI L H  H H

‘11;2 40 17738 4 | 062 591 283 154 6.14 | 2.95 | 394 |

2 50 220 475
l212 85 272 550 |
| 3 80 303 600]
[ 4 100 4.02  7.50 |
| 5 125 508 850
— >| & 150 591|950 |
’ 8 200 7.68 11.75

| 075 | 831 | 417 | 1.81 752 | 415 | 531
075 | 937 | 531 220 811 469 591
| 0.88 10.33 669 2.60 933 520 6.61
088 [11.22| 752 | 2.80 992 561 |
| 0.88 13.39 953 343 11.14 6.69 | 8.43

o= 00+ - M+ - RN » - S S SRR

075 650 323 1.65 654 325 433
075 | 7.28 | 3.78 | 1.81 693 | 3.64 | 4.72

H3
2.20
2.20
2.20

| 220

2.20

[ 2.72

7.20 |

2.72 |

A ;IMSHES. mm 30 66 a]

866 [1'1;2' 0] 4 | 48 | 71
"866|| 2 50 7 | 73 120
866 | |21/2 65 15 153 250

984|| 3 80 18 183 300
984 || 4 100 28 | 287 470
1260 | 5 125 <49 506 830
1260/ | 6 150 .66 671 1100
1575 | 8 200 150 1525 2500

Pressure vs. Temperature (PSI, WATER, NON-SHOCK)" Wt. (1BS) / Vacuum Service

BODY PVC PP | PVDF
pisC PP PP l PVDF NOMINAL
NOMINAL ! SIZE
posals 30° F 121° F141° F|-5° F 141° F -5" F 141" F176° F211° F
| 120° F140° F175° F140° F175° F140° F175 F210° F250° F
INCHES mm | INCHES mim

‘1_1;2___4_0 150 70 30 | 150 100 150 100 85 75 |[11/2 40

2 50 150 70 30 | 150 100 | 150 100 85 75

2

50

212 65 150 70 30 150 100 | 150 100 _ 85 75 |j21/2 65

3 8 |15 70 30 [150 100 150 100 8 75

1 85

" 4 100 | 150 45 30 |150 100 150 100 85 75
| 5 125 | 150 45 30 | 150 100 150 100 B85 75
‘ 6 150 | 150 45 30 | 150 100 150 100 85 75
, 75

el G | el =

8 200 | 150 40 20 | 150 85 150 85

o o o &

3

80
100
j3e8

e

200

NOMINAL ~ VACUUM

ol e peoe| szE | SERROR

MERCURY)

INCHES mMm

3 3 3 [112 40 -29.92
4 3 4|2 50 -2992
4 3 4 212 65 -2092
5 4 5| 3 80 -2992
6 5 7| 4 100 -2092
11 9 13| 5 125 -29.92
13 10 15| 6 150 -20.92
21 16 25 8 200 -29.92

* For lug style data consult factory

35 Green Street, PO. Box 653, Malden, MA 02148 « Tel: 800-343-3618 » 781-321-5409 » Fax: 800-426-7058 = E-mail: asahi@asahi-america.com E
Register at our interactive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com



Type 57 - Gear Operated

oD3

‘Butterfly Valves

Dimensions (Sizes 1-1/2" - 14") (NOTE: GEAR OPERATED VALVE IS STANDARD 8" - 14";
SIZES 1-1/2 " - 6" ARE OPTIONS.)

NOSN]‘[;';N- ANSI CLASS Géar
150 Hox
==t r Whesl Model
v mm g C n h D DI D2 D3 L H H_ H M L AR gt
11/2 40 | 1.77 1388 4 062 591 | 2.83 480 630|154 | 512 | 2.95 | 3.74 |3.54 8.27 | 657 | 252 9.5
2 50 220 475 4 075 650 323 480 630 1.65 551 325 413 354 866 657 252 9.5
21/2 65 | 2.72 550 4 |0.75| 7.28 | 3.78  4.80 | 630 | 1.81 | 591 | 364 453 354 | 9.06 | 657 252 | 95
| '3 80 303 600 4 075 831 417 480 630 1.81 650 415 512 354 965 657 252 95
4 (100402 750 8 075 9.37 | 531 4.80 630 220 7.09 | 469 571 354 10.24] 657 252 9.5 241
5 125 508 850 8 0.88 10.39 6.69 4.80 630 2.60 7.68 520 630 354 10.83 657 252 95
91 950 8 088 11.22| 7.52  4.80 6.30 2.80 8.27 561  6.89 3.54 11.42 657  2.52 95
68 11.75 8 0.88 13.39 953 4.80 6.30 343 949 660 B8.11 3.54 1264 657 252 95
10 250 9.84 14.25 12 1.00 16.57 11.89 4.80 6.30 4.33 10.87 831 | 9.49 362 14.02 657 252 9.5
12 300 11.9317.00 12 1.00 19.21 14.17 7.40 11.81 5.08 13.39 961 11.73 4.25 19.29 953 3.90 95  _
14 | 350 13.82/18.75 12 | 1.12 21.22 15.47 7.40 11.81 5.08 |14.45 10.63 12.80 4.25 20.35 953 390 95 243
ASAHI/AMERICA
Rev. E03-08



Pcn'ts Lxst (Gear S1zes 1- 1 /2" 4“) Sa:mple Spec1fzccrt1c>n

thru 14" shall be of the TYPE 57 lined body design

‘ PARTS r All solid thermoplastic butterfly valves sizes 1-1 /2"

| NO DESCR'PT'ON LECE: | MATESA. and bubble-tight seal (meeting or exceeding Class VI

L1 Body : e ‘ as defined by American National Standard Institute)

|2 Disc 1 PVC, PP, PVDF | with only the liner and disc as wetted parts. The

| 3 Seat 1 EPDM, FKM, NBR ‘ lever handle (sizes 1-1,/2" thru 8"] shall have a

6  0-Ring O) 1 EPDM, FKM, NBR | molded provision for a padlock. Gear operators

[7 1 Stem > Stainless Steel 316, 403 shall be worm gear design, self locking Plasgear. i
ey - The spherical disc design for higher Cv values shall

g.) FOSRIEE L1 PP be of solid, abrasion-resistant plastic. Liner shall be

i 25 | GearBox 1 Plasgear™ molded and formed around the body, functioning as

| 28 Balt (C) 4 Stainless Steel 304 gasket seals with convex ring design on each side of
| Liner Stabilization z the valve for lower bolt tightening torque and valve

1156 Ring a Stainless Steel (SGS13) | 1)y shall have molded body stops and seat relief

1157 157 Screw (F) 4 Stainless Steel 304 | area to prevent over tightening of mating flanges.

o T o ~ Stem shall be of 316,/403 stainless steel, non

Troubleshooting wetted, have engagement over the full length of the

What if fluid still flows when the valve is closed? disc and be locked into valve body by PP stem

retainer. Valves shall have a molded ISO bolt pattern

1. Make sure lever or gear is in a fully closed siop Asngs for sntator ook PUD shsl

position (gear type may require travel Stop  oontopm to ASTM D1784 Cell Classification
adjustment]. _ 12454-A, PP conforming to ASTM D4101 Cell
BiLinse is damaged or wora, Repics liner: Classification PPO210B67272, and PVDF
3. Disc is damaged or abraded. Change disc. conforming to ASTM D 3222 Ceil Classification Type
4, Foreign material is caught between seat and  |l. All PVC PP and PVDF body valves shall be rated
disc. Remove the substance. to 180 psi at 70 degrees F, sizes 1-1,/2" thru 10"
5. Mating flange bolts either over-tightened or and 100 psi for sizes 12" and 14”. Butterfly valves
unevenly tightened. Retighten properly. shall be wafer style, as manufactured by
What if fluid leaks outside between seat and mating  ASahi/America Inc.
fiange? Caution Cv Values
1. Seat damage. Change seat. - =
2. Mating flange balts not tightened with proper  *  Never remove i it oi‘:m i
torque or unevenly tightened. Retighten to the valve from pipeline - 2 ]
appropriate torque. under pressure. Woks ) OO | 60 | 90 |
What if valve does not operate smoothly? Il A""'E‘Ystwea? f; 22::: ;22 ;zzz iggg‘
: s . | protective gloves o232
1. Foreign material is caugh_t between disc and | She Coeles, e e 5?00‘
seat. Remove the material and clean. ko] |
. 14 350 386 3928 6440

2. Lever or gearbox is damaged. Replace. |
3. Mating flange bolts overtightened. Retighten. |

Pressure vs. Temperature (PSI, WATER, NON-SHOCK)* W. (LBS) /Vacuum Service

| BODY | PVC | PP PVDF | |
DISC PP . PP PVDF NOMINAL | | NOMINAL VACUUM
‘ ! ; ' i | sizE |pvc|pe lpoF|| size | SERVICE
NOMNAL g £ o1 F141° F -5 F 141" F 5 F 141" FA76° F211° F| . ' N
: 120° F140° F175° F140° F175° F140° F175° F210° F250° F | ;  MIERCLIRY)
INCHES: mm | mcies mm INCHES MM

| 8 200 150 40 | 20 | 150 85 150 @ 85 | 75 | 60 | 8 200 24 20 28 || 8 200 -29.92
10 250 | 150 40 20 | 150 @ 85 150 8 | 75 60 |10 250 33|27 41| 10 250 -20.92
|12 | 300 | 100 | 30 | 15 | 100 60 | 100 | 60 | 45 | 30 |12 1300 62 53 761 12 300 -23.62
14 350 100 30 7 | 100 45 100 45 30 15 |14 350 67 58 81 || 14 350 -23.62

* For lug style data consult factory

35 Green Street, PO. Box 653, Malden, MA 02148 « Tel: 800-343-3618 « 781-321-5403 » Fax: B00-426-7058 = E-mail: asahi@asahi-america.com
Register at our interactive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com



City of Walla Walla Sudbury Landfill

Area 6 Closure 2010 Information

Section

2. Electrical and Control Equipment

(TO BE PROVIDED BY OTHERS)



City of Walla Walla Sudbury Landfill

Area 6 Closure 2010 Information

Section

3. Security Camera System

(TO BE PROVIDED BY OTHERS)



City of Walla Walla Sudbury Landfill

Area 6 Closure 2010 Information

Section

4. Gas Extraction Wells
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City of Walla Walla Sudbury Landfill

Area 6 Closure 2010 Information

Section

5. Blower Facility
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( PAPE & SONS CONSTRUCTION 9401 - S4th Avenue NW, Suite 1 ™
~ PURCHASE ORDER: 663-2

_ )
C
—~VI— A M—
]‘t - — o . N . - 2
: i f '
H I
b b FAN SfAFT Q
_L { { ]
- _ - J - L - I
{ ¢ 1 i : ; HOUSING
' 0 wmotorf |
] J
| i ‘ ! 1
1 o o
I
i ! | i
4 1 & E | } R
! T
E’ R i = N
I b | !
b i i I" [
I il l, i )
|| || | 1
¢ I: L1 5! é |
[+ il {""i,"' gy iy iy 5
SLIDE< :§ASE u‘“‘“ CNITARY
i BASE MOUNTING HOLES,
L) T
|
u lﬁ 411" DIA. LFTING HOLES — J
T T
- i
e ]. 1 v w
Y vt
DIMENSIONS
ITEM n mm
A 13 3/4 349
C 63 3/8 1610
H 4 3/4 121
Q 378 08
N 21 3/4 552
R 16 1/8 410
T 353/4 808
U 37/8 98
v 11/2 38 h The
w 4 102
BB 2 51 ~ nq INeW York .
KK | _(4)-9116 | - Blower ompany
7660 Quincy Streat, Wilowbrook, IL. 60527
Unitary Base - Position Z
SIZE: 2608A
Date __06-09-09 Certified __ JRW
rox. Weight: 117 Ibs (Includes slide base weight.) Drawing No. D08740-100-4 Rev.
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—-—| M 1518 =K =
— JJ e C —>|
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I G
—++HHEeel= ~ ©)
. DD
o) | O A d l
. | < :
o N~ ]
Cal
—{ R |-¢12 174 -I ,-—1 1/4
F INLET AND OUTLET FLANGES ARE 3/8"
| | THICK MATERIAL.
U
T PRESSURE BLOWERS ARE ROTATABLE IN
+ _ I THE FIELD BY 22 1/2° INCREMENTS.
1 FURNISHED WITH FLANGED INLET AND
Tu OUTLET WHICH FITS ANSI 150 PIPE
i FLANGES.
\_ 4
IA S 200°F (93°C) - ALUMINUM WHEEL
300°F (149°C) - STEEL WHEEL
DIMENSIONS DIMENSIONS
ITEM ) FLANGED OUTLET = ==
A 26 5/8 676 1.D. 6 | 152
B 19 lag3 B.C. 9172 | 241
[ 197/16_|494| 0.D. 11| 279
oD 17 5/8  [448] NO. HOLES 8 -
G 18 174|464 DIA. HOLES 78 | 22
H 205/8_|752 . -
- 1% TOLERANCE: +1/8" (+3mm)
K 5 127
M 5 127 The
T 07 o6 FLANGED INLET [PIMENSIONS n INeW York Blower
U 113/4_|298 o g g‘oms Company
SHAFTDIA. | 11116 | - B.C. 11 3/4 | 208 7660 Quincy Streot, Willowbrook, [L 60521
KEYWAY 38 - 0.D. 13 172 | 343
NO. HOLES 8 - Pressure Blower Al
DAHOLES | Tk |22 SIZE: 23102606 CCW BH
Date: . 050106 = prawnBy: __NYB
= DWG: PB-23t02606-1-CCW-BH-899-F
@




—(C) (15.03)
(211.50) —— e
N - (3.56) = (9.28)
G.ws () sixame3s
| i KEY — 3,38~ (7.72)
. p &5
TS N
e — &
i M‘:r.ei& R T e :lliL MN./
i : ‘ T\ Vimb 22)
_ v Wﬂ.tluhu!ﬂp LT R} / \\ { \
if= It } N \
o | i | U0
i 2.12 /4 w /u,»/ \\\\
i — “m 1 \7/8 ] :Q.M\ \
m - B L is o1-3750 | \ A\
! mfmz'i.!,u,;wt..‘!.‘nw i sabsioves ;J.u_w | 13745 3/4" NPT/
i AR b N | 100 1 L.HOLE
AN S __.! ~ | IO S
. _llimw41l'
TERM. -
N 2FFF —— _ Y
2FF o.44 7 8.50
2f 3.50— i (10,38) ]
| (B)
SE FOOT AGLE L & ¢
DASH FRAME] B 2F 2FF |2FFF | BS QY. MOUNTING | CAST FAN GUARD | STEEL FAN GUARD
725 12137 1 7.00 |5.50 - - 12.75 4 F1 OR F2 18.22 18.74
875 [215T [8.50 | 7.00 - - 13.50 4 F1 OR F2 19.72 20.24
875 1213/5T18.50 |7.00 {5.50 {5.50 |3.50 8 F1 OR F2 19.72 20.24
1000 12137 19.75 [8.25 [5.50 |5.50 |4.12 8 F1 OR F2 20.97 21.49
) 1000 12157 19.75 18.25 |7.00 |7.00 |4.12 8 F1_ OR F2 20.97 21.49
NOTES: ] 13 | REMOVED NOTE “SEE TABLE FOR HOLE QTY.” ROH_11-18-2003 | ML AN IATAE D A S e e | o R
1. CONDUIT BOX CAN BE ROTATED 12 | ~B75'S FOOT HCLE QTYS. ¥ERE SWATCHED CN37323  |ERM 10-01-203 | ML [ofc.| WoeEs ﬁmﬁ%&_%\r:\&r L. Qm.u\?x.u O ke 1121993
IN 90° STEPS. 11_{REWSED TABLE TO CLARTY MOUNTINGS CN37301 | TAT 6-25-2003 | ML [X | #a D5 J L O AR Jiere an vovzcvens
2. COMDUIT BOX CAN BE MOUNTED 10 | CCRRECTEDCONDUIT BOX VEWS 28420 |BLR 1-5-20% 0 {263 [ThE ouILINE SEAE swin
ON OPPOSITE SIDE BY REMOVING 9_| REVISED CONBUIT 80X ___CN2B426 |BLR 1-4-20% 200 | 4.008 210T FR. ~ TEFC rer
BRACKETS AND TURNING FRAME 180", 8_| REVISED DASH TABLE AND FOOT HOLE DM, URB 3-76-159 000! 40008 [T, ar
3. _,_>z‘mm_.>,ﬁm TO BE READ FROM CONDWUIT N, REVSON sraoar ool s7se lrwosn prev
BOX SIDE. OF MOTOR, D e S s o QAT MO WIST DT B V32D DT | nre CAD FILE 5384236 o .ﬁ.l.usla_ﬂ
THS IS AN CLEETROMCALLY CEMAATED DOCUMENT ~ 0O NOT SCALE. THS FRa oSt LD | B 5584236 13

_ 5584236

9/8/2008 #me\ﬁ




The New York Blower Company [Project: Sudbury Landfill
Fan-to-Size Location: Walla Walla, WA.
Fan Selection Data Contact: MHGC
Fan Design
Product; Pressure Blower Arrangement: 1 ]
Size/Model: 2606A Drive type: Belt
Wheel Type: Aluminum
Wheel Material: Aluminum
Wheel Width; 100.0 % Wheel Diameter: 100.0 %
Operating Conditions
Volume Flow Rate: 380 CFM Fan Speed: 3649 rpm
Fan Static Pressure: 50.0 in wg Fan Input Power: 7.78 bhp
Outlet Velocity: 1939 ft/min | VP/SP ratio: 0.0043
Altitude (above mean sea level): 600 it Operating Temperature: 100 Deg F
Operating Inlet Airstream Density: 0.0690 Ib/ft3
Static Efficiency: 38.38% Mechanical Efficiency: 38.55%
Maximum Operating Temperature: 100 Deg F | Maximum Safe Operating Speed: 3800 rpm
Conditions at 70 Deg F and 600 ft
Volume Flow Rate: 380 CFM Fan_Speed: 3649 rpm
Fan Static Pressure: 52.8inwg | Fan Input Power: 8.22 bhp
Density at Altitude (600 ft) : 0.0729 Ib/ft3 | Max. Safe Speed at 70 Degq F: 3800 rpm
Sound Power Level Ratings Levels expressed in dB (power levels reference 10%(-12) watts)
Center Frequency (Hz): 63 125 250 500 | 1000 | 2000 | 4000 | 8000
Octave Bands: 1 2 3 4 5 6 7 8 Overall
Total Fan Power Levels*: 87.3 95. ]1102.2 | 105. | 103.1 | 97.1 93. 82.6 109.
Inlet Power Levels**: 84.3 92. 99.2 102. | 100.1 | 94.1 90. 79.6 106.
Outlet Power L evels**; 84.3 92 99.2 102. | 100.1 | 94.1 90. 79.6 106.

*As comected for point of operation (location on fan curve)

*Unsilenced Inlet and Qutlet power ratings are 3 dB lower than total fan power levels under the assumption that “half’ of the sound power
can be attributed to each opening. Silenced power ratings include this 3 dB reduction as well as the silencer attenuation.

Estimated Sound Pressure Levels Expressed in dB (pressure levels reference 2x107 microbar)

Directivity/Reflection Factor (Q) is 2, hemispherical radiation; Distance is 5 ft.; A-weighting is in use,

The estimated sound pressure level outside the fan due to an open inlet OR outlet is 92.3 dBA at 5.0 feet. The
estimated sound pressure level outside the fan when BOTH inlet and outlet are ducted is 80.4 dBA at 5.0 feet

(Housing Radiated Noise).

Your Representative:

Baxter Air Engineering
12625 NE Woodinville Dr
Wooadinville, WA 98072-8206
Phone: (425) 486-6666

Fax: (425) 486-8260

E-Mail: jay@baxair.com

Version: 1,78.00-R (October 2007)

The New York Blower Company cerfifies that the
Pressure Blower fan is licensed to bear the AMCA Air
Performance Seal. The ratings shown are based on
tests and procedures performed in accordance with
AMCA Publication 211 and comply with the
requirements of the AMCA Certified Ratings program,

AMCA Licensed for Air Performance without
Appurtenances (Accesscries). Power (bhp) excludes
drives.

Performance certified is for installation type: B - free
inlet, ducted outlet.

Printed: 08/24/2010 POF. Calc Mode: 1
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Unaflex Superflex Style 1000

P N

ISO 9001:2008 CERTIFIED

Call Toll Free: 1.800.327.1286 t
E-mail: sales@unaflex.com @

Rubber Expansion Joints and Flexible Connectors

Home

Style 150

Style 189

Style 200 (XL)
Style 800

Style 800 & 802
Style 1000 & 1100
1000 & 1100 Data
Super-Flex 1200
Dura-Perm
Radi-Flex Elbow
Styles 3150 & 3250

Styles 2150 & 2250

Superflex Style 1000 and 1100
Superflex Style 1000 Expansion Joint

The Superflex 1000 provides double arch movements utilizing a single low
profile wide arch. Manufactured utilizing tire
industry technology the style 1000has been LA
designed to provide greater strength and pressure
capabilities. The construction combines woven
polyester fabric and reinforced with wire to create
a product with superior performance
characteristics.

The wide self-flushing arch provides more
movement than a traditional spool type joint.
When built with a filled arch for smooth bore
service, (such as slurry applications) the
mavements are one half of the single open arch
spool type joints. The double reinforced
construction gives longer life expectancy and is also available in a full range of
elastomers to enable multi-purpose applications.

The primary difference between the Style 1000 and Style 1100 is in the
manufacturing process.

The 1000 is hand-wrapped to allow for design variations including offsets, non-
standard face to face dimensions, multi-arch configurations and special flanges
or drillings while still offering wide arch movement.

flThe Style 1000 is available in these Elastomers and Constructions:

|

|

i « Clorobutyl | - Neoprene | « Multi-Arch

|« EPDM |« Nitrile |« Offset

|« Gum | « SBR |+ Special ends

i » Hypalon = Silicone 5 < Alternative drilling
i | - Viton® [

Flourel® |

| . .

||Optional liners and covers are available

http://www.rubber-expansion-joints.com/superflex_1000.htmI[8/23/2010 10:16:14 PM]




Unaflex Superflex Style 1000

Superflex Style 1100 Expansion Joint

Unaflex's® 1100 series has been designed to compete with the imports in
terms of cost, and out perform the imports
with a product that's made in America. The
movements and benefits match the Style
1000 (above), if you don't need the
customization options of the Style 1000.....the
Style 1100 is a value packed expansion joint,

The cover has been formulated with an ozone
and temperature resistant compound which
prevents the Style 1100 from cracking unlike
the imports. This new manufacturing
technology has provided a product that has
excellent performance at competitive price.

Due to the molded construction all face to face dimensions are standard.
Engineered to withstand full vacuum and high pressure, (see next page). The
Style 1100 is an excellent performer with a super price. Specify Superflex!

This drawing shows the 1100 Style construction. A wide self flushing arch
allows greater movement and flexibility. Available in sizes from 2" to 36". See
next page for dimensions and movement details. Optional liners and covers are
available.

w This drawing shows the 1100 Style construction. A wide
= | = self flushing arch allows greater movement and flexibility.

¢ Available in sizes from 2" to 36". See next page for

| dimensions and movement details. Optional liners and

covers are available.

Dimensions for Superflex
Style 1000 and 1100 Expansion Joints

We do not use marginal constructions which reduce safety factors and cause
pressure reductions with slight operating pressure increases. All SUPERFLEX
Expansion Joints have a minimum 4 to 1 safety factor at rated operating
temperatures and pressures.
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Superflex 1000 and 1100 Data

ISO 9001:2008 CERTIFIED Call Toll Free: 1.800.327.1286 (-
E-mail: sales@unaflex.com @ﬁ

Rubber Expansion Joints and Flexible Connectors

Superflex Style 1000 and 1100 Data
Home
Size in inches
Style 150 :
ty A-Flange Thickness
Stvle 189 B-Body Thickness
y C-Internal Arch Height
Style 200 (XL D-Arch Width
vie 200 (XL) E-Arch Thickness
Style 600 Note: Maximum diameter for Style 1100 is 36"
Style 800 & 802
Joint Style |Style
- |Face- Bolt |No of|Bolt]_. .
Size Flange | ~: Ring 1000 | 1100 | Axial {Axial|{Trav.|Joint}Ret. .
. ’ to- Circle| Bolt |Hole A |BJ|C|D] E Ctrl.Units
Style 1000 & 1100 LD. | eace | OD- ['bia. [Hotes | Dis. | B- Max. | Max |Comp. | Ext. {Defl.| Wt. [Rgs.
- (in.) P.S.L|P.S.L
1000 & 1100 Data
1- 1- 1-
12| 6 |3-122-3:8] 4 [os 12 |78 | 1 3/8 | 225 | 225 | 1-304 | 3ra [ 3s | 1 6
Super-Flex 1200 1/4 3/4 112
%- 1-
34| 6 |3-78 |2-34| 4 |ene 12 |78 ] 1 a8 | 225 | 225 | 1-3/4 | 34 | 314 |1-112] 2 6
Dura-Perm 5/8 314
1| 6 |avalsus| 4 |ss| " lons]zs|1]"] 3 | 225 25 |13 |z [ | 2 | Z
: Flavy E - - - 8
Radi-Flex Elbow 718 34 14
Stvies 3150 & 3250 1-14] & |a-sm [3-12| 4 |5 2 lore |7 || 716 | 225 | 225 134 | o | o |212] Z 6
tyles : ) ) ’ 118 118|314 12
2 1-]1-
Styles 2150 & 2250 112 6 | 5 |3-78) 4 |58 o6 | 7/8 716 | 225 | 225 [ 1-3i4 | 34 | s | 3 | 3 6
3/8 1/8]314
3- 29-[1-|1-
2| s 6 |a-a4] 4 |3 a/16 12 | 225|225 | 134 {3a [ 34| 4 | 4 7
18 32 |1/afara
4- 29-[1-]1- 5-
2-1/2| & 7 |5-12] 4 |anm 9/16 12 | 225 | 225 | 1-3/4 | 3/4 | 314 |4-12 7
18 32 [14ar4 112
4- 29-[1-]1-
3l s |7u2] 6 | 4 |3 5/8 172 | 225 | 225 | 1-3/4 | 3i4 | 314 |5-12] 6 7
5/8 32 |1afaia ;
5- 1-|1- 75
4| s g |7-12| 8 |am a4 | 78 12 | 225 | 225 | 1-at4 | 314 | 34 | 8 8
78 1/4{3/4 12
6- 1-f1-
516 | 10 jsu2| 8 |78 ai4 | 78 12 | 225 | 225 | 1-34 | a4 | a4 | o | & 8
7/8 1/4{314
7- 1-]1-
ey —> |@ | & | @ |=ml @ lam a4 | 1 12 | 225|225 | 134 fam| 1 |11 ] s 9
78 1/4)3/4
' 1- o- 1-|1-
> 8 | 6 |13-12 g |ws 78 | 1 5/8 | 225 | 225 [ 1-3 a3 | 1 |15 J12] 12
304 /8 172{3/4

http://www.rubber-expansion-joints.com/superflex100_datachart.htmi[8/23/2010 10:15:32 PM]



Specifications
Sizes: Lever: 1-1/2" - 8"
Gear: 8" - 14"
Models: Wafer Style
Operators: Lever and Gear
Bodies: PVC, PP and PVDF

Discs: PVC, PP and PVDF

Seats: EPDM, FKM, and Nitrile

Seals: Same as seating matenial

Stems: 408 and 316 stainless steel,
Titanium, Hastelloy C*

Trademark of Cabot Corporation

Type tterfly Valve
Standard Features (Sizes 1-1/2" - 14") paris List (Lever: Sizes 1-1/2"-8")

* Standard model (1-1/2" - 14") has PVC Body and PP ] PAHTS ]
Disc for superior chemical resistance and elevated NO. DESCRIPTION PCS. MATERIAL
temperature capabilities 1 Bady 1 PVC, PP, PVDF
* 318/408 stainless steel shaft has full engagement over 2 Disc 1 PVC, PP, PVDF
the entire length of the disc and is a nonwetted part. 3 | Seat 1 EPDM, FKM, NBR
* Only solid and abrasion-resistant plastic disc and 6 O-Ring (C) 1 EPDM, FKM, NBR
elastomeric liner are wetted parts, 7 Stem 1 Stainless Steel 316
* 180 bolt circle on top flange-no bady or stem 8  Stem Retainer 1 PP
maodifications required for accessories. 16 Handle | 1 PP
*  Stem retainer-PP retainer to prevent stem remaval. iba | Matd InsettinHangte| 9 Stainless Stasl 316L
. . . 17 Handle Lever 1 PPG
+ Seat over nghtienmg protection-Malded body staps and g | Pin 1 PPG
seat stress relief area. 19 | Sping B 304
* Spherical disc design offers increased Dv, ultimate sealing o0 Washer (A) il = Stainless Steel 304
And High cycleire. 21 | Bolt (B) 1 Stainless Steel 304
Options 22 Locking Plate 1 PPG
« Pneumatically and electrically actuated with accessories 23 Screw (B) d Stainless Steel 304
* Alternate discs: 24 Cap (A) 1 PP
) PVC : 172" - 14" 156 Liner Stabilization Ring 2  Stainless Steel (SCS13)
() PVOF: 1-1/2" - 14" 157 Screw (F) 4 Stainless Steel 304

* Plasgear™ gear operators far 1-1,/2"- 8"

* Lug style [stainless steel 304 or 316) for blocking and
end-of-line applications

* Stems in 316 stainless steel, titanium, Hastelloy C®.

* 2"sguare nut on stem [1-1/2" - B” only)

« 2" square nut on gear operator [All sizes)

* Stem extensions [Single stem and two-piece stem)

*  Locking devices (Gear Type - Standard on Lever)
« Chain operators
*  Manual limit switch - Asahi P-Series

*+ Tandem arrangements [Patented by A/A, Inc.)

ASAHI/AMERICA

Rewv, E09-08



Type 57 - Gear Operated  Butterfly Valves

oDs3

Dimensions (Sizes 1-1/2" - 14") NOTE: GEAR OPERATED VALVE IS STANDARD 8" — 14"
SIZES 1-1/2" - 6" ARE OPTIONS.)

NOMINAL ANSI CLASS Gear

SIZE 150 Box

Wheel Model
h | D D1 B2 D) L  H | H Hz W 3 M M o

062 591 283 480 630 154 512 295 374 354 827 657 252 95
075 650 323 480 630 1.65 551 325 413 354 8.66 657 252 95
0.75 7.28 378 480 630 1.81 591 3.64 453 3.54 9.06 657 252 95
075 831 417 480 630 181 650 415 512 354 965 657 252 95
075 9.37 531 480 630 220 7.09 469 571 3.54 1024 657 2.52 9.5 241
1088 10.39 6.69 480 630 260 7.68 520 630 354 1083 657 252 95

150 591 950 8 088 11.22 7.52 4.80 630 280 827 561 6.89 354 11.42 657 252 95

200 7.68 11.75 8 0.88 13.39 9.53 4.80 6.30 3.43 049 669 8.1 354 12.64 6.57 252 95
10 250 9.84 1425 12 1.00 1657 11.89 4.80 630 433 10.87 831 049 3.62 14.02 657 252 95
12 300 11.93 17.00 12 1.00 19.21 1417 7.40 11.81 508 13.39 9.61 1173 425 1929 053 8.90 95
14 350 13.82 18.75 12 1.12 21.22 1547 7.40 11.81 508 14.45 10.63 12.80 4.25 2035 9.53 3.90 9.5

INGHES — mim d e

11/2 40 1.77 3.88
2 50 220 475
212 65 272 550
3 80 3.03 6.00
4 100 4.02 750
5 125 508 850
> _
8

[ B R T - R N

243

ASAHI/AMERICA

Rev. E 05-08



Parts List (Gear: Sizes 1-1/2" - 14"
J PARTS
NO. DESCRIPTION PCS. MATERIAL
1 Body 1 PVC, PP, PVDF
5 Disc 1 PVC, PP, PVDF
3 Seat 1 EFDM, FKM, NBR
6 O-Ring (C) 1 EPDM, FKM, NBR
7 Stem 1 Stainless Steel 316, 403
. g  Stem Retainer 1 PP
‘ 25 Gear Box 1 Plasgear™
28 Bolt (C) 4 Stainless Steel 304
156 | Liner S;?fg'za""” 2 Stainless Steel (SCS13)
157 Screw() 4 Stainless Steel 304
Troubleshooting

What if fluid still flows when the valve is closed?

1. Make sure lever or gear is in a fully closed
position [gear type may require travel stop
adjustment].

2. Liner is damaged or worn. Replace liner

3. Disc is damaged ar abraded. Change disc.

4. Foreign material is caught between seat and
disc. Remove the substance.

9. Mating flange bolts either over-tightened or
unevenly tightened. Retighten properly.

What if fluid leaks outside between seat and mating
flange?

1. Seat damage. Change seat.

2. Mating flange bolts not tightened with proper
torque ar unevenly tightened. Retighten to the
appropriate torque.

What if valve does not operate smoothly?

1. Foreign material is caught between disc and
seat. Remove the material and clean.

2. Lever or gearbox is damaged. Replace.

3. Mating flange bolts over-tightened. Retighten.

7 — Gear Operated

T e

__ Butterfly
Sample Specification
Al solid thermoplastic butterfly valves sizes 11/2"
thru 14" shall be of the TYPE 57 lined body design
and bubble-tight seal {meeting or exceeding Class VI
as defined by American National Standard Institute)
with only the liner and disc as wetted parts. The
lever handle [sizes 1-1,/2" thru 8") shall have a
molded provision for a padlock. Gear operators
shall be worm gear design, self locking Plasgear, ™
The spherical disc design for higher Cv values shall
be of solid, abrasion-resistant plastic. Liner shall be
molded and formed around the body, functioning as
gasket seals with convex ring design on each side of
the valve for lower bolt tightening torque and valve
body shall have molded body stops and seat relief
area to prevent over tightening of mating flanges.
Stem shall be of 316,/403 stainless steel, non
wetted, have engagement over the full length of the
disc and be locked into valve body by PP stem
retainer. Valves shall have a molded ISO bolt pattern
on top flange for actuator mount. PVC shall
conform to ASTM D1784 Cell Classification
12454-A, PP conforming to ASTM D4101 Cell
Classification PPO210B67272, and PVDF
conforming to ASTM D 3222 Cell Classification Type
Il. Al PVC PP and PVDF body valves shall be rated
to 150 psi at 70 degrees F, sizes 1-1/2" thru 10"
and 100 psi for sizes 12" and 14”. Butterfly valves
shall be wafer style, as manufactured by
Asahi/America Inc.

Caution Cv Values
*  Never remove NOMINAL Cv
valve from pipeline SIZE (ot various cpening dogrees
under pressure. mowes mm - 30° 600 90°
. A[ways wear 8 200 150 1525 2500
protective gloves 10 250 232 2355 3860
and goggles. 12 300 342 3477 5700
14 350 386 3928 6440 |

Pressure vs. Temperature (PSI, WATER, NON-SHOCK)" Wt. (LBS) /Vacuum Service

| BODY PVC PP PVDF
i DISC PP PP PVDF NOMINAL NOMINAL VACUUM
[ SIZE P PP PVOF|| SizE  SERVICE
NOMIES 30T F 121" F14T° F 5" F 141° F -5° F 141° F176° F211° F hchEs oF
: 120° F140° F175° F140° F175 F140° F175 F210° F250° F )
INCHES INCHES MM | | mu‘s_ mm |
8 200 150 40 20 150 85 150 85 75 60 8 200 24 20 28 B 200 -29.92
10 250 150 40 20 150 85 150 85 75 60 10 250 33 27 41 10 250 -29.92
[ 2 300 100 30 15 100 60 100 60 45 30 (12 300 62 53 76 || 12 300 -2362
14 350 100 30 7 100 45 100 45 30 15 |14 350 67 58 81 || 14 350 -23.62

* For lug style data consult factory

35 Green Street, P.O. Box 653, Malden, MA 02148  Tel: 800-343-3618 » 781-321-5408 = Fax: 800-426-7058 = E-mail: asahi@asahi-america.com
Register at our interactive web site for on line ordering, product availability, order tracking, and many useful features: www.asahi-america.com




‘ mgs THE NEW YORK BLOWER COMPANY | |NSTALLATION
. §.8 §. 7660 Quincy Street :
&Ll Willowbrook, IL 60527-5530 MAINTENANCE IM-140
Visit us on the Web: http://www.nyb.com OPERATING i

Phone: (800) 208-7918 Email: nyb@nyb.com | INSTRUCTIONS

PRESSURE BLOWERS ,

TYPE HP PRESSURE BLOWERS
SOUND

& WARNING

THIS FAN HAS MOVING PARTS THAT CAN CAUSE
SERICUS BODILY INJURY. BEFORE OPERATING
OR STARTING MAINTENANCE READ THE
INSTALLATION AND MAINTENANCE

TIONS AND THE AMCA SAFETY
PRACTICES MANUAL PROVIDED WITH THIS FAN.

 DURING ‘OPERATION
1. KEEP BODY, HANDS, AND FOREIGN OBJECTS
AWAY FROM THE INLET, THE OUTLET, AND THE
.OTHER MOVING PARTS OF THE FAN SUCH AS
 SHAFTS, BELTS, AND PULLEYS.

2. DO NOT OPERATE AT EXCESSIVE SPEEDS OR
TEMPERATURES. . '

BEFORE STARTING MAINTENANCE WORK:

".LOCK-POWER SUPPLY IN GFF POSITION AND
IMMOBILIZE FAN WHEEL. "

88-0250

A WORD ABOUT SAFETY
The above WARNING decal appears on all nyb fans. Air moving
equipment involves electrical wiring, moving parts, sound, and air
velocity or pressure which can create safety hazards if the
equipment is not properly installed, operated and maintained. To
minimize this danger, follow these instructions as well as the
additional instructions and warnings on the equipment itself,

All installers, operators and maintenance perso'_rine?,‘é_;hould study
AMCA Publication 410, "Recommended Safety “Practices for Air
Moving Devices", which is included as part of every shipment.
Additional copies can be obtained by writing to New York Blower
Company, 7660 Quincy St., Willowbrook, IL 60527, & .~

ELECTRICAL DISCONNECTS " .

Every motor driven fan should have an independent disconnect
switch to isolate the unit from the electrical supply. 1t should be
near the fan and must be capable of being locked by maiQteriance
personnel while servicing the unit, in accordance with 6SHA
procedures. ya ‘

MOVING PARTS

All moving parts must have guards to protect personnel. Safety
requirements vary, so the number and type of guards needed to
meet company, local and OSHA standards must be determined and
specified by the user. Never start a fan without having all safety'
guards installed. Check regularly for damaged or misfsgng guards
and do not operate any fan with guards removed. Fans can also
become dangerous because of potentiat “windmiiling”, éven though
all electrical power is disconnected. Always block the rotating
assembly before working on any moving parts.

Some fans can generate sound that could be hazardous to
exposed personnel. It is the responsibility of the system
designer and user to determine sound levels of the system, the
degree of personnel exposure, and to comply with applicable
safety requirements to protect personnel from excessive noise.
Consult nyb for fan sound power level ratings. .

AIR PRESSURE AND SUCTION

In addition to the normal dangers of rotating machinery, fans
present another hazard from the suction created at the fan inlet.
‘This suction can draw materials into the fan where they become
high velocity projectiles at the outlet. It can also be extremely
dangerous to persons in close proximity to the inlet, as the
forces involved can overcome the strength of most individuals.
Inlets and outlets that are not ducted should be screened to
prevent entry and discharge of solid objects.

ACCESS DOORS
Y K

¥ A DANGER

DO NOT OPEN UNTIL THE POWER
SUPPLY HAS BEEN LOCKED OFF
AND THE SHAFT HAS STOPPED
ROTATING. Y
FAILURE TO DO THIS CAN RESGLT
IN SERIOUS BODILY INJURY. 55800 -

The above DANGER decal is placed on all nyﬁ cleanout doors.
These doors, as well as access doors to the duct system,
should never be opened while the fan is in operation. Serious
injury could result from the effects of air pressure or suction.

Bolted doors must have the door nuts or fasteners securely
tightened to prevent accidental or unauthorized opening.

RECEIVING AND INSPECTION \

The fan and accessories should be inspected on receipt for any
shipping damage. Turn the wheel by hand to see that it rotates
freely and does not bind. If dampers or shutters are provided,
check these accessories for free operation of all moving parts.

F.O.B. factory shipping terms require that the receiver be

responsible for inspecting the equipment upon arrival. Note
damage or shortages on the Bill of Lading and file any claims for
damage or loss in transit. nyb will assist the customer as much
as possible; however, claims must be originated at the point of
delivery.



3. Belts tend to stretch somewhat after installation. Recheck
tension after several days of operation. Check sheave
alignment as well as setscrew and/or bushing boit tightness.

COUPLING

Coupling alignment should be checked after installation and prior
to start up. Alignment is set at the factory, but shipping, handling,
and installation can cause misalignment. Also check for proper
coupling lubrication. For details on lubrication and for alignment
tolerances on the particular coupling supplied, see the
manufacturer's installation and maintenance supplement in the
shipping envelope.

Installation

Most nyb fans are shipped with the coupling installed. In cases

;/vll]ere the drive is assembled after shipping, install the coupling as
ollows:

1. Remove all foreign material from fan and motor shafts and
coat with machine oil for easy mounting of coupling halves.

2. Mount the coupling halves on each shaft, setting the gap
between the faces specified by the manufacturer. Avoid using
force. If mounting difficulty is encountered, lightly polish the
shaft with emery cloth until the halves slide on freely.

Alignment

1. Align the coupling to within the manufacturer's limits for
parallel and angular misalignment (see Figure 2). A dial
indicator or laser can also be used for alignment where
greater precision is desired. Adjustments should be made by
moving the motor to change shaft angle, and by the use of foot
shims to change motor shaft height. Do not move the fan
shaft or bearing.

2. When correctly aligned, install the flexible element and tighten
all fasteners in the coupling and motor base. Lubricate the
coupling if necessary.

3. Recheck alignment and gap after a short period of operation,
and recheck the tightness of all fasteners in the coupling
assembly.

USE FEELER
GAGE TO
MEASURE OFFSET

STRAIGHT EDGE
(PARALLEL ALIGNMENT)

COUPLING

—
(

SHAFY

STEEL WEDGE
(ANGULAR ALIGNMENT)

Figure 2

START-UP

Safe operation and maintenance includes the selection and use
of appropriate safety accessories for the specific installation.
This is the responsibility of the system designer and requires
consideration of equipment location and accessibility as well as
adjacent components. All safety accessories must be installed
properly prior to start-up,

Safe operating speed is a function of system temperature and
wheel design. Do not under any circumstances exceed the
maximum safe fan speed published in the nyb engineering
supplement, which is available from your nyb field sales repre-
sentative.

4 CAUTION

BEFORE INITIAL OPERATION:

1. TIGHTEN ALL SET SCREWS
IN FAN WHEEL

2. TIGHTEN ALL SET SCREWS
IN BEARINGS.

3. REPEAT AFTER 8 HOURS
OF OPERATION.

4. REPEAT AGAIN AFTER
TWO WEEKS OPERATION.

88-027

Procedure

1. If the drive componen‘ts are not supplied by nyb, verify with
the manufacturer that the starting torque is adequate for
the speed and inertia of the fan.

2. Inspect the installation prior {o starting the fan. Check for
any loose items or debris that could be drawn into the fan
or dislodged by the fan discharge. Check the interior of the
fan as well. Turn the wheel by hand to check for binding.

3. Check drive installation and belt tension.

4. Check the tightness of all setscrews, nuts and bolts. When
furnished, tighten hub setscrews with the wheel oriented so
that the setscrew is positioned undemeath the shaft.

5. Install all remaining safety devices and guards. Verify that
the supply voltage is correct and wire the motor. “Bump”
the starter to check for proper wheel rotation.

6. Use exireme caution when testing the fan with ducting dis-
connected. Apply power and check for unusual sounds or
excessive vibration. If either exists, see the section on
Common Fan Problems. To avoid motor overload, do not
run the fan for more than a few seconds if ductwork is not
fully installed. On larger fans, normal operating speed may
not be obtained without motor overload unless ductwork is
attached. Check for correct fan speed and complete instal-
lation. Ductwork and guards must be fully installed for safety.

7. Setscrews should be rechecked after a few minutes, eight
hours and two weeks of operation (see Tables 1 & 2 for
correct tightening torques).

NOTE: Shut the fan down immediately if there is any

sudden increase in fan vibration.
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Lubrication

Use the table for relubrication scheduling according to operating
speed and shaft diameter. Bearings should be lubricated with a
premium quality lithium-based grease conforming to NLGI Grade
2. Examples are:
Mobil -
Texaco -

Mobilgrease XHP
Premium RB

Chevron - Amolith #2
Shell - Alvania #2

These greases are for bearing surface temperatures of 40°F. to
180°F. For surface temperatures of 181°F. to 230°F. use Mobilith
SHC220.

Do not use “high temperature” greases, as many are not for-
mulated to be compatible with fan bearings.

Add grease to the bearing while running the fan or rotating the
shaft by hand. Be sure all guards are in place if lubrication is
performed while the fan is operating. Add just enough grease to
Ccause a slight purging at the seals. Except on split pillowblocks.
Completely filled bearings will run hotter until a sufficient amount
of grease is purged out of the seals.

Split pillowblock bearings (Link-Belt P-LB6800 & P41B6900, SKF
SAF 22500, Dodge SAF-XT) should be cleaned and repacked at
approximately every eighth lubrication interval. This requires
removal of the bearing cap. Clean out old grease and repack the
bearing with fresh grease. Pack the bearing fully and fill the housing
reservoir to the bottom of the shaft on both sides of the bearing.
Replace the bearing cap, being careful not to mix caps as they are
not interchangeable from one bearing to another. Do not over
lubricate.

BEARING LUBRICATION INTERVAL [months]

RPM 1- | 501- 11001-|1501- | 2001- | 2501- | 3001- 3501-
Shaft | 500 | 1000 | 1500 | 2000 | 2500 | 3000 3500 | 4000
16 6 56 4~ 4-6°B5 2 2-
1716 6 4|4 2, 2|1 1 1
6 4-6 4 2-4R-4 R 1-
1 11116
8 4 2 1 1 1 1-2 1-2
2 3/16 6 4-6 4 2-4 2 -
271186 [ 46 4 | 2-4 2 -
2 15116 4-6 46 24 2 1-2 -

Ball Bearings & Split
Split Pillowblock
Spherical Roler Bearings

NOTE:

Non-Split Pillowblock
Spherical Roller Bearings

(=

1. These are general recommendations only; specific
manufacturer’s recommendations may vary slightly.
2. Assumes clean environment, -20°F. to 120°F.
a. Consult The New York Blower Company for
operation below -20°F. amblent.
b. Ambient temperatures greater than 120°F. will
shorten bearing life.
c. Under extremely dirty conditions, lubricate more
frequently.
3. Assumes horizontal mounting configuration. For verti-
cally mounted applications, lubricate twice as frequently.

COMMON FAN PROBLEMS

Excessive Vibration

A common complaint regarding industrial fans is “excessive

vibration™. nyb is careful o ensure that each unit is precisely

balanced prior to shipment; however, there are many other causes

of vibration including:

1. Loose mounting bolts, setscrews, bearings or couplings.
Misalignment or excessive wear of couplings or bearings.

3.  Misaligned or unbalanced motor.

4.  Bent shaft due to mishandling or material impact.

5. Accumulation of foreign material on the wheel.

6. Excessive wear or erosion of the wheel.

7 Excessive system pressure or restriction of airflow due to
closed dampers.

8. Inadequate structural support, mounting procedures or
materials.

9. Externally transmitted vibration.

Inadequate Performance

1. Incorrect testing procedures or calculations.

2. Fan running too slowly.

3. Fan wheel rotating in wrong direction or installed back-wards

on shatft.

Wheel not properiy centered relative to inlet cone.

Damaged or incorrectly installed cut off sheet or diverter.

Poor system design, closed dampers, air leaks, clogged

filters, or coils.

7. Obstructions or sharp elbows near inlets.

8.  Sharp deflection of airstream at fan outlet.

Excessive Noise

1. Fan operating near “stall” due to incorrect system design or

installation.

Vibration originating elsewhere in the system.

System resonance or pulsation.

Improper location orientation of fan intake and discharge

Inadequate or faulty design of supporting structures.,

Nearby sound reflecting surfaces.

Loose accessories or components.

Loose drive belts.

Wom bearings.

o os

CONOORLN

Premature Component Failure

1. Prolonged or major vibration.

2. Inadequate or improper maintenance.

3. Abrasive or corrgsive elements in the airstream or sur-
rounding environment.

4. Misalignment or physical damage to rotating components

or bearings.

Bearing failure from incorrect or contaminated lubricant or

grounding through the bearings while arc welding.

Excessive fan speed.

Extreme ambient or airstream temperatures.

Improper belt tension.

Improper tightening of wheel setscrews.

REPLACEMENT PARTS
It is recommended that only factory-supplied replacement parts
be used. nyb fan parts are built to be fully compatible with the
original fan, using specific alloys and tolerances. These parts
carry a standard nyb warranty.
When ordering replacement parts, specify the part name, nyb
shop and control number, fan size, type, rotation (viewed from
drive end), arrangement and bearing size or bore. Most of this
information is on the metal nameplate attached to the fan base.
For assistance in selecting replacement parts, contact your local
nyb representative or visit: http://www.nyb.com.

Example: Part required: Wheel/shaft assembly
Shop/control number: B-10106-100

Fan description: Size 2206A10 Pressure Blower Rotation:
Clockwise

Arrangement: 4

Suggested replacement parts include:

o

o No

Wheel Component parts: Damper
Shaft, Motor
Bearings* Coupling*
Shaft Seal* Sheaves*
V-Belts*

1 For Arrangement 1/8 fan only.
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FOREWORD

i.  This publication has been prepared by the Air Movement Division
of the Air Movement and Control Assaciation International, Inc. (AMCA
International). The information contained in this publication has been
derived from many sources. The suggestions made necessarily
should be general in their meaning and cannot be applied literally to
all specific situations or conditions.

ii. The safe installation and operation of fans is the responsibil-
ity of the system designer, installer, maintainer, and user.

From the initial system design through the life of the equipment, safety
should be a foremost consideration. Some areas which require some
special attention include system design, layout and construction, fan
performance specification, foundation and installation details, storage
procedures, start-up and commissioning procedures, operation, main-
tenance, and repair. Specific safety requirements are mandated by
federal, state, and local codes. Recommended Safety Practices for
Users and Installers of Industrial and Commercial Fans is published by
AMCA International for assistance. System designers, installers, main-
tainers, and users should consult and properly comply with all appli-
cable codes and guidelines.

iii. The safety recommendations contained herein are intended to
assist designers, installers, maintainers, or other users of air moving
devices in the safe operation and use of the devices mentioned. These
recommendations do not represent the only methods, procedures, or
devices appropriate for the situations discussed. Caution should be
used at all times when working in or around moving parts.

Iv. AMCA International disclaims any and all warranties, expressed or
implied, regarding the products sold by the manufacturer with which
this booklet has been provided. Further, AMCA intemational recom-
mends that competent personnel be consulted in deciding what is the
preferred or recommended safety pracedure in a particular instance
where the guidelines contained in this baoklet are unclear or in any
way incomplete.

v. AMCA internaticnal has offered the information within this booklet
to assist in the safe operation, maintenance, and use of the products
sold by members of AMCA International. In so doing, AMCA
International does not assume any legal duties of the designer or
manufacturer to instruct or warn about their product. AMCA
International expressly disclaims liability for any injury or damage aris-
ing out of the operation or use of the product or the guidelines
contained herein.

vi. These recommended safety practices were adopted by the AMCA
International membership on April 28, 1996,

=

Power Roof
Ventitator

Wall Exhauster  Propelfer Fan Axial Fan

1. Introduction

1.1 Fans and other air moving
devices are made in a wide vari-
ety of types, sizes, and arrange-
ments. This guide addresses the
proper use and installation of
industrial and commercial fans. It
is not intended to address resi-
dential and consumer fans.

Centrifugal Fan Upblast Roof

Exhauster

1.2 Various "size" factors are important when assessing potential for
injury; some factors include: diameter of impeller (wheel, rotor, propeller),
rotational inertia, voltage, and current.

1.3 This guide is intended to assist in the safe installation of air moving
equipment and to warn operating and maintenance personnel of the
commonly recognized hazards associated with this equipment,

1.4  Handling and installation should always be performed only by
experienced and trained personnel who are aware of the hazards
associated with rotating equipment. Failure to comply with these
practices may result in death or serious bodily injury. In addition to
following the manufacturer’s installation instructions, care should be taken
to ensure compliance with specific safety requirements mandated by
federal, state, and local codes. Industry safety standards and practices
published by AMCA International and by other recognized agencies and
associations should be consulted and followed where applicable.

2. Personnel Safety Accessories
2.1 General

Protective devices are incorporated as standard construction on some
types of fans but on many fans, these devices are offered as optional
accessories. This is done because the need for the devices and the
design required will frequenily depend upon the type of system, fan loca-
tion, and operating procedures being employed. Proper protective safety
devices; company safety standards; specific safety requirements
mandated by federal, state, and local codes; and industry safety stan-
dards and practices published by AMCA International and by other recog-
nized agencies and associations should be determined by the user, who
should specify and obtain the appropriate devices from the fan manufac-
turer or others, and should not allow operation of the equipment without
them. Examples of available devices include the following:

2.2 Fan Guards

2.21 Al fans have moving parts which require guarding in the same
way as other moving machinery. Fans located less than seven (7) fest
above the floor require special consideration, Specific safety requirements
should comply with mandated federal, state, and local codes; and indus-
try safety standards and practices published by AMCA Intemational and

© 2009, Air Movement and Control Association, International



by other recognized agencies and associations should be followed.,

222 Roof-mounted fans and other fans which are not generally acces-
sible may not require safety guards which might otherwise be appropriate.
Waere accessibility to these fans is occasional or infrequent, the expense
of permanent guarding may be reduced through the use of lockout

swilches and suitable warnings. In such cases, maintenance personnel
(m should engage the lockout switch before undertaking any maintenance or
repairs. As is the case with other machinery involving moving parts,
common sense and caution will preserve personal safety.

Industrial Type Guard  Maximum Safety =
for Propefler Fan Guard for Propeller Fan

Screen on Roof
Ventilator

2.3 Inlet and Outlet Guards

Axial and centrifugal fans are often connected directly to ductwork which
will prevent contact with the internal moving parts; when an exposed inlet
or outlet represents a hazard, a suitable guard should be installed.

Centrifugal Fan Inlet or Outlet Guard Guard for Axial Fan
Protected by on Centrifugal Fan with Non-Ducted
Ductwork Infet or Qutlet

'2.4 Drive Guards

24.1  Fans may be driven directly from the moter shaft or through a belt
" frive. Where the bearing assembly, rotating shaft, sheaves, or belts are
exposed, a suitable guard may need to be provided. Some example
guards are shown below,

Drive Coupling Heat Slinger Guard (shaft
Guard and bearing guard omit- Guard
ted for clarity)

242 Drive guards may be required for tubular
centrifugal or axial fans to cover the exposed drive
sheave and belts outside the fan housing.

243 A typical centrifugal fan drive guard may
vary with the arrangement. Safety guards should
be used when drive systems are accessible to
personnel. In restricted areas, omission of the back
cover may be acceptable.

Drive Guard -
Axial Fan

24.4 Dampers and their linkage may operate
suddenly without warning at high speeds. Dampers
and their linkage contain pinch points which should
be identified and guarded.

3. Hidden Dangers
3.1 General

(e@‘w addition to the obvious hazards associated with the moving parts of

Aating machinery, fans present additional potential hazards that are not

1 obvious and should be considered by the system designer and user for
Sat2 operation,

Drive Guard -
Centrifugal Fan

3.2 Suction and Pressure

3.21 Fans operate by creating suction and air
pressure which can be hazardous. Solid objects can
be drawn into a fan's inlet and then become danger-
ous projectiles when they are exhausted through the
fan's outlet. Solid objects can also cause fan fail-
ure or impeller failure due to imbalance or
damage to the impeller blades, Personnel in close
proximity to a fan inlet can be overcome by the
suction, and drawn into the fan.

Special Purpose
Intake Screen

3.2.2 Wheneverthereis a possibility that solid objects can be drawn into
a remote intake, the intake should be guarded at all times. Before a guard
is removed, the fan should be disconnected and the power supply locked
out.

3.2.3 Where fans are Iinstalled Over an occupied area, safety guards
should be provided to prevent dropped objects from entering this area
during installation and maintenance.

3.24 Access doors to a fan or duct system should never be opened
while the fan is operating or coasting to a stop. On the downstream {or
pressure) side of the system, releasing the door with the system in oper-
ation may result in an explosive opening. On the upstream (or suction)
side, the inflow may be sufficient to draw in tools, clothing, and other mate-
rials. The power supply should always be locked out prior to accessing a
fan or ductwork.

3.25 Fan design sometimes requires access
doors to be supplied with internal components such
as a plug to fill a hole in the fan casing. These doors
can often be heavy and difficult to handle. Care
should be exercised when opening, removing, and
installing these components.

3.3 Windmilling

Even when the power supply is locked out, fans -may cause injury or
damage if the impeller is subject to "windmilling” which is the turning of the
impeller and drive components due to a draft in the system. To guard
against this hazard, the impeller should be secured 1o physically restrict
rotational movement.

Bofted Access
Door in Duct

3.4 Temperature

Many fans, fan motors, and fan components run at temperatures that
could burn someone who comes in contact with the hot areas, including
discharged or leaking gases. If this potential hazard is present, steps
should be taken so that persannel working near the fan are aware of the
danger and can exercise caution,

3.5 Fan Noise and Environment
Some fans can generate sound that could be hazardous to exposed

personnel. Sound pressure can be measured in the field, but obtaining
accurate data is difficult. The environment in which the fan operates can
impact the ability to obtain accurate fan sound readings. Consult the
manufacturer for fan sound data. It is the responsibility of the system
designer, installer, user, and maintainer to

comply with specific safety requirements

mandated by federal, state, and local codes; and %

to follow industry safety standards and practices &

published by AMCA International and by other ((@ @
recognized agencies and associations, regarding )/
person_'mel sa}fety from exposure to far? noise Hearing Protection
associated with use and exposure to equipment.

3.6 Stroboscopic Effect

The stroboscopic effect of certain lights in combination with certain fan
speeds may cause a rotating assembly to appear stopped. In these cases,
irregular markings can be placed on the moving parts to prevent this type

of effect. Personnel should be warned that the fan may be in motion even
if it appears not to be.

2| AMCA 410



3.7 Special Purpose Fans and Systems

The hidden dangers associated with Special Purpose Fans used in
special systems are covered in Section 8.

4. Power Isolation

4.1 Every fan should be installed with a suitable device allowing it to
be completely disconnected or isolated from the power supply.

4.2 Many fans are started by remote switches or push-buttons, by
interlocks with other equipment, or by automatic controls. Before perform-
ing any maintenance, inspection, or other activity which will require
removal of guards, ductwork, access doors, etc., or éxposure of moving
parts, the fan power supply should be locked out and the fan tagged out
of service.

4.3 In some installations other equipment, such as gas burners, may
be interlocked with the fan 50 that disconnecting the fan will automatically
shut off the burner or other device. Maintenance on systems of this type
should be performed only under the supervision of competent engineering
personnel and in accordance with applicable codes and standards.

Remote Switch Disconnect * Lock Carried by
Switch Maintenance
Personnief

4.4 In cases where the fan js power driven by a source other than an
electric motor, appropriate provisions should be made for the isolation or
disengagement of the power supply.

5. Start-Up Checklist
5.1 General

5.1.1 Before putting any fan into initial Operation, the manufacturer's
instructions should be followed., Transportation, handling, and installation
€an cause fasteners to loosen, and cause misalignment of fan compo-
nents. Carefully follow this check list when commissioning equipment.

5.1.2 Lock out the primary and all secondary power sources.

5.1.3 A complete inspection should be made of all of the ductwork and
the interior of the fan. Make certain there is no foreign material which can
be drawn into or blown through the fan or ductwork. Appropriate protective
measures and safely practices should be observed when entering or
working within these areas. These measures might include the use of
goggles, respirators, or other personal protective devices,

5.1.4  Make sure the foundation or mounting arrangement and the duct
connections are adequately designed and installed per drawings and in
accordance with recognized acceptable engineering practices and with
the fan manufacturer's recommendations.

5.1.5 Check and tighten all bolts, fasteners, and set screws as neces-
sary.

5.1.6 Check the fan assembly and bearings for proper grounding to
prevent static electricity discharge.

5.1.7 Ensure power and drive components such as motor starter, vari-
able frequency drive, or hydraulic power unit are properly sized, matched,
and connected to the fan,

5.1.8 Check bearings for recommended lubricant and lubrication
amount.

§.1.9 Spin the rotating assembly to determine whether it rotates freely,
without hitting anything, and is not grossly out of balance.

5.1.10 Inspect impeller for proper rotation for the fan design.
5.1.11 Check alignment of drives and all other companents.
§.1.12 Check the belt drive for proper sheave selection and installation

and make sure the sheaves are not reversed (excessive speeds could
develop).

$.1.13 Check for recommended belt tension,

5.1.14 Properly secure all safety guards.

5.1.15 Assure that all appropriate warnings have been put in place.
5.1.16 Secure all access doors to the fan and ductwork.

5.1.17 Momentarily energize the fan to check the direction of rotation,
Listen as the fan coasts to a stop for any unusual noise, identify the
source, and take corrective action as hecessary.

5.1.18 Switch on the electrical supply and allow the fan to reach full
speed. Check carefully for:

(1) Excessive vibration

(2) Unusual noise

(3) Proper belt alignment

{4) Proper lubrication

(5) Proper amperage, voltage, or power values.

{6) If any problem is indicated, SWITCH OFF IMMEDIATELY.,

{7} Lock out the power supply. Secure the fan impeller if there is a
potential for windmilling. Check carefully for the cause of the
trouble, correct as necessary, and repeat check list procedure.

5.2 Even if the fan appears to be operating satisfactorily, shut down
after a brief period, lock out the power supply, and recheck items 5.1.5
through 5.1.17 as the initial start-up may have loosened the bolts, fasten-
ers, and set screws,

5.3 The fan may now be put into operation, but during the first eight hours
of running, it should be closely observed and checked for excessive vibra-
tion and noise. At this time checks should also be made of motor input
current and motor and bearing temperatures to ensure that they do not
exceed manufacturer’s recommendations.

5.4  After eight (8) hours of operation, the fan should be shut down and
the power locked out, Check list items 5.1.5 through 5.1.17 should be
inspected and adjusted, if necessary.

5.5  After twenty-four (24) hours of satisfactory operation, the fan
should be shut down (locked out) and the drive belt tension should be

.readjusted to recommended tension.

56  After commissioning and start-up, the fan should be operated and
maintained in accordance with the manufacturer's and component manu-
facturer's recommendations. Some basic guidelines for Warning Signs
and Routine Maintenance are included in Sections 7 and 8. These
sections are meant as a supplement to the manufacturer's instructions
and are not intended to replace the manufacturer's instructions,

6. Special Purpose Fans

6.1 Most fans are designed to handle clean air at standard tempera-
tures between 32 °F and 120 °F. These fans should not be placed in
systems or used for other than thejr design intended use. Special Purpose
Fans are designed for use in systems that may include extreme tempera-
tures, explosive, toxic, or special gases, material handling, corrosive envi-
ronments, or other special hazards which shouid be carefully considered.
Specific safety requirements should comply with mandated federal, state,
and local codes; and industry safety standards and practices published by
AMCA International and by other recognized agencies and associations
should be followed.

6.2 Where the system will handie explosive or flammable material
(dust, fumes, gases), fans of spark-resistant construction should be used.

6.3  Fans connected by ductwork or other piping may contain gases
other than air which are hazardous. In these cases, procedures should be
established to prevent exposure of personnel working on or near the fan,
and by maintenance personnel who may need to enter the fan.
Appropriate personal protective equipment as determined by the materia!
safety data sheet, and system operators should be utilized. Appropri.ie
environmental protective measures shouid also be taken.



6.4  Fan inlet boxes, housings, ductwork, and other system compo-
nents which are large enough to permit entry should be considered
confined spaces. System areas may also serve as low points where heavy
gases, liquids, or other substances may accumulate and present explo-
sive, fire, health, or suffocation hazards. Appropriate protective measures
and safety practices should be observed when entering or working within
these areas.

6.5 Material-handling fans are specially designed to allow the fan to
handle a specific type of material without excessive accumulation of mate-
rial on the fan impeller. Fans handling corrosive gases or erosive material
should be checked periodically. If loss of material is evident, the fan should
be shut down, power supply locked out, and tagged out of service. The
manufacturer or other qualified personne! should be consulted to deter-
mine if the fan is within safety limits for operation. To ensure satisfactory
operation it is essential to observe the manufacturer's limitations concern-
ing the type of material to be handled by the fan,

6.6 Fan ratings and maximum speed limits are typically based on the
use of air at 70 °F. At temperatures above the normal range (specified by
the manufaclurer), a reduction should be made in the maximum speed
limit. Information on this reduction and on other precautions to be taken
for high temperature applications should be cbtained from the fan manu-
facturer. Personnel working near high temperature fans should be aware
that coming in contact with the fan's housing, ductwork, or handled gases
could resuit in serious burns, Where the danger of burns is not apparent,
appropriate warnings should be posted. Appropriate protective apparel

should be worn whenever working in close contact with heated housings

or ductwork,

6.7 Corrosive contaminants can be formed when moisture combines
with an active airbome chemical, Fans subjected to corrosive contami-
nants will corrode; however, suitable protective coalings or material, if
used in the fan construction, can delay corrosion. Protected fans should
be regularly inspected to ensure that the protection remains effective.
Personnel working in environments with airborne chemicals may require
personal protective apparel equipment.

6.8 Where liquid can accumulate within the fan, provide for the instal-
lation of adequately sized drains.

6.9 In those applications where there is a potential for chemical build-
up (such as grease, creosote, etc.), periodic cleaning and proper drainage
are necessary to avoid a fire hazard.,

7. Warning Signs
7.1 General

711 Achangeinthe operating characteristics of a fan may indicate the
need for maintenance. Sudden changes may indicate severe problems or
dangerous conditions developing. Investigate any changes in the opera-
tional characteristics or unusual symptoms of the fan. Refer to AMCA
Publication 202, Troubleshooting, for a more detailed explanation of inves-
tigating procedures. Consult your manufacturer or other qualified consult-
ant with questions conceming changes observed.

7.2 Excessive Vibration

7.21  Operational vibration levels are one of the best indicators of the
condition of the blower, Carefu observation and monitoring of vibration
levels can detect a minor problem in the early stages of development
when correction is less costly and easier. Recommended maximum vibra-
tion levels should be obtained from the equipment manufacturer.

7.2.2 If excessive vibration is observed, stop the fan and lock it out until
the cause is corrected. Check for material build-up on the impeller.
Generally this will show up as material flaking off the fan impeller and
causing an imbalance which may lead to catastrophic failure of the fan or
its components. Excessive vibration can also be caused by looseness in
the drive train, loose fasteners, misalignment or impeller damage. Contact
the fan manufacturer or other qualified consultant to determine the maxi-
mum vibration level if it is not included in maintenance instructions.

7.3 Noise
Changes to the sound level may indicate maintenance is needed. Some

unusual noises often heard include: bearing noise indicating the bearings
need lubricant or replacement; scraping or ticking noise indicating the
rotating parts are hitting the stationary parts; squealing indicating the belt
drive needs tensioning; repeated changing pitch of the blower indicating
operation of the blower at oo low a flow. If any of these noises or any
other unusual noises are detected, their cause should be determined and
corrective action taken as necessary.

7.4 High Motor Temperatures

Check that cooling air to the motor has not been diverted or blocked by
dirty guards or similar obstacles. Check the input amperage. An increase
in amperage may indicate that some major change has occurred in the
system.

7.5 High Bearing Temperatures

This condition is usually caused by improper lubrication; this can be either
"over,” “under,” or "unsuitable” lubrication. In every case, if the cause of
the trouble is not easily seen, experienced personne! should examine the
equipment before it is put back in operation.

7.6 Poor Performance

Too much flow or pressure or too little flow or pressure is often a symptom
of a change in the operating system. A fan will typically operate at the
same performance in a static system some typical causes include: oper-
ating of the fan backwards after maintenance procedures; filters dirty or
not in place; change or blockage in the ductwork; change in speed of the
fan (switching the sheaves); loss or failure of the impeller. All of these
causes and many others will affect the flow and pressure produced by the
fan.

8. Routine Maintenance

8.1 A preventive maintenance Program is an imporiant aspect of an
eflective safety program. Consult your manufacturer or other qualified
consultant with questions concerning changes observed during periodic
inspections and routine maintenance.

8.2  The fan manufacturer's operating and maintenance recommenda-
tions, as well as the components manufacturer's instructions (such as
motor, bearing, drives, etc.) should be strictly followed.

8.3 Maintenance should always be performed by experienced and
trained personnel who are aware of the hazards associated with rotating
equipment. Do not attempt any maintenance on a fan unless the fan
power supply has been locked out and tagged out and the impeller has
been secured.

84  When performing maintenance functions which include disassem-
bly of the fan, careful consideration should be given to the size, weight,
center of gravity, and liting means of the fan components. It should also
be noted that the outboard bearing on some fans such as arrangements
1,8, 9, and 10 is often cap-loaded. Removal of the securing means may
result in a sudden change in impeller position.

8.5 Historical data is often the best indicator for determining the oper-
ational condition of the fan. Maintenance logs which include relubrication,
vibration levels, temperature levels, power requirements, inspection, and
other pertinent records should be maintained and consulted as necessary
when assessing the condition of the fan,

8.6 Under normal circumstances, handling clean air, the system
should require cleaning only once a year. However, the fan and system
should be checked at regular intervals to detect any unusual accumula-
tion.

8.7 The fan impeller should be specially checked for build-up of mate-
rial or dirt which may cause an imbalance with resulting undue wear on
bearings and belt drives. A regular maintenance program should be estab-
lished as needed to prevent material build-up. :

8.8 Periodic inspection of the rotating assembly should be made to
detect any indication of weakening of the rotor because of corrosion,
erosion, or metal fatigue. Where signs of deterioration are found, lock out
and tag out the impeller until the unit has been inspected and approved by
a qualified consultant.
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OPERATION AND MAINTENANCE MANUAL
FOR A
4' DIAMETER, 40' HIGH
ENCLOSED ZTOF®

BIOGAS FLARE SYSTEM

FACILITY:  Sudbury Landfill
Walla Walla, WA

WARNING

Do not attempt flare operation without first becoming
familiar with these instructions. Improper equipment
operation may result in personal injury, death, or equipment

damage.
Prepared for Prepared by
Purchasing Company: Mark Heuett Contractors John Zink Company
End User: Sudbury Landfill : 11920 East Apache Street
Purchase Order: 08232010LTR Tulsa, Oklahoma 74116-1300

Sales Order: 9109403
Date: December 2010

For assistance, please contact John Zink Company as follows:

Service (918) 234-2751 Emergency (918) 234-1800
Spare Parts (918) 234-2751 Facsimile (918) 234-2700
(@m Request field service and spare part assistance during regular office hours, from 8:00 a.m. to 4:30 p.m. (CST).

COPYRIGHT @ 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System PAGE 3
Sales Order: 9109403 User: Sudbury Landfill

I. TABLE OF CONTENTS

I. TABLE OF CONTENTS ' 3
II. INTRODUCTION.., 5
III. SAFETY SUMMARY | 6
IV, RECEIPT AND INSTALLATION 7

Mechanical - Interconnecting Pipe
. Electrical - Stack........eeeeeernennnn..
Electrical - Panel....... verrerenanennaes
Electrical - Interconnecting Pipe..
Miscellaneous ......ueceeeeenvevrenenniennns e he b LS RO e et e s e A res e as s eR e e s R sebeneasr b e bnaaebersatsaearesnsnasts

Flare High Temperature Shutdown
Flare Low Temperature Shutdown......
Pilot Flame Failure and Shutdown

SEQUENCE .....coimuirmrersestsossiosssorssesseressasessssssersassassnssessessatssssessssorssssostsessosessssessstestasesessssesiossssssssssssestesssessonsossssssonsonts
SYSIENT CONrOl SEIECHON ...u.coviievriviseiieriiie ettt essss et sas bt re s b s st s ss s s b st nans

OpErating PermiSSives ...ttt esassssasesassssssssssssessssssssses
PUPGE CYCLC ettt sttt sesa et b e s sse e s
Ignition Sequence....................
GAS SUDPIY et srscecnrseseessrenes
Automatic Air Damper Temperature Control .....
OPERATOR INTERFACE PANEL ....ccvooreeriennrenreenens

SYSIEM CORIPOI SCHEEN ..........cccvenrierrrerrrereeresivesrissresssissinsessessessesssst e e s ses et s ssssssess st esabarssbsbesesssastastnssssseesseenssnns
BIOWEY SEECHION SCPEEN..........cooueeeeeeeeeeetreereresesrs s e s ser s s e s sp s s s bbb b bR et at e 0 st s emeens
Air Damper Temperattire CONIOI SCPEEN.........vucuieiieeinceireirerssissvessiesssresssassessesssssntesiassssesesssssesassesssessssensnrssen
Thermocouple Selection SCreen...............vieevernsinsiseeirnsisssesessssssstssstssstsssssssssassasssssessssssstosssssssssenins
Gas Blower Inlet Pressure CONIOl SCrEeM ... uoceeeneeeeeeeeeeseeeteessesseseessassssssesssessesssssssssssessssossssossssnsassssssonan
PrOCESS VAriQBIES SCrEen...........covovcvvvirrerierivsinerinsnnesinssissssssssssssssssssssesssssssssesensssssssesssessasssnsssssstosssosssmsacassnsson
CONJIGUPLION SCIEEM .......e.evevnrirceencreercsesraesss e esiseseasssassssssssssstsaba et s bttt set st et sa s s e bas st sensssess s st sansanes

- VII. COMMISSIONING o

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System _ PAGE 4

Sales Order: 9109403 User: Sudbury Landfill
PROCESS AND INSTRUMENT DIAGRAM REVIEW .......coiierieirriervessenessssssossssssatssssessssssssosstssssssssesonsessssssssasssassesssesessns 26
MECHANICAL REVIEW ....covvverricerirrreoiirseessessssseessssseessssessssestiossssssssessaesssssasssesasssassassessnssssssssnssssnsssessssessosstassssesessasasss 26

VIII. SYSTEM OPERATION 28
PREPARATION ..cocccievriesrressssnnessessenssessersecsssessesssossesssosssseseneossssssssessnassssasastsetesssonssssessostsssssosttosssssossensssssssesssssssssnsnnnnne 28
START-UP.....oetieiietiieeerisensiseessessnessntosstesseesssessessassssesssssstsost sostssasssssssessosssmnsansoesensesnaaeserasessasseesoesssssasstsssnessssnessessns 28
OPERATION .....ooiiieeeiecisaeinresssessssntissssssssassossssssnsssssesssessosstosstsosstsssssssossestanesssasnsessasessassassssessesssnssassessassesssnnsssssossns 29

FUAP@ ettt es st et e e ae st e s ss s st e sbs e b s san s sbas st s s s b b s e e s R bt s st s o st S a s et o Rt bt e e At b et ae st e e et e e e anee e e nenmneseneen 29
GAS BIOWEK ....ccovvevevriiriniinsieriisieniissesieesssesssss s ssssestessssstsssasesssestasssasesastsstontessesnssstesstonsstessentonsanasensseesamnn seenesean 29
SHUTDOWN .....ceeereerrraesrtesersessssssssssssssssteessssasassssssesssssesssssssestessasossasstesssssssortossessmnsestosssasssosstsosasssessasessssonssesesssssssns 29
NOFIGE SHUITOWN.......o.eceoeeeeeeeeeeeteereereeteeste et estessses st es b e st e tssbbsssab e bassesbassbasbessbessssstsnstentenmeansenesnenansenn 29
POWEE FQIIUIE .ovvevvrievinveerisiirrisisisesesstostessesste st tssatesesssssse st sessastsesastastsesesatesss s st snasansasessesnentsssesssesssntostesssesssrmsns 30
FOQUI CONAUUONS .....oovooveeeveevserrereirererniesiresteesiesstesssessstsssesstessssesstesaessearssssssssssestsssane seesssamesanessatsessssestesasssestonss 30

IX. SYSTEM TESTING 31
LAMP TEST oueeviietiiieiieeiiresiiesetesetseteeisosssssnssstostossssssssnsssossnsssssssssossssssssssssssostonsossosssssssstentssstosssssssstonsasssssesssesarmenannanan 31
PURGE FAILURE ....ccottieiieeniieiictieeretieesrecsesssssesssssssssssnssossssssesesssssssassonsesssnssssssntasssnssosssossonsssssssheesssnssontessssnsssonsnnnan 31
PILOT FLAME FAILURE AND SHUTDOWN ...covuvetieiiettisestisesrntressssssessosessosssassssasssessstssssosssesssastsassatssessasssssosssanssssssssses 31
FLARE HIGH TEMPERATURE SHUTDOWN ..iciiitteiriseiiesstiesissseessassssessasmsiossanseersessessossesasestossasnsssssotsesssonsessrassansesssssssns 31
AUTOMATIC BLOCK VALVE FAILURE...c.cotieeetettiesiiieectetereessesssteessestssassessassastessorssstesssssssessssssssssssnssssssoasssssssssnsensenss 32

X. TROUBLESHOOTING 33
PROBLEM: THE "PANEL ON" LIGHT DOES NOT ILLUMINATE.....c.vvtcessurnessiossssesessssessecsssssaessssaessssssassssssrescessnsnonsens

PROBLEM:  THE PURGE CYCLE DOES NOT BEGIN. .....
PROBLEM:  THE PURGE CYCLE FAILS. .....ccocevericnriveens
PROBLEM:  THE PILOT DOES NOT IGNITE
PROBLEM:  THE PILOT FLAME IS NOT DETECTED AFTER IGNITING THE PILOT
PROBLEM:  THE GAS BLOWER FAILS. ......ccocerorreermseersecereessaersnesresses
PROBLEM:  THE AUTOMATIC BLOCK VALVE DOES NOT OPEN......cc.ccieerrerrenraeecrcnscesnes
PROBLEM:  THE AUTOMATIC DAMPER DOES NOT OPERATE CORRECTLY....c.cevvenververces
PROBLEM:  FLAME FAILURE OR SHUTDOWN OCCURS. ...coreseeriesnsoosiossssnssossossossosesseasson
PROBLEM:  FLARE HIGH TEMPERATURE SHUTDOWN OCCURS. ...
PROBLEM:  FLARE LOW TEMPERATURE SHUTDOWN GOCURS. .....ucectierierienieriessessesansonessestssestasessesesnsasesessansansanes

XI. MAINTENANCE 36
GENERAL ...

XII. REFERENCE DRAWINGS 38

XIII. SPECIFICATION SHEETS , 39

XIV. PROCESSOR LOGIC PROGRAM 40

XV. RECOMMENDED SPARE PARTS 41

XVI. MATERIAL SAFETY DATA SHEETS ;42

XVII. MANUFACTURER INFORMATION 43

COPYRIGHT @ 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System PAGE 5
Sales Order: 9109403 User: Sudbury Landfill

II. INTRODUCTION

This manual provides an overview of a John Zink Biogas Flare System. The system consists of
an Enclosed ZTOF® Biogas Flare and a Flare Control Panel. Pertinent information required to
operate and maintain safely the John Zink supplied equipment is located within these
instructions.

A John Zink Enclosed ZTOF Biogas Flare offers automated operation and is designed to destroy
safely, with automatic temperature control, typical organic compounds generated by solid waste
and other biogas processes. The system is controlled with a processor, or programmable logic
controller (PLC), which receives and transmits signals with respect to operating conditions. If an
unacceptable operating condition occurs, the control system discontinues flow of biogas or
adjusts the operating parameters to correct the problem. Control of the Enclosed ZTOF Biogas
Flare includes an initial purge cycle, automatic ignition sequence, and fail-safe controls. A
self-checking flame scanner monitors pilot flame or main flame and integrated safety shutdown
features prevent equipment damage.

Please become familiar with this manual. Contact John Zink Company with any questions or to
request additional assistance.
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III. SAFETY SUMMARY

The following general safety precautions apply to operating and maintaining a John Zink Biogas
Flare System. Instructions contained in this manual are in addition to, and do not replace, the
existing operating procedures and policies of the operating company and owner with regard to
standard safety precautions for flare operation and maintenance.

WARNING

High voltages capable of causing death are associated with
this equipment. Use extreme caution when servicing
electrical enclosures or any other electrical components.
Disconnect the electrical source of any circuit on which
service is being performed and lock open the corresponding
disconnect switch. Ensure electrical enclosures and
components are grounded properly before applying power.

WARNING

Flare systems may contain or produce toxic gases. Always
consider appropriate safety precautions whenever personnel
may be exposed to flare gases. In particular, exposure may
occur during close inspection of a flare tip or pilot and
during removal or maintenance of equipment attached to

gas supply pipe.

WARNING

Failure to use proper respiratory protection may result in
exposure to hazardous materials. Ceramic fiber blanket
insulation contains fibers which may cause cancer. After
firing, cristabolite, a ceramic fiber material known to cause
cancer, may be present. In addition to proper respiratory
protection, refer to Section XVII, "Material Safety Data
Sheets" to avoid exposure.

WARNING

Elevated surface temperatures may exist during certain
operating conditions. Exercise caution while near
equipment to prevent burns.
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IV. RECEIPT AND INSTALLATION
Receipt

Upon delivery to the site and prior to installation, carefully examine the equipment for damage.
Any damage sustained during shipment will be reimbursed through the freight company and their
insurance agent. To assure prompt and accurate processing of any claims, the following is

recommended:

1. Inspect each item as it is unloaded or uncrated. Note any damage or shortages on the
shipping documentation before signing for delivery acceptance.
2. If the shipment cannot be inspected upon arrival, sign the delivery acceptance documents

with the following qualification:
“accepted subject to future inspection”

3. Inspect the delivery as soon as possible, and no later than 10 days after delivery.

4. If damage or shortages are apparent, notify the freight company immediately and supply
an itemized damage or shortage list. In addition, notify John Zink Company to initiate
prompt replacement or repair procedures.

Installation

Reference Drawings

The following list of drawings are necessary for equipment installation and are located in
Section XII, "Reference Drawings". To identify specific components or for additional
information, also refer to component specification sheets located in Section XIII, "Specification
Sheets". :

D-F-9109403-150 Process and Instrument Diagram

D-F-9109403-301 Enclosed ZTOF Biogas Flare

ST-11916 KE-1/ST Pilot

D-F-9109403-303 ZMS Moisture Separator

D-F-9109403-400 Panel Detail

D-F-9109403-401 Wiring Diagram

D-F-9109403-402 Wiring Diagram

D-F-9109403-403 Wiring Diagram

D-F-9109403-404 Wiring Diagram

General

1. Installation, connection, and assembly of the stack, any remaining piping, electrical
conduit, wiring, supports, and field or finish painting are not the responsibility of John
Zink Company.

2. The foundation is to be level and designed for site soil conditions considering loads the

equipment will produce. Required anchor bolt and support locations appear on the

reference drawings.
3. Ensure equipment is grounded adequately for site soil conditions and as directed by local
electric codes.
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4. Review the reference drawings for electrical and process piping connections to the
system.

5. Power wires, thermocouple wires, signal wires, and flame scanner wires each are to be
installed in separate conduit. Wire separation is necessary to avoid electrical interference
problems which may affect equipment performance.

6. The ignition rod insulators in the pilot are fragile. Verify the insulators are not damaged
and the rod, insulator bracket, and insulators are secure.

7. Verify the thermocouple assemblies are not damaged.

8. Clean inside all system piping and remove sand, rocks, weld slag, or any other debris
immediately prior to assembly or installation. Use high pressure air to clear piping after
assembly and installation.

9. If high winds are probable, positioning a windscreen approximately 6 feet in front of each

damper is recommended.

CAUTION

EPDM gasket material is not recommended for biogas
applications.

Mechanical - Stack

1.

(98}

PN

hod

11.

12.
13.
14.
15.

Position the flare stack on a concrete foundation by connecting one main crane with
spreader bar to the lifting lugs at the top of the stack, and connecting a separate tailing
crane near the bottom of the stack.

Bolt the stack to the foundation.

Install a 6 inch depth of gravel inside the bottom of the stack before initial operation

to protect the foundation from radiant heat.

Remove all lifting lugs from the stack prior to initial operation to avoid unsafe
conditions during future usage. Material degradation from high temperature exposure
during flare operation may significantly reduce lug integrity.

Install all flare tips on the flare manifold with the bolts, nuts, and gaskets provided.
Verify the drain plug at the flare inlet, connection C1, is secure.

Inspect the internal ceramic blanket insulation for any damage.

Install the automatic damper, TCV-202A, to the hinged connection N4. Gaskets are not
required. Locate the actuator and bracket assembly on the right when facing the damper.
Thread the sight glass assembly, CA-ST-0600, to connection C6.

Mount the pilot assembly to connection N2 with the bolts and nuts provided. A gasket is
not required.

Mount the Ignition Panel, PNL-103, to the brackets on the stack exterior with the bolts

and nuts provided.

Mount the scanner swivel assembly, ST-11065, and flame scanner, BE-203, to
connection C35.

Mount the purge air blower, BL-204, to connection N3 with the bolts and nuts provided.
A gasket is not required.

Mount the purge air pressure switch, PDSL-204, to the brackets on the stack exterior with
the screws provided.

Connect the purge air pressure switch, PDSL-204, to connection C4 with tubing and
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fittings provided.
16.  Install the thermocouples, TE-201, TE-202A, TE-202B, and TE-202C, in

17.
18.

connections C11, C8, C9, and C10, respectively. Refer to the following table for
thermocouple placement information:

Automatic Temperature Control Thermocouple

Flow Rate (SCFM) * . Elevation (ft)
150-216 17.00
217-283 22.50
284 - 350 28.00

* based on 50% methane concentration

High Temperature Thermocouple

all flow rates 17.00
Verify the sample port plugs contain insulation and are secure in connections C12 and

Mount the flame arrester, FA-107, directly to the flare inlet flange, connection N1, with
bolts, nuts, and gasket.

Mechanical - Interconnecting Pipe

1.

w

Connect gas supply pipe with supports to the ZMS Moisture Separator, V-101, inlet,
connection N20, with bolts, nuts, and gasket.

Install gas pipe with supports and an expansion joints, if necessary, between the ZMS
Moisture Separator, connection N21, and the flame arrester, FA-107, at the flare inlet.
Install automatic block valve SOV-102.

Mount the flow meter, FE-107, in the gas pipe. For proper performance, the
manufacturer requires a minimum distance of ten pipe diameters of straight, undisturbed
flow upstream of the flow meter, and five diameters of straight, undisturbed flow
downstream of the flow meter.

Connect a compressed air or nitrogen source to the automatic block valve solenoid,
SV-102.

“Connect a natural gas or propane source to the pilot gas pipe spool, containing the

pressure regulator, PCV-302, solenoid valve, SV-303, hand valve, HV-304, and pressure
gauge, PI-305.Install pilot gas pipe with supports between the pilot gas pipe spool and the
pilot, connection C2, mounted in the stack (allow sufficient flexible hose at the pilot for
adjustment).
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Electrical - Stack

1. Install conduit and connect ignition wire between the Ignition Panel, PNL-103, and the

pilot, connection C3.
2. Install conduit and connect power wire between the following components and the panel

rack, PR-101:

Ignition Panel, PNL-103

purge air blower, BL-204

purge air pressure switch, PDSL-204
damper actuator, TCV-202A

3. Install conduit and connect signal wire between the following components and the panel
rack, PR-101:

flame scanner, BE-203
damper actuator, TCV-202A

4, Install conduit and connect thermocouple wire between the thermocouples, TE-201,
TE-202A, TE-202B, and TE-202C, and the panel, PNL-101.

Electrical - Panel

1. Install conduit and connect supply power wire to the panel, PNL-101.

Electrical - Interconnecting Pipe

1. Install conduit and connect power wire between the flow meter, FE-107, and the panel
rack, PR-101 (allow sufficient flexible conduit for removal).
2. Install conduit and connect signal wire between the flow meter, FE-107, and the panel

rack, PR-101 (allow sufficient flexible conduit for removal).

Miscellaneous
1. Confirm all filter elements, mesh screens, and mist elimination elements are installed
properly, if required.

2. Verify all pipe fittings and flanges (with gaskets, if required) are secure and all threaded
nuts, bolts, and fittings are tightened properly.

3. If applicable, do not seal electrical conduit connections until the system installation is
verified and initial operation is complete.

4. Verify all electrical conduit fittings (with seals, if required) are secure.

5. Verify all external electrical control and power wire is sized correctly and the system
contains adequate overload protection.

6. Verify all electrical wiring connections are secure and all threaded terminals are tightened
properly.
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NOTE

An enclosure heater is installed in the Flare Control Panel,

PNL-101, to prevent internal corrosion. Individual electric

motors may contain integral heaters also to prevent internal
corrosion. Ensure all heaters are connected to a reliable

power supply and operated continuously, especially during
outside storage or when operation is discontinued for an

extended duration. Consult wiring diagrams in

Section XII, "Reference Drawings" for additional details.
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V. DESIGN BASIS

Gas Stream
Type: . landfill
Composition: 50% CH4 (maximum)
50% CO,, air, inert gases
Lower Heating Value: 454 BTU/SCF
Temperature: 100 °F
Flow Rate: 350 SCFM (maximum)
150 SCFM (minimum)
Heat Release *: 9,530,000 BTU/hr (maximum)
* lower heating value basis
CAUTION

Flame flashback may occur if the gas stream contains an
amount of oxygen within the explosive limit.

Methane concentrations less than 30% may require the
addition of enrichment fuel for stable combustion.

NOTE

Process Design

Smokeless Capacity:
Destruction Efficiency:
Operating Temperature:
Retention Time:

Flare Inlet Pressure:
Ambient Pressure:

Mechanical Design

Wind Speed Classification:
Seismic Classification:

Ambient Temperature:

Electrical Area Classification:

Site Elevation:

~ Utility Requirements

Pilot Gas:
Compressed Air or Nitrogen:

Electrical:

100%

98% (minimum)

1400 °F to 1800 °F (2000 °F shutdown)
0.7 second at 1800 °F (minimum)

5" H,0 (maximum)

14.7 psia

100 mph

zone 4

32to 120 °F

non-hazardous for control panel PNL-101
Class I Div I on all stack mounted controls
Class I Div II for the gas blowers

1000 feet AMSL

22 SCFH of propane at 10 psig
100 psig (minimum) dry
120 V, single phase, 60 Hz for control components
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V1. OPERATIONAL PHILOSOPHY

The following information briefly describes the operating logic and sequence for an Enclosed
ZTOF® Flare System.

WARNING

Do not circumvent the purge cycle, any flame management
sequence, or any other safety sequence.

Logic

A burner management system, which includes a flame safeguard package, monitors specific
parameters and discontinues operation if an unsafe condition occurs. An ultraviolet, self-
checking flame scanner detects both pilot flame and main flame. The flame scanner is unable to
distinguish between flame sources. Typical shutdown scenarios include:

- Flare High Temperature Shutdown

Flare High Temperature Shutdown occurs the moment a temperature above the high temperature
switch setpoint value is detected within the flare enclosure by a dedicated high temperature
thermocouple. The "Flare Shutdown" light illuminates immediately and system operation
discontinues. .

Flare Low Temperature Shutdown

Flare Low Temperature Shutdown occurs when a temperature below the low temperature switch
setpoint value is detected within the flare enclosure by the selected temperature control
thermocouple and exists for ten minutes consecutively. The "Flare Shutdown" light illuminates
and system operation discontinues.

Pilot Flame Failure and Shutdown

Pilot Flame Failure occurs, during the ignition sequence, when the flame scanner is unable to
detect the presence of flame inside the flare enclosure. Whén Pilot Flame Failure occurs, system
operation is interrupted momentarily. Then the entire purge cycle and ignition sequence are
repeated automatically. A Shutdown occurs only after three consecutive Failures, or
unsuccessful attempts. Once Pilot Flame Shutdown occurs, the "Flare Shutdown" light
illuminates and system operation discontinues.

Main Flame Failure and Shutdown

Main Flame Failure occurs, after the ignition sequence is complete, when the flame scanner is
unable to detect the presence of flame inside the flare enclosure. When Main Flame Failure
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occurs, system operation is interrupted momentarily. Then the entire purge cycle and ignition
sequence are repeated automatically. A Shutdown occurs only after three consecutive Failures,
or unsuccessful attempts. Once Main Flame Shutdown occurs, the "Flare Shutdown" light
illuminates and system operation discontinues.

Other safety features include:

Purge Failure
Automatic Block Valve Failure
Gas Blower Failure

Upon determining the source of an alarm condition and completing the necessary corrective
action, a system reset is required to begin operation again.

Sequence

A typical operating sequence consists of:
System Control Selection

Select either local or remote system control to begin system operation. Local control requires
interaction at the control panel to start and stop operation. Remote control allows starting and
stopping operation without interaction at the control panel.

Operating Permissives

System operation is permitted only after confirming two safety conditions exist. The closed limit
switch for the automatic block valve must be satisfied, proving a closed valve position. Additionally,
the flame scanner must not detect the presence of flame inside the flare enclosure.

Purge Cycle

Prior to beginning the ignition sequence, the combustion chamber and flare enclosure must be
purged with ambient air to ensure no potentially explosive gas mixture exists inside. To create a
safe condition for pilot ignition, the purge air blower operates and the automatic air damper
louvers are maintained fully open for five minutes prior to each ignition attempt. When purge air
blower operation begins, the "Flare Operating" light flashes.

Ignition Sequence
The ignition sequence begins immediately after the purge cycle is complete. The pildt gas
solenoid valve opens automatically, supplying gas to the pilot, and the ignition transformer

energizes. The ignition transformer continues for ten seconds and then the flame scanner verifies
flame is present.
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Gas Supply

Once the flame scanner detects pilot flame, the automatic block valve opens, operation of the
selected gas blower begins, supplying gas to the flare. After the open limit switch for the
automatic block valve is achieved, the pilot gas solenoid valve closes, and the "Flare Operating"
light illuminates. While the flame scanner verifies the presence of flame, system operation
continues.

Automatic Air Damper Temperature Control

The operating temperature, or temperature maintained inside the flare enclosure, is controlled by
varying the ambient air available through the air damper louvers. The elevation of the
temperature control thermocouple is selected depending on the gas flow rate and methane
concentration. The operating temperature is maintained by adjusting automatically the position
of the louvers. Closing the louvers reduces the amount of air available and increases the
operating temperature, while opening the louvers increases the amount of air available and
decreases the operating temperature. The louvers are maintained open initially, before beginning
automatic temperature control modulation, which introduces air inside the flare enclosure while
the enclosure is cold and lacking draft, to minimize smoke during initial operation.
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Operator Interface Panel

The Flare Control Panel contains an Operator Interface Panel (OIP), or touch screen, which
replaces the usual selector switches, indicating lights, and pushbuttons provided to control,
operate, and monitor the system equipment.

Contact Screen

JOHN ZINK
COMPANY, LLC

11928 EAST APACHE STREET
TULSA, OKLAHOMA ?4116-13808

OFFICE (918) 234-1800
SERVICE {8B8) 755-4252

ALARM

The "Contact" screen displays contact information for John Zink Company and each available
screen contains separate buttons for transferring to the various screens or for controlling system
operation. Press either button located at the bottom left corner of any screen to activate the next
("Up") or previous ("Down") screen. Press the corresponding buttons located at the bottom right
corner of any screen to begin system operation automatically ("Start"), discontinue system
operation ("Stop"), reset a fault condition ("Reset"), or access detailed alarm information
("Alarm"). Press the "Lamp" button to confirm all panel indicating lights are functional and
press the "Conf" button to access parameters from a separate "Configuration" screen.
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Flare Status Screen
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Access the "Flare Status" screen to continuously monitor progression through the flare operating
sequence and the current flare operating status. Depress buttons located at the bottom left comer
of the screen to activate the next ("Up") or previous ("Down") screen available in the series, or
return to the contact ("Home") screen. For a particular series of screens, buttons at the bottom
right corner of the screen apply only for that series. Depress these buttons to begin flare
operation automatically ("Start"), discontinue flare operation ("Stop™), or reset a flare fault
condition ("Reset").
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System Control Screen

Access the "System Control" screen to select either "Local" or "Remote" system operation.
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Blower Selection Screen

STARTH |STOP. §} RESET

1

Separately access each "Gas Blower Selection” screen to start and stop gas blower operation. A
cumulative hour meter for the blower is displayed. Select the blower to operate automatically by
pressing the "Auto" button. Blower operation is discontinued by pressing the "Off" button.
Verify motor rotation be pressing and holding the "Hand" button.
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Air Damper Temperature Control Screen

Access the "TIC-202" screen to adjust or monitor the temperature control module. The actual
flare temperature detected by the selected control thermocouple (the operating temperature) is
labeled "Flare Temp". The operating temperature setpoint is labeled "Setpoint". Press the
"Setpoint” value to adjust the operating temperature setpoint. The tuning parameters
corresponding to modulation of the air damper louvers are labeled "Gain", Reset", and "Rate".
Press each of the three "Gain", "Reset", or "Rate" values to adjust the corresponding parameter.
The signal value controlling the louver position is labeled "Output". The louvers are fully open
with a 0% value and fully closed with a 100% value. Press the "Man/Auto" button to adjust the
louver position manually. After selecting manual operation, press the "Manual Out" value and
the louver position adjusts to the value entered. For automatic operation only, press the "Output
Control" button to access more parameters, which allow entering values to restrict the minimum
and maximum louver position or maintaining a fixed louver position until exceeding a certain
temperature limit.
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Thermocouple Selection Screen

Access the "Thermocouple Selection” screen to monitor or select the flare temperature control
thermocouples. Values appear for the actual temperature detected by the selected temperature
control thermocouple (the operating temperature) and the total gas flow rate to the flare. Either
automatic or manual thermocouple selection is available. Automatic thermocouple selection
continuously determines the proper elevation of the temperature control thermocouple for
maintaining the operating temperature considering the total gas flow rate and any subsequent
variation in total gas flow rate. Press the "Man/Auto" button to select the temperature control
thermocouple manually. After selecting manual operation, select the proper elevation of the
temperature control thermocouple for maintaining the operating temperature by considering the
total gas flow rate and pressing the button next to the corresponding thermocouple. Each
significant variation in total gas flow rate again will require manual selection of the proper
temperature control thermocouple.

CAUTION

Equipment damage may occur if the elevation of the
temperature control thermocouple is selected incorrectly.
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Gas Blower Inlet Pressure Control Screen

Access the "PIC-100A" (inlet) screen to adjust or monitor the pressure control module. The
actual vacuum detected by the inlet pressure transmitter is labeled "Gas Press". The operating
pressure setpoint is labeled "Setpoint”. Press the "Setpoint" value to adjust the operating
pressure setpoint. The tuning parameters corresponding to modulation of the gas blower variable
frequency drives are labeled "Gain", "Reset", and "Rate". Press each of the three "Gain",
"Reset", or "Rate" values to adjust the corresponding parameter. The signal value controlling the
variable frequency drives is labeled "Output”. The variable frequency drives operate the gas
blowers at minimum rotational speed with a 0% value and at maximum rotational speed with a
100% value. Press the "Man/Auto” button to adjust the variable frequency drives manually.
After selecting manual operation, press the "Manual Out" value and the variable frequency drive
adjusts to the value entered. Press the "Output Limit" value and the maximum rotational speed is
restricted by the value entered.
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Process Variables Screen
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Access the "Process Variables" screen to monitor various system parameters. Values appear for
the actual temperature detected by each control thermocouple and gas flow rate, along with
summarizing other operating information.
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Configuration Screen

Access the "Configuration" screen by entering a password to adjust various operating parameters.
The setpoint appears for the flare low temperature switch and the flow rate values required for
automatic thermocouple selection, along with reset buttons for the gas blower cumulative hour
meter. Press any of the values to adjust the corresponding setpoint.
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VII. COMMISSIONING

The presence of a qualified John Zink Company representative is recommended for initial
operation.

Process and Instrument Diagram Review

The equipment is fabricated according to the reference drawings. Operating personnel need to
review the Process and Instrument Diagram and become familiar with the equipment.

Mechanical Review

Verify all equipment, including valves and control components, are functional pnor to operation.
Also, before beginning flare operation, complete the following:

1. Verify all equipment is installed according to the reference drawings.
2, Verify all electrical devices are connected to the proper power sources.
3. For the recommended chromel-alumel type K thermocouples, the red wire is negative (-)

and the yellow wire is positive (+). Confirm the thermocouple extension wire is
adequate for the radiation exposure and is proper for the particular thermocouple (KX
wire with insulation for Type K thermocouples).

NOTE

Cross connecting the red and yellow wires anywhere in the
circuit will nullify the thermocouple output.

4, All system pipe must be dry and free of dirt or foreign material, including the pilot gas

pipe. Verify the pilot gas pipe is dry and unobstructed by removing the mixer orifice and

strainer screen, if applicable, and blowing with clean, dry air. Replace the orifice and

screen when clear flow exists.

Verify all drain and vent valves are closed and all drain and vent plugs are secure.

Close all manual and isolation valves initially.

Verify all disconnect handles are in the OFF position.

Verify all circuit breakers inside the control panels are in the OFF position.

Place all selector switches in the OFF or CLOSED position.

0.  Verify the pilot gas pressure is adjusted properly (no pressure is displayed on the
pressure gauge until the pilot gas solenoid valve opens).

11.  Verify the hand valve supplying compressed air or nitrogen to the automatic block valve

solenoid is closed.

e e b
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12.  Confirm operating setpoint values are as follows:

These setpoint values are recommended for initial operation
and may require adjustment to satisfy specific operating

conditions.

Description Parameter Tag Default Value
Flare High Temperature TSHH-201 2000 °F
Flare Operating Temperature TIC-202 1600 °F
G (Gain) 5.0
I (Reset) 7.0
D (Rate) 1.1
Minimum Limit 0%
Maximum Limit <100% when all louvers actuated
Position 1 50% until 880 °F
Position 2 50% until 880 °F
Flare Low Temperature TSL-202 1400 °F
Flame Scanner BS-203
Flame Proved (Relay On) 4
Flame Failure (Relay Ratio) 50%
Flame Failure Response (FFRT) | 3 s
Purge Air Pressure PDSL-204 0.5" H,0
Compressed Air or Nitrogen Pressure -- 100 psig minimum
Pilot Gas Operating Pressure PCV-302 10 psig for propane
15 psig for natural gas
Enclosure Heater Thermostat HTR-1 70 °F
NOTE
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VIII. SYSTEM OPERATION
Preparation

1. Place all circuit breakers inside the control panels in the ON position.
2. Place all disconnect handles in the ON position.
3. Place the "Panel Power" switch in the ON position and the "Power On" light illuminates.
4. Open the hand valve supplying compressed air or nitrogen to the automatic block valve
solenoid and set the pressure regulator to 100 psig minimum.
5. Open the pilot gas hand valve.
6. Press the "Auto" button only for the gas blower to be operated.
7. Open fully the manual butterfly valve at the corresponding gas blower inlet and outlet.
Start-up
1. Press the "Reset" button to clear any residual conditions from the program memory.
2. Begin system operation by pressing the "Local" and "Start" buttons, respectively.
3. The purge cycle begins and continues for five minutes. During this cycle, the “Flare
Operating” light flashes. Once the purge cycle is complete, the ignition sequence begins.
4. The pilot gas solenoid valve opens and the ignition transformer energizes for ten seconds,
igniting the pilot.
5. The flame scanner verifies pilot ignition and the automatic block valve opens.
6. Gas blower operation begins when the closed limit switch for the automatic block valve
releases.
WARNING
All personnel stand clear from the flare air damper
openings during start-up operations. Flame flashback
through these openings is possible until the flare operating
temperature is achieved.
8. Modulation of the air damper louvers begins one minute after the closed limit switch for
the automatic block valve releases.
9. The pilot gas solenoid valve closes one minute after the open limit switch for the

automatic block valve is achieved.
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Operation

Flare

1. As the temperature inside the flare enclosure increases, the temperature control module
sends a signal to the air damper actuator which adjusts accordingly to maintain the
specified operating temperature.

2. Adjust the pilot gas pressure regulator until a stable, light blue flame with a defined cone
shape exists.

Gas Blower

1. Manually adjust the output of the selected blower VFD to reach the required vacuum.

2, Simultaneous operation of multiple gas blowers is not allowed. However, operation may
be transferred between the gas blowers. If the transfer exceeds ten seconds, the "Flare
Shutdown" light illuminates and system operation discontinues.

NOTE

Suction generated from gas blower operation may prevent
gravity draining liquid from the ZMS Moisture Separator.

Shutdown
Normal Shutdown

A normal shutdown is available whenever the operator needs to discontinue system operation.
Press the "Stop" button, the "Flare Shutdown" light illuminates, and the following occurs:

a. The pilot gas solenoid valve closes, if open.

b. The ignition transformer discontinues, if energized.
c. The automatic block valve closes, if open.

d. The gas blower discontinues, if operating.

e. The automatic damper louvers open fully.

When the system is not operating for an extended duration, also complete the following:
1. Place the "Panel Power" switch in the OFF position.

2. Close all manual and isolation valves.
3. Place all selector switches in the OFF or CLOSED position.
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NOTE

To start the flare system again after addressing any reason
for shutdown, the fault must be cleared by pressing the
"Reset" button.

Power Failure

A power failure is caused by disrupting electrical service. The following occurs:

a. The pilot gas solenoid valve closes, if open.

b. The ignition transformer discontinues, if energized.

c. The automatic block valve closes, if open.

d. The gas blower discontinues, if operating.

e. The automatic damper louvers are maintained in the last position.

Once power is restored, the system attempts operation automatically.
Fault Conditions

Flare High Temperature Shutdown occurs when the dedicated thermocouple detects temperature
above the temperature switch setpoint value.

Flare Low Temperature Shutdown occurs when the selected temperature control thermocouple
detects temperature below the temperature switch setpoint value for ten minutes consecutively.

Pilot Flame Failure and Shutdown occur during the ignition sequence, after three unsuccessful
attempts, when flame is not detected by the flame scanner.

Main Flame Failure and Shutdown occur once the ignition sequence is complete, after three
unsuccessful attempts, when flame is not detected by the flame scanner.

With any of these fault conditions, the "Flare Shutdown" light illuminates and the following
occurs:

a. The pilot gas solenoid valve closes, if open.

b. The ignition transformer discontinues, if energized.
c. The automatic block valve closes, if open.

d. The gas blower discontinues, if operating.

e. The automatic damper louvers open fully.

An operator reset is required to continue operation.
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IX. SYSTEM TESTING

Lamp Test
a. Press the "Lamp Test" button.
b. All panel lights illuminate.

Purge Failure

Press the "Stop" button.

Disconnect tubing from the purge air pressure switch.

Press the "Reset" button.

Press the "Start" button. :

Purge air blower operation begins and the "Flare Operating" light flashes.
After one minute, the "Flare Operating" light diminishes, the "Flare Shutdown"
light illuminates, and system operation discontinues.

Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Connect tubing to the purge air pressure switch.
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Pilot Flame Failure and Shutdown

Press the "Stop" button,

Close the pilot gas hand valve.

Press the "Reset" button.

Press the "Start" button and the "Flare Operating” light flashes.

Purge air blower operation begins and the purge cycle continues for five minutes.
Upon completing the purge cycle, the ignition sequence begins.

The pilot gas solenoid opens and the ignition transformer remains energized for
ten seconds.

The flame scanner is unable to detect flame. _

The pilot gas solenoid closes and the purge cycle and ignition sequence are
attempted again automatically.

After the third unsuccessful attempt to detect pilot flame, the "Flare Operating"
light diminishes, the "Flare Shutdown" light illuminates, and system operation
discontinues.

Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Open the pilot gas hand valve.

MR @O AR o

LIy
.

8T F

Flare High Temperature Shutdown

Press the "Stop" button.

Place the "Panel Power" switch in the OFF position.

Inside the Flare Control Panel adjust the dial on the flare high temperature switch
to approximately 200 °F.

Place the "Panel Power" switch in the ON position.

Press the "Reset" button,

Press the "Start" button and the "Flare Operating” light flashes.

Allow the purge cycle to complete and the pilot to ignite.

After the automatic block valve opens and gas blower operation begins, monitor
the value appearing on the temperature control module.

Upon exceeding the setpoint on the flare high temperature switch the "Flare
Operating” light diminishes, the "Flare Shutdown" light illuminates, and system
operation discontinues.
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Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Place the "Panel Power" switch in the OFF position.

Inside the Flare Control Panel return the dial on the flare high temperature switch
to 2000 °F. -

Automatic Block Valve Failure

o

5 mmopo
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Press the "Stop" button. :

Disconnect the compressed air or nitrogen source from the automatic block valve
solenoid.

Press the "Reset" button.

Press the "Start" button and the "Flare Operating" light flashes.

Allow the purge cycle to complete and the pilot to ignite.

The automatic block valve is unable to open.

After 45 seconds, the open limit switch for the automatic block valve is not
achieved. :

The "Flare Operating” light diminishes and the "Flare Shutdown" light
illuminates.

Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Connect the compressed air or nitrogen source to the automatic block valve
solenoid.

COPYRIGHT @ 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System | PAGE 33
Sales Order: 9109403 . User: Sudbury Landfill

X. TROUBLESHOOTING

Problem: The "Panel On'" light does not illuminate.
Possible Causes:
a. The main circuit breaker is off.
. The "Panel Power" switch is off.
. The light bulb is defective.
. Power is not connected to the panel.
. The connecting wires are loose.

o o0 o

Problem: The purge cycle does not begin.

Possible Causes:

The automatic block valve limit switches are not satisfied.
. The flame scanner detects flame.

Power is not connected to the motor starter or motor.

. The motor starter circuit breaker is off.

The motor starter contact is not closed.

The motor starter holding coil is defective.

. The motor starter overload relay requires resetting.

ga rh® O O

Problem: The purge cycle fails.
Possible Causes:
a. The pressure switch contact is not satisfied.
b. The pressure switch tube is plugged or disconnected.
c. Power is not connected to the pressure switch.
d. The connecting wires are loose.

Problem: The pilot does not ignite,

Possible Causes:

The pilot gas hand valve is closed.

. The pilot gas source is insufficient.

The pilot orifice is plugged.

. The ignition wire is loose or broken.

The ignition transformer is defective.

The pilot electrode is defective.

The pilot insulators are broken.

The pilot gas pressure regulator requires adjustment.
The pilot gas solenoid valve is not functioning properly.
Power is not connected to the pilot gas solenoid.

T D@ e A0 P
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Problem: The pilot flame is not detected after igniting the pilot.
Possible Causes:

The flame scanner relay is not functioning properly.

. The flame scanner is not sensing flame.

The scanner lens is dirty.

. The flame scanner amplifier is not functioning properly.
The scanner is not installed properly.

The scanner is not functioning properly.

. The connecting wires are loose.

G Ho e o

Problem: The gas blower fails.

Possible Causes:

. Power is not connected to the variable frequency drive or motor.

. The variable frequency drive circuit breaker is off.

. The variable frequency drive circuit breaker is not adjusted properly.
. A variable frequency drive fault occurs.

. The connecting wires are loose.

o0 o
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Problem: The automatic block valve does not open.
Possible Causes: '
a. The compressed air or nitrogen source is insufficient.
b. The automatic block valve solenoid is not wired correctly.
c. Valve motion is obstructed inside the pipe.
d. Power is not connected to the automatic block valve solenoid.
e. The corresponding control relay is not functioning properly.
f. The connecting wires are loose.

Problem: The automatic damper does not operate correctly.

Possible Causes:
a. The signal wire is loose or broken.
b. The temperature control module is not functioning properly.
c. The actuator is defective.
d. The thermocouple input to the control module is defective.
e. The corresponding control relay is not functioning properly.

Problem: Flame Failure or Shutdown occurs.

Possible Causes:

The gas flow rate or methane content is low.
. The flame scanner failed.

The flame scanner amplifier failed.

. The automatic damper actuator failed.

The gas blower failed.

The flame arrester is plugged.

. The flare tips are plugged.

e o o
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Problem: Flare High Temperature Shutdown occurs.

Possible Causes:

. A thermocouple is damaged.

. The gas flow rate or methane content is high.

. The thermocouple wires are reversed.

. The automatic damper actuator is not operating properly.
The high temperature switch is not set or operating properly.
The connecting wires are loose.
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Problem: Flare Low Temperature Shutdown occurs.

Possible Causes:

The gas flow rate or methane content is low.

. The incorrect temperature control thermocouple elevation is selected.
The thermocouple wires are reversed.

. The low temperature setpoint is incorrect.

The automatic damper actuator is not operating properly.
The gas blower failed.

. The flame arrester is plugged.

. The flare tips are plugged.

The connecting wires are loose.
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XI. MAINTENANCE

The following maintenance summary is designed only as a guideline and does not identify all
areas or components requiring maintenance attention. A maintenance program must be
developed considering existing company policy, operational experience, and manufacturer
requirements. This operating manual is to be used in conjunction with, and does not replace, any
company policies.

General

1. Refer to the manufacturer literature in Section XVIII, "Manufacturer Information” for
specific maintenance requirements of individual components.

2. Review operation and calibration procedures for individual instruments in.Section XVIII,
"Manufacturer Information" as recommended by the manufacturer.

3. Inspect all flanges and connections for indications of leaking. Repair or replace if
necessary.

Flare

1. Visually inspect the flare tips and flare stack for damage or deterioration.

2. Inspect the exterior surface for indications of heat degradation. Paint discoloration may
indicate insulation damage.

3. Assess the overall integrity of the internal insulation once a month. Torn or worn
insulation may result in equipment damage. Repair if necessary.

4, Remove the flare tip for cleaning if an obstruction is suspected. Measure the pressure

differential between the flare inlet flange and the flare tip exit. If the value exceeds

5" H,0, then clean the tips. '

Inspect all thermocouple assemblies and replace at least once each year.

Inspect the pilot assembly, ignition rod, electrode, and insulators for damage once every

three months. Repair or replace if necessary.

Verify pilot gas supply pressure and pilot ignition.

Inspect the flame detection components. Clean the flame scanner lens and vent port.

Verify proper operation of the air damper louvers and lubricate if necessary.

0.  Remove the flame arrester element for cleaning every six months. Measure the pressure
differential across the flame arrester element. If the value exceeds 5" H,0, then clean the
element.

S0 o

Panel

i,

Confirm the control logic is functioning properly and all input and output signals are
correct.

Verify all safety shutdown devices every three months per Section IX, "System Testing".
Inspect all electrical enclosures for any apparent corrosion or moisture.

Confirm all enclosure and actuator heaters are functioning.

Confirm the integrity of conduit seals, if applicable.

Verify the supply power voltage.

Verify power to motor starters.

During operation, measure gas blower line current and voltage.

Confirm chart recorder operation.
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Miscellaneous

1. Remove and clean any filter elements or mesh strainers every three months,
2. Verify approximately 2" H,O appears on the differential pressure gauge. If the
value exceeds 5" H,0, then clean the mist elimination element inside the ZMS Moisture

Separator.

Press the "Hand" button for the gas blower to verify proper operation.

Verify sufficient pressure is available from the compressed air or nitrogen source.
Inspect any gauges and valves for deterioration.

NOTE

An enclosure heater is installed in the Flare Control Panel,
PNL-101, to prevent internal corrosion. Individual electric
motors may contain integral heaters also to prevent internal
corrosion. Ensure all heaters are connected to a reliable
power supply and operated continuously, especially during
outside storage or when operation is discontinued for an
extended duration. Consult wiring diagrams in
Section X1, "Reference Drawings" for additional details.

Wb W
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XII. REFERENCE DRAWINGS

D-F-9109403-150 Process and Instrument Diagram
D-F-9109403-301 Enclosed ZTOF Biogas Flare
ST-11916 - KE-1/ST Pilot
D-F-9109403-303 ZMS Moisture Separator
D-F-9109403-400 Panel Detail

D-F-9109403-401 Wiring Diagram
D-F-9109403-402 Wiring Diagram
D-F-9109403-403 Wiring Diagram
D-F-9109403-404 . Wiring Diagram
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9. THERMOCOUPLE WIRE AND mumow WIRE SUPPLIED BY JOHN ZINK CO. AND SHIPPED

I.OOSE FOR FKE.D INSTAILATT

x
- V=101 o B ]anal 104 ENCLOSED BL—204
MS_MOISTURE SEPARATOR ZTOF FLARE PUR
x5 GAS BIOWERS v /s 17
* e e e e e e e e e
PHL-10Y
FLARE
ICONTROL PANEL)
L /TN
------ 1
ST 010 PSIG * €L 250" 2024 (SEE NOTE 5) |
s‘gto":gpma @ (R _ % _ +- X5 ( ) 1 ll
FOR HATURAL GAS w EL 17°=07) 1 oo
10 1600° F
HV-304 2000° 2 -
— = e m '/2"’::-;:-‘5——&-—--_.-___—--——---—.] 2 0 (sz:wor:s)Y ?
1 50,000 Q22 S0M
/2 v 45,000 BIUAR O 45 SH FOR ﬁgo"r ;
PROT GAS SPOOLX ! - Y j i I
' B 17-0 Q025 (St NOTE 5) !
| !
l
1
| i
| i
]
|
i
| !
]
| 0 PNL-101
® ¥ 1 .
HV-102 l
1
i i
* % 1
oot | x 1
e HVStOsA | HVS1048 E10¢ — FLARE TIPS REQUIRED
- 1
Cog—s —Ic— \
8 &
1 BL—104%% 1
1
* %
I DV-104A "
e ™ -
=] | e !
i £ * %
* * HV-1038 E-1038
V=1 >-|- ——Iuralml—lmim l L —ioc— - —I ¥
" S s 8 CH | 5
——————- ¥
BL—-103%x 1 (SEE NOTE 8)
'
oV 1A ! * 10 DRAIN
1k —————
J—— T
-y 101
§ x
ov-io1 1 NOTES: 6. DAMPER TCV-2024 IS AUTOMATIC,
2" 1. #% ~ SUPPLIED BY JOHN ZINK CO. AND SHIPPED LOOSE FOR FIELD INSTALLATION. 7 lOCAYE FLOW ELEMENT WITH 10 DIAII[IERS - 1T LRDISRIRBED FLOW
—————— IPSTREAM AND 5 DIAMETERS DOWNSTR!

LOCATED IN THE PLC

UL 2 rignte reerves.

g ¢rom0g ot tre Plornaton contoined M o of ¢ comMoentss pars et
ot by Cwled, Woed, Dhotepriohac, o feproauesd i ry maer
witten pormissen of dom Dok e-n;m-mm.'.mn-..

9 ey of e Ire Corvuny ot
ot P wolse, i
o ot o ot "o

FOR_ WARK HEUEST CONTRACTORS

INTERLOCK TO/FROM CONTROL PANEL.

VIR SUDRRY LANDFTIL

PIPE & FITTINGS BY 00)1915

(NOT BY JOKN ZINK

JOOSTTE: WALLA WAUA, ®A

PARTS AND SERVICE, CALL 1-B00-755~4252

JOHN ZINK.

JOHN ZINK COMPANY uc

241988

GAS FLOW TE-202 ELEVATION ovomm FLECTRICAL WY PROCESS & TIATRRD DIAGRAL
PAN!
(SCFM) [(as) zmol: wa R Tl ovawR INSTRUMENT CONTROL AIR LINE :: : u'.em;?; FOR AN ENCLOSED ZTOF PLARE SYSTEM
150 - 216 170" b oe
z e LOCAL SUB-PANEL MOUNTED —_ 3 ozl TRV WG
mow z-e NORMALLY INACCESSIDLE TO OPERATOR FIFE & FITTINGS BY JoM 20K 6O : .:’ E:‘!: :ﬁ:ﬁ 5 En-r—sxcmas—!so 5]
[ RIVISTON DESCRIPTION 8y o APP. 2'! PP, A DATL. #-24-10 BATE NONE 1 ot 1
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UFTING LUG:
SEE DETAL

@@ ag-0"

EL 80'-1"

NG,

Oy

ez
©

SEE_IGNITION
PANEL DETAL

SEE OAMPER
/ FRAME DETAL
e — :%\
. () SEE. PURGE AR

@-ﬂ-—‘ = - BLOWER DLTAL
0o -
3-8 m._l SEE GASE
PLATE DEWAL
4'-4° B.C.
4'-8" 0.D.
LLEVATION
NOT TRUE ORIENTATION

PLAN VIEW
TRUE ORIENTATION

EL

c1
3-0°

-2

(N1 PROJECTION)

ARTI CTIONAL

NOT TRUE ORIENTATION

SEE INSULATION LEGEND (B )

FILL BOTTOM OF STACK
WITH PEA GRAVEL (NOT
SUPPUED 8Y JOHM ZINK CO.)

TION

12) 1 1/4% MOLES
FOR 18 ANCHOR BO[I
t {NOT SUPPLIED BY JOHN ZINK ©0.)

3/8° PLATE A-35
(12) ON CENTERUNE

/_2':10 /8, .

SHIPPED LOOSE FOR
FIELD INSTALLATION

PARTS uST

R Ve, 17 - AEM | ary OESCRIPTION MK: NO | WATERIAL
1 ENCLOSED ZT0F FLAKE D=701~1
0@ 1| 8 FLARE TIP ASSEMELY D-5T-1320-1
. 1| PILOT ASSEMBLY ST11936-1
4 1 2" SIGHT PORT CA-ST-0600-1
- B SWIVEL SCANNER MOUT ASSENGLY [CA-ST-1043-1]
. O GASKEY: 8° 150F RF x 11167 ThX C8-150-R | NON-ASE
! N 7 BOLT, STUD: 3/4” x 4 1/2° LG {PLATED 58-6=4 1/2 | A~193-87
o @ - 16| NUT, HVY HEX: 3/4~1ONC (PLATED) -6 | A-19a-2
& - - 4 | BOLT. HEX MD: 5/8"% 2 1/2° LG (PLATED) HB~5-2 1/2 ]| A=307
20) 3. 4| NUT, REG HEK: 5/B=1INC (PLATED) HN-5 A-307
' ! 2) 2 | BOLT, HEX HO: 3/8° x 1 1/4" LG (PLATED) HB~3-11/41 A-307
_ L 10| NUT, REG HEX: 3/B~16NC (PLATED), HN-3 A-307
. BOLT, RTX HO:_1/4 x 1" LG (PLATED) HB-2-1 A=307
-0 . WUT, REG HEX. 1/4-206C (PLATED) HN=2 A-307
m@ 34" SCREW. HEX HD WAGH: §10~24NC » 3/4" LG (PLATED) [RCS~#10-3/1] A—307
3/8° COPPER TUBING x 1'-0° LG COPPER
1| WATE CONNECTOR, 1/8° NPT x 3/8° TUBING BRASS
PER _F] 1| UALE ELBOW CONNECTOR, 1/2° NPT x 3/8° TUBING BRASS
1 GAL | ZINC OAD [T PLUS J368VE12/B69VZ15/3530T1 (TOUCH-UR) PAINT
6| SCROW. FLATHD. S 3/B-NC x 1~ LG {PLATZD) _ Fa-3-1 A-307
4] 2| WING NUT: 3/B~16NC (PLATED} ¥N-3 A=307

/2° PL (A-36)

{2 REQ'D. LOCATED AT 90° AND 270°)

(NOTE: CUT OFF LUGS AFTER STACK ERECTION)

NOZZLE LEGEND

o DESCRIPTION
GAS CONNECTION: 6" 1507 F.f.

PILOT MTG CONM: 3/B” PLATE FLG W/ 3° 150 ORILLING

1 m-!’CONNW'O.(I!J!B'PLW/U)J/S’SIUDSONBI/B‘ BC

DAMPER CONN ~ SEE DETAIL (NS HINGED)

FLARE TIP CORN — & 150 AT

CRAIN - 1* FNPT WITH PLUG

PILOT GAS CONN - 1/2° ANPT

PILOT CONDUTT CONA - 172 FRPT

PURGE AIR PRESSURE CONN — 1/2° FNPT

SCANNER CONN - 1° NPT

ee(e(alele| |3|Z|E|5|=I%

SIGHT PORT = 2° MNPT

1213

i

THERMOCOUPLE CONN = 1 PNPT

(] P4 N N Y DY Y O

SAMPLE NORT 4° FNPT WiTh PLUG

WINDLORD (PER ASCE 7-95, EXP. C) 110 MPH.
SEISMIC (PER UBC~1994) 20N 4
SHEAR @ BASE 7.0 K
MOMENT © BASE 130.0 X-FT
DEADLOAD B85 K
SHELL DESIGN TEMPERATURE 500 F
CORROSION ALLOWANCE 0.0

LIFING ROTES
A MAIN CRANE AT T0P REQUIRES SPREADER BAR, {NOT SUPPLIED BY JOHN ZINK €O.)
B: CHOKE STACK AT APPROX. 5'-0" EL WITH TAIUNG CRANE

C: LFIING LUBS DESIGNED FOR 13 1/2 TON CROSEY ANCHOR SHACKLE AND

INSULATION | EGEND
A (1) OVERLAPPING LAYER OF 1 THICK B LB DENSTY, 2300 F. BACKED WITH
(1) LAYER, 1° THICK 6 LB DENSITTY, 2300° F. ON INCONEL PINS AND KEEPERS.
B (1) OVERLAPTING AYER OF 17 THCK 6 LB DENSIY, 2300° F. ON INCONEL PINS
N0 .

GENERAL NOTES

1. TAG NUMBERS 10 BE PRECEDED BY JOHN ZINK SALES ORDER NUMSER.
2. FLARE ASSEMBLY IS NOT T0 BE USED AS AN ANCHOR POINT FOR CUSTOMER PIPING.
3. PRE-TENSION ANCHOR BOLTS 8Y THE “TURN OF THE NUT" METHOD/ASC.
4. HOLT HOLES T0 STRADOLE MORMAL CENTER LINES UNLESS NOTED,
5. fINISH EXTERIOR CARBON SIEEL, INSDE OF SKIRT, BOTIOM OF FLOOR

PLATE, AND MANIFOLD. SANDBLAST PER SSPC-SP-5 AND PRIKE WITH

SHERWIN WILLANS ZINC CLAD #t PLUS JB69VZ12/BESVZ15/B89D11 (3-4 NILS DF.T.)

FOR: RARX
- o st o, ‘JOHI\I ZIN
oo LB Lo LA
JOHN ZINK COMPANY LLC
- [ YETT WALLA ®AIA WA PARTS MO CHL 1-800-755-4257 FAY (918) 234~1968
NDAT OLT PA N = ENCLOSED ZI0F FLARE
5.0. M BF-9103403 £-0°0D. x 40° H.
PO M. 02232010
OR. AR DATE: 05-10=10 R DRANG NIOER
BASE PLATE DETAL BT i, Y
- o ROVIO0N DCTRTON N T R ) DAL 09-2410 ] oaTE:




-7 11/16°

247 MAX._BETWEEN INSULATORS vz

DONDTV'E.I]

70 B 19
(&) 5) (s

2 3/8% HOLE N ITEM 14

3. NATURML GAS USAGE 45 SCFH © 15 PSiG

EQUALLY SPACED & STRADOLE SECTION /5™ PROPANE GIS USAGE 22 SCPH © 30 PSKG

NORMAL § 4. PRIPARE CARBON STEEL SURFACES SSPC-SP-2 PRME WITH GRAY ALKYD

1
DETAIL mehmmwbnnmmﬂhmumhw.-d

Muuonoz':rmumh-;m':z';‘ w——_m"_m

(TRUE ORIENTATION, LXER NOT SHOWN) R e, U R war

OREMT MXER BELOW THE CONDUT = oHN ] K’

ECTi INING

CONNECTION FOR FREE LIQUD DRA! JOHN 2INK ANY
JOBSTE: PARTS AND CALL 1-800-735-4757 FAX (918) 234-1368
S0 M. KE-1ST PILOT ASSEMBLY
PO MO
o OT o 11-23-m FERTFED
[y PR {DCE V12009

o, RIVS0N OLUCRPTIN (3 . FR AT 11248 | oen

PART SECTIONAL FLEVATION

(PORTIONS ROTATED FOR CLARTTY)
(ONE REQD. MK: ST11816-1)

4~ 3/4° HOLES & ON 6° B.C.

CENTER OVER 1/Z° ¢ HOLES
ON ITEM 18 AT 1207 APART
AND TACK WELD

PARTS UST
TN | oy DESCRIPTION MK: NO MATERIAL
PIPE CAP (2°-1508) A-157
WEATHERHEAD (KE-1) A-PAT-DEST ouet,
SPARK PLUG (WCC-12-1)
3 | WUT, REG HER (910-24) A-307
b 3 PIPE, 1° SCH 40 A-106-B
3 2| INGULATOR CA-PAT-1714 | CoRdIC
7 1| TGNITION ROD EXIENSION 316 55
3| 3/16_PUSH ON RETAINER S10228-4 Sh.
1| CONNECIOR COUPLING CA-PAT-1720 | 416 S5
[ 1| _IGNITION ROD CA-ST-0807 | 316 55
1| _PILOI TIP §1-15 (PER CA-ST=1113) CA-S7-0606 55
1| PIFE, NIFPLE A=106-8
1| PILOT MIXER ASSEWGLY CA-ST-0619-60
i 1| PLATE ARG A-38
- 1_| GAS NIPPLE 304 55
3 _| BOT, HEX 3/8-NC x T° LG (PLATED) A=307
3 | NUT, REG HEX: 3/8-16NC (PLATED A=307
181 ) PIPE 1178 s60 A=106-8
[ 1| PIVOT BALL CA-PAI1903 | CR-1213 _
% 1__["CONN, SPARK PLUG STRT BARE 1189
2 1| JHCHOR BASE STUD (TERMINAL NUT 548) ALM
22 | 1) 0K WASHER 8 cs |
23_] 1 PT | GRAY ALKYD PRIMER JaS0WZ3 PAINT
NOZZLE LEGEND
WK ] ary DESCRIPTION
c2 PILOT GAS CONN: 177" FNPT
Q PILOT CONDUTT CONN: 1/2° FRPT
N2 PILOT MOUNT CONN: 378" PLATE FLC. W/ 3 150 L5 DRILLIG

NOTES:
1. PILOT ORIACE IS DRILLED MID 60

2. FUEL GAS MUST BE FRTERED

TO EUMMNATE FOREIGN MATTER ABOVE Q.01 INCH

R, ACCESSIBLE WITHOUT

INTERRUPTING OPERATION,

1S Rl

EFFECTVE DWMETER. A FiL
ECOMMENDEI




(UEEEE
@

o
SEE NOTE 5
_ﬂi__

Bl

PARTS LIST

DESCRIPTION MK: DHG MATERIAL

GASKET: 1/8° THICK NEOPRENE

1
20 | HEX BAT, 1 1/4 x 6 1/2° LG (PLATED) A-507
20 _|_NUT, REG HEX: 1 1/4-BNC (PLATED) A~307
40 | WASHER, 1 1/4" AT {PLATED) A=560

20 | WASHER, | 1/4” LOCK (PLATED} A-569

NO2ZLE LEGEND

OESCRIPTION

INLEY: 8" FLANGE ADAPTER WITH 150§ BACK-UP RING

(7]

OUTLET; B FLANGE ADAPTER WiTH 150§ BAGK=UP RING

MK_| oty
1
)
1
1

FLANGED T0P: 32° 0.0. WITH (20) 1 3/8'® HOLES ON 29 1/7° BL.
T T U T YT T oy Tty e e L

N23

DRATN: 2" FLANGE ABAPTER WITH 1507 BACK-UP RING

22

[+1]

PRESSURE CONNECTION: 1/2° FNPT {s8)

PRESSURE CONNECTION: 3/2° FNPT (SS)

C24

LIOUID LEVEL GAUGE CONNECTION: 3/4° FNFT (53)

LIQUID LEVEL GAUCE CONNECTION: 3/4” FNPT (SS)

LIQUID LEVEL SWITCH COMNECTION: 1° FNPT WIWM S5 PLUG

LIQUID LEVEL SWITCH CONNECTION: 1° FNPT WITH S5 PLUG

|
B SEE NOTE 6
© ]
1 ! -
] /r’
—_— — -
o OF—-—-—1— -
" B i
A ]
e SEE NOTE § ! !
¢ HOPE -
@-—-—H—- i ow17 %
~
| o %)
|
! &) =
' ! *
: |
TG
® 1
" - |
8 ; !
1
1=
! BOLT CIRCXE
\ 75
[ S
&1—-—=—=)
» =
:
(N ] T BASE PLATE DETAIL
1 l i
. | PLAN VIEW
~ (TRUE ORIENTATION)
(4) 19 HOLES EQUALLY SPACED
STRADDLING CENTERLINE
(FOR 3/4% ANCHOR BOLTS,
VATION NOT BY JOHN ZINK CO.)
(NOT TRUE ORIENTATION)
(MK: V-101)
"h'm"hhmmnm-ﬂnmmuhm,.lmmh—rn
SR Gy B ot o R R B
NOIES FOR: AR HEVETT [
L %&i‘?fg&o STRADDLE NORMAL CENTERUNES UNLESS NOTED. DESIGN _DATA VSR WORY LWL l JEOH . z_INK
. ARATOR IS NOT 10 BE USED AS AN ANCHOR POINT FOR SORN
CUSTONER PIPING, VACUUM =5 FSI RSTTE: WALLA ®ALA W, PATS NO SIRVICE. CALL 1-800- T8 175 FAX uLL«Fm
3. PRE-TENSION ANCHOR BOLTS BY THE “TURN OF THE NUT® METHOD/NSC. EMPTY WEIGHT 200 18 ZUS MOISTURE SEPARATOR
4. TAG NUMBERS 10 BE PRECEDED BY JOHN ZINK SALES ORDER NUMBER, . SO0 Br-21010) Z 00 x & HIGH
5. FLANGE ADAPTERS TO BE SDR- 17 AND BACK-UP RINGS 70 BE PAINTED. S W e
6. DEMISTER MOUNTING RING 1° THCK X 2° WIDE WITH (B) 1/4 BOLT HOLES. o: =3 i:m- %11 CRTTHD DRANER M
s o o BeE- 8108403303 )
LY JIVISION CESCRIFTION. Lid CATE v M DATE: €3-24-10 | OATE: s . of ) N N
e TEYTSION CESCTOTTION Lon | AT



OrP-1

Y 4

JOHN ZINK
SALES ORDER 9109403

L-101
FLARE CONTROL PANEL

POWER

PANEL
POWER
OFF ON

FLARE
OPERATING

NOTE:

FLARE
SHUTDOWN

1. ELECTRICAL AREA CLASSIFICATION: NON-HARADOUS.

mwuu-mhﬁ-ﬂ

"“MV&-\MMN
1, 0o 17 V304 0 o s oue wrataoee orcah by

R 50 ra0mag 12 o Tk Campany spen reaottt. | AP

I'JOHN ZINK.

JOHN ZINK COMPANY LLC

PARTS WO SIRVICE, CAt1 1-800-735-4252 Fax (918) 2341363

PANEL DETAIL (PAL-101

FOR_AN ENCLOSED ZT0F FURRE STSTEM

RO [memetoe0

>x a OATL: 8-24-10

or. 153 WP M [DATE: 9-24-10 - § Bar:




1. ALL WIRING TO BL AS FOLLOWS UNLESS INGICATED OTHERWISE:

WIRE SIZING PER NEC

MIN. 18 GA /500 V/THHN OR THWN FOR CONTROL

MIN. 18 GA./TWO CONDUCTOR SNIEI.DED FOR SIGNAL
2. MINIMUM FIELD CONDUIT REQUIRED:

1) THERROCOUPLES

1) FLAME SCANNER

3. TERMINAL BLOCKS TO BE ARRANGED IN KUMERICAL ORDER,
£9109403

4. PROCESSOR LOGIC PROCRAM
5. WIRING LEGEND:
® TERMINAL IN PANEL MOUNTED INSTRUMENTS,

D TERMINAL IN FLARE CONTROL PANL PNL-101
TERMINAL IN J5-203
/\ TERMINAL IN UOTOR CONTROL PANEL PML-102

TERMINAL IN IGNITION PANEL PNL-103

WIRING BY JOMN ZINK CO.

—————— WIRING BY OTHERS (NOT BY JOHN ZINK co.)

6. ALL WIRING COLORS TO BE AS FG.LDVS
UNLESS INDICATED OTHERWISE:

120 V POWER BLACK
120 V NEUTRAL WHITE
GROUND GREEN
24 V OC POWER BLUE
24 V OC COMMON YELLOW
ANALOG STONAL BLACK
sntmxo ANALOG CONMON WHITE

] ]
[
CUSTOMER 120 V /1 PH / 60 HL N
— rr\— —{ L
2 u &2 L)
10A RECEPTACLE .
= ®
204
. w B ey n
— 20 X
e S
: (o)
c5
LST—m—erx,oL{j- ------- —-._"'L
' w|  BL-204
6 — PURGE AIR
BLOWER MOTOR
120V /1PH
7 —
3 8 —
9 —
HTR-1
- c Nt
10 — U 0 T} ENCLOSURE HEATER
I~ 5A I;I:, b & THERMOSTAT
12 AWG ® #12 AW
Ho— ca-n +
104
N
27— ©
58
E N
W= d)l
&
" — 13 POWER ON
PLC—1
L3 L il N1
15— R— PLC POWER
® SUPPLY
¢ O1P—
8 — é‘\.—
! I |® ® OPERATOR
; . INTERFACE
PANEL
17 —
PS—1
- il
24
18 vO© POWER SUPPLY
- 9
_— 24 Q—f —
18 24 '
L3 M
20— —® R —
_ 1
Nt
CONT'D ON DWG. 402
nmm-.mw—wrnu.:.:m-m.:u:m,ummm-v
glxr:.n:num&um nm—um—nu-ﬁmm
FOR:  MARK HEUKTT CONTRACTORS
e ._JOHI\I ZINK.
JOHN ZINK COMPANY LLC
KBSTTE: WALLA WALLA, WA PARTS MO SERVICE, CAL 1-800-755-4257 FAX (318) 234-1068
PHL~101 WIRING DIAGRAM
30 M BF-BI0AY FOR AN ENCLOSED ZT(F FLARE SYSTEM
PO N3 OS232010R
T R [oAR: 5ei0e1o CRIED CRAVDNG NS
NI TN - 108403401 £
s .. FIVITION DESOUPIION _ o | we. 7L S N YN T X e Y NOE . 11



N1
Ni L3
N L3 61—
13 CONTD FROM OWG 401 “ . oot .
- — Pl .
JB-203 BE-203 2 ™ oo " ctop 3 VACO w00 Og_ £62 PILOT GAS
START, —
e oloB o & +v FLAME SCANNER 42— ,_E]__-__.._“.,.____D__@ ro/0 @— REMOTE START/! 62 %D_.,I\Q_D_‘
- - BRN INSTALL SCANNER
1 ET Y WY eyt 0 vagt on c63 {&)}— N1 onrmon
g ] cowurn 3 | & Lo FLARE HIGH 63— o0/t @] G b
! c38 3
el _§_$ |- o s— (3 > —® 01 & TEMPERARTURE =
vac2 are co4 Y Ml rage
1 ! CR-26 N2 coz . o0, N
[T “ | & It c23 Q) o2 FLAME PROVED 64 /2 ®———(I :)——<\ OPERATING
il n N3 by cs5 =¥ Ml e
L3 8 ATIC BLOCK — 003 Q—— (W ——, o
S R - L o H e TH® o A 65 @ pOA STow
5 il RED 88-1210 sc-102 vAC3 outs | ces os L (S BLOWER
M nln FLALE FAILURE 13 [ N4 AUTOMATIC BLOCK 0:0/4 ®_ [ @ ot [} RI
I fn | o RELAY SO S U S Auroumie 66—
LR g ke R o » >
s 8D L2 POSL-204 = _&5 Lo/ PURGE AIR PRESSURE g7 00/s (R ce7 @ 3 AUTOUATIC 8L0CK
L~ GRN 47— "‘D’"““‘}“‘““‘D' g o 143, 144
cs8 nl e-1os
B B I :0/6 PURCE AIR BLOWR g5 0:0/5 @ GAS BLOWER RUN
L 8 H ——i—— H-® o 147
i c62 N1 pr-104
= bl r S & BL-103 69— 00/7 (R &> GAS BLOWER RUN
- —Q & B A
49 Ix-~~ - L0/7 GAS BLOWER » oas
L3 VED-104 AUX €50 INg . BL-104 S
0— tH FA--— - A{ H-® o GAS BLOWER
ours
2 £0/s n— e:0/8
51—
I )
52 & ro/w0 72— co/e @
PNL-103 ouTio
mn
. 75— 0:0/10 ®
CR~63 £33 N j IGNITION _ 10/11
[ l—o————i i—~ —E—HTL'JL:I- i BRI 53 ® outt
T (' VY I 12
» - - & ro/z 74— a0/ &)
54 .
]
L 10 PILOT vacs w2
ELECTRODE w3 — %:0/12 ()
1o/13 7
55— ®
HH-201 oumns
TSHH-20 . o
L3 Ml AR HIGH s5——
10 9 TEMPERATURE o
77— 0:0/14 &)
TC1 +
-A 7 57—
TE-201 / YEL II—D—-® oums
i 78— 0:0/15 @)
e |-
RED 11 é 3 58—
v1H®: Q2w
! 79—
1 oS30
59—
l..g
) 80— N
60— L5 7 N ]
L3 Nt

0k et D4 Covied, Irnced, Shwisgrepned,
o
M0, e Dk
FOR:
YSR _ QOBRY LWOML
JOHN ZINK OOMPANY’I“-I‘:?’“
: WAULA [ PAATS AMD SERVICE. CALL 1~8003-755- 4282 Fax (g:a)

= A L PNL-10) WIRING DIAGRAM
S0 M BF-8108e53 FOR AN ENCLOSED Z10F FLARE SYSTEOM
PA N B30T

RV
®__ & 'um Ho-y: Cii D—?—A%"oﬁoz o
x N 0AT: 5741, R

ar | o [ are. OATE AP A CATE: §-24-10 - | pam: L L3 N 1 ets..
o, RIVISION DESONPTION T DN
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—_ Nt -
& 100 128 —
MODULE 1 w |
82— THERMOCOUBLE 102— ¢ oo ] - ——{ RLovw 122
INPUT
€3 [Wor
B— & 103 — 123
Te-202% " 110 ToP
jtes | o THERMOCOUPLE MODULE 2
“— B {1 cotRaL 104 — oo
i INPUT/QUTPUT :
L 20 nos
85— L -{;] 105 — + o n ﬁ—J - 125—
ws | wo vios || S
86— A 106 —— - u 126 ——
Te-2028/ Y 1 L1 MIDDLE Y
s | mo- THERMOCOUPLE s07 1
o1 RED 40— CONTROL 107 1 .
] -
| sas 1214 Y108
83— L -[:] 108 —— + A 128—=
7 | mas+ "
89— £ 109 — - ®— 129 ——
Te-202¢ " 112 BoTTOM
w1 T N2 THERMOCOUPLE se
90— _‘# _ﬁ_ _® CONTROL 10 A 130
' 3
' = 6:2.0 Yy A
g —_ L_D " — + f—HA ﬂ—— GAS FLOW 13—
. T0 CUSTOMER
e I8 3+ w2 i RECORDER
— -8 - - @M= 2
13 Y
e | ms- —
88— 0 n— A J s
=
504 &:21 ma AN
* u R ¢ > FARE TeuPeRATR 14—
z CUSTOH
s {1 RECORDIR
95— 15— -®—14 D-ll?“":> 135
15 1
9% He— J 156
97— n7— 157 —
B— 1"— 138 —
99— 1y — 139 —
100 — 120 — “ 140 — "
Oreparty ol st Tk Covpeny
Uty oo ceaon, o
. JOHN ZINK COMPANY LLC
FARTS AD SERVICE. CAUL 1-800-788-4252 FAX 918) 234-1968
PM~101 WIRING DIACRAM
FOR AM ENCLOSED ZTOF FLARE SYSTEM
CERTIFILD T SRAWING WAMOOR
U REVISID PER QUSTOMER CHANGE VR 01 RPY A A 8109403403
— TEVISION DESCRIPTION CREENE
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John Zink Biogas Flare System PAGE 39
Sales Order: 9109403 User: Sudbury Landfill

XIII. SPECIFICATION SHEETS

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC



@ 0HN ZINK Project Spec Sheet List

JOHN ZINK COMPANY LLC

\

Project# 9109403 Project Site SUDBURY LANOFILL

Description  FBF ZTOF040X40LF 0000 0000
Customer MARK HEUETT CONTRACTORS
Location  WALLA WALLA, WA
Cust. PO# LTR 08-23-10

= r
1 1 50 FLARE CONTROL PANEL

T2 50 PNL-101 FLARE CONTROL PANEL

T 3 50 PNL-101 FLARE CONTROL PANEL

T 4 50 PNL-101 FLARE CONTROL PANEL

T 5 50 PNL-101 RECEIVER INSTRUMENTS

2 1 10 PNL-103 [GNITION TRANSFORMER

3 1 20 J6-203 JUNCTION BOX

3 2 20 BE-203 FLAME DETECTION SYSTEM

2 1 50 PR07 PANEL RACK

2 2 50 PCV-302 PRESSURE CONTROL VALVES & REGULATORS
2 3 50 SV-303 SOLENOID VALVES

2 4 50 HV-304 MANUAL BALL VALVE

2 5 50 PI-305 PRESSURE GAGES

5 1 10 TCV-202A ACTUATED CONTROL DAMPER

5 1 10 TE-201, TE-202A, TE-202B, TE-202C THERMOCOUPLES & THERMOWELLS
7 1 10 PDSL-204 PRESSURE SWITCHES

5§ 1 10 BL204 PURGE AIR BLOWER

s 1 10 SOV-102, SV-102, ZSC-102, Z50-102 ACTUATED BUTTERFLY VALVE
1 10 FA-107 FLASH - BACK ARRESTOR
110 FE-107, FT-107 MASS FLOW METER
2 1 10 LG-101 GAGE GLASSES AND COCKS
B 1 10 PDI-101 PRESSURE GAGES
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l JOHN ZINK JZ SPECIFICATION SHEET 1 | 0
ORI Z8NK CONPANY LLG FLARE CONTROL PANEL 10f 5
_ FOR JZ PARTS: (918)234-2751 PNL-101 | 9109403
C@\ Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
llem No. Qty Tag Number(s) Description JZ
Part No.
1 1 1 CE-101 HOFFMAN #C-SD36308 ENCLOSURE, NEMA 4 9000000
2 (36"H X 30"W X 8" D) A01
3 2 1 - HOFFMAN #CMFK MOUNTING KIT a—e—e
4 3 1 - HOFFMAN #C-P3630 SUBPANEL ——
5 4 1 — HOFFMAN #AWDF2416N4 WINDOW KIT, HINGED, NEMA 4 ——
6 (16"HX 24".W)
7 5 1 HTR-1 HOFFMAN #D-AH4001B HEATER, 400 W ————
8 6 1 GFI-1 . LEVITON #7599-| RECEPTACLE, GFCI, 15 A WITH ——
g #80401-1 COVER AND APPLETON #4CS1/2 BOX
10
1
12
13
14

-
[+)]

17

18

19

20

21

22

23
24

25 Notes:

ALL ITEMS REQUIRE UL LABEL
PANEL MOUNT

Prepared 08/02/2010 | JONES6A
Checked 09/13/2010| JONES6A
Approved 09/13/2010 | JONESBA

Quote Copies of Vendor
Attached: (] Yes |Literature Req'd: 1

JZ96.09 adopted from ISA-20-1975 Printed cn: 01-05-2011 at 17:20:55 by FRAZIERS




I JOHN ZINK JZ SPECIFICATION SHEET 1 | 0
JORN ZINK COMPANY LG FLARE CONTROL PANEL 20f 5
FOR JZPARTS: (918)234-2751 PNL-101 Ploject =2 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
Item No. Qty Tag Number(s) . Description Jz
Part No. |
1 1 1 L-1 CUTLER HAMMER #10250T181NC12N PILOT LIGHT, —_
2 TRANSFORMER TYPE, NEMA 4X, 120 V, WHITE LENS
3 2 1 L-2 CUTLER HAMMER #10250T181NC8N PILOT LIGHT, —
4 TRANSFORMER TYPE, NEMA 4X, 120 V, GREEN LENS
5 3 1 L-3 CUTLER HAMMER #10250T181NC7N PILOT LIGHT, ~—
6 TRANSFORMER TYPE, NEMA 4X, 120 V, RED LENS
7
8
9
10
11
12 4 1 S-1 CUTLER HAMMER #10250T20KB SELECTOR SWITCH, TWO e
13 POSITION , NEMA 4X, 1-N/O AND 1-N/C CONTACTS
14
15
16
17
18
19
20
21
22
23
24
25 Notes:
ALL ITEMS REQUIRE UL LABEL
PANEL MOUNT
(@m\ A “[Prepared | 09/02/2010 | JONES6A
A Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONESBA
A Attached: (1 Yes |Ciersturs Reqd: 1

JZ296.09 adopted from ISA-20-1975 . Printed on: 01-05-2011 at 17:20:55 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 1 I 0
JOFIN ZINK COMPANY LG FLARE CONTROL PANEL 30f &
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10

Item No. Oty Tag Number(s) Description JZ
Parl No.
1 1 1 PLC-1 ALLEN BRADLEY #1762-L40AWAR MICROLOGIX PROCESSOR 1157192
2 WITH DUAL RS-232 PORTS
3 2 1 PLC-1 ALLEN BRADLEY #1762-1T4 THERMOCOUPLE INPUT MODULE 1127113
4 3 2 PLC-1 ALLEN BRADLEY #1762-IF20F2 ANALOG INPUT AND OUTPUT 1127117
5 MODULE
6 4 1 PLC-1 ALLEN BRADLEY #1762-NET-ENI ETHERNET MODULE 1212476
7
8
9 5 1 olP-1 AUTOMATION DIRECT #EA7-S6M TOUCHSCREEN, NEMA 4, —_—
10 CAPABLE OF MEMORY MODULE EXPANSION
11 6 1 — AUTOMATION DIRECT #EZ-MLOGIX-CBL CABLE —
12 7 1 PS-1 PHOENIX #2938730 POWER SUPPLY, 24 V DC, —
13 48 W, 120V
14

-
[=2

-
-

-
o]

-
[12]

154
o

N
-

N
N

N
w

24

25 Notes:

ALL ITEMS REQUIRE UL LABEL

PANEL MOUNT

Prepared 09/02/2010 | JONES6A
Checked 09/13/2010} JONES6A
Approved 09/13/2010 | JONES6A

Quote Copies of Vendor
Attached: (] Yes |Literature Req'd: 1

JZ36.09 adopted from 1SA-20-1975 Printed on: 01-05-2011 at 17:20:56 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 1] 0
JOFN ZINK COVPANY LLC FLARE CONTROL PANEL 40of 5
(@w\ FOR JZ PARTS: (818)234-2751 PNL-101 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
ltem No. - Qty Tag Number(s) Description JZ
Part No.
1 1 75 —— PHOENIX #3004362 TERMINAL —
2 2 10 — PHOENIX #0441504 GROUND TERMINAL —
3 3 2 ——- PHOENIX #3003020 END PLATE -
4 4 2 ——- PHOENIX #0800886 END STOP —
5 5 1 ——— PHOENIX #1051003 MARKER —
6 6 1 -~ PHOENIX #0801733 TRACK ——
7 7 10 m—ae- ENTRELEC MTC6 TERMINAL (P/N 115 206.22) —
8 8 2 — PHOENIX #3006043 TERMINAL ovee
9 9 1 w—— PHOENIX #0443023 GROUND TERMINAL —
10 10 2 —— PHOENIX #3008027 END PLATE ————-
1
12 11 1 CcB4 SQUARE D #60131 CIRCUIT BREAKER, 25 A —
13 12 2 CB-2,11 SQUARE D #60110 CIRCUIT BREAKER, 10 A . ——
14 13 1 CB-10 SQUARE D #60106 CIRCUIT BREAKER, 5 A —
15
16 14 1 MS-204 SQUARE D #L.C1D12G7 MOTOR STARTER FOR 3/4 HP —_
17 120 V, 60 HZ MOTOR, 120 V COIL
18 16 1 —— SQUARE D #LRD21 OVERLOAD RELAY, 12 TO 18 A —————
19 ADJUSTABLE RANGE
20
21 16 4 CR- IDEC #RR3B-ULCAC120V RELAY, 3 PDT WITH INDICATING —
A3 A7 AR RO
22 LIGHT AND PUSH-TO-TEST BUTTON
23 17 4 — IDEC #SR3B-05 SOCKET —
24
25 Notes:
ALL ITEMS REQUIRE UL LABEL
PANEL MOUNT
= S Dale
kit e
Prepared 05/02/2010
Checked 09/13/2010 | JONESBA
Approved 09/13/2010 | JONES6A
Quote Caopies of Vendor
Attached: L1 Yes |Literature Req'd: 1

J296.09 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:20:56 by FRAZIERS




l JDHN ZINK JZ SPECIFICATION SHEET 1 I 0
JOFN ZINK CONPANY LG RECEIVER INSTRUMENTS 5o0f 5
FOR JZ PARTS: (918)234-2751 PNL-101 2 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
R L _ RS
1{ Service TEMPERATURE 25 | Input Signals -1 TYPE K THERMOCOUPLE
2 26 | No. of Inputs 1
3| Function SWITCH + 27 | Power for XMTRS
£ 4|Case Color | » 28| Transmitter Spec. No. .
N 5| Mounting INTERNAL T 29/ Burnout UPSCALE
A6 ° 30
t 7 Enclosure Class General Purpose 31
8| Power Supply 117 V60 Hz 32
9| Chart 33 | Alarm Switches: Qty | Fomm 1 |
10 34 Rating 8A
11| Chart Drive 35 | Function . Meas. Var.
12| Scales 3 36 | Contact ]on Measurement Open I Increase
13 H- 74
14 P=Prop{Gain), I=Integral{Auto Reset), D=Derivative{Rate), Sub: s=Slow, f=Fast : 38
15} Control Modes ¢ 39
c 16| Action 40
N 17| Auto-Man Switch 41
&k 18| SetPoint Adj. 42
f 19| Manual Reg. : 43 | Manufacturer WATLOW
£ 20| Output , 44|ModelNo. CV-C8KH-0000-2500-D
k21 R 45 Tag No. TSHH-201
22 e 46| Quantity 1
23 a7 Mount PANEL
24 48 | JZ Part No. —m——-
49 Notes:

ALL ITEMS REQUIRE UL LABEL

A Prepared 00/02/2010 | JONES6A

5 Checked 09/13/2010 | JONES6A

A Approved 09/13/2010 | JONES6A
Quote Copies of Vendor

A Attached: L] Yes|Literature Req'd: 1

JZ96.33 adopted from 1SA-20-1976 Printed en: 01-05-2011 at 17:20:57 by FRAZIERS




I JOHN ZINK

JOHN ZINK COMPANY LLC
FOR JZPARTS: (818)234-2751

JZ SPECIFICATION SHEET
IGNITION TRANSFORMER

PNL-103

2| o
10f 1
9109403

Project Name: FBF ZTOF040X40LF 0000 0000

Customer Name: MARK HEUETT CONTRAC'FORS

Project Site: SUDBURY LANDFILL

Customer P.O.: LTR 08-23-10

QUANTITY: ONE (1) ASSEMBLY REQUIRED
ALL ITEMS REQUIRE UL LABEL

1| Manufacturer DONGAN 13| Manufacturer KILLARK

2! Model AD6-SAG 14| Model XJB-5106

3| Tag No. IT-1 15| Enclosure NEMA 7
; 4! Primary 120V, 60 HZ . 16 | Dimensions 5"WX10"HX6"D
A 5 Secondary 6000 V N 17]|JZ Part No. 0003653
%  &|JzPatNo. 0002558 L 18
; 7 g 19 | Sub-Panel Manufacturer KILLARK
R o8 R 20|Sub-Panel Model No 7998-4
E o9 & 21{Jz Part No. 0901135

10 22

11 23

12 24| Mount BELOW

25 Notes:

PANEL MOUNT, THEN SHIP LOOSE FOR FIELD INSTALLATION

= T E
S | T
A Prepared |  00/02/2010
ZS Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONES6A
A Quote Copies of Vendor
Attached: (1 Yes |Literature Req'd: 1

JZ96.18 adopled from ISA-20-1975

Printed cn; 01-05-2011 at 17:20:57 by FRAZIERS
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JOHN ZINK JZ SPECIFICATION SHEET 3] o
l JORN ZNK COMPANY LLC JUNCTION BOX Tof 2
FOR JZ PARTS: (318)234-2751 JB-203 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.0.: LTR 08-23-10
ltem No. Qty Tag Number(s) Description Jz
Part No. |
1 1 1 CE-203 |HOFFMAN #A1412NF ENCLOSURE, NEMA 4 0015278
2 (14"HX 12°W X 6" D) |
I 1 — HOFFMAN #A14P12 SUBPANEL 0003527
"EE 1 — HUBBELL #SHC1023 CORD CONNECTOR, ALUMINUM, 1101680
5 172" NPT HUB FOR 3/8" DIAMETER CABLE COMPRESSION
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25 Notes:
ALL ITEMS REQUIRE UL LABEL
INSTALL CORD CONNECTOR IN BOTTOM OF ENCLOSURE
PANEL MOUNT, THEN SHIP LOOSE FOR FIELD INSTALLATION
=
A Prepared |  09/02/2010|{ JONES6A
A Checked |  09/13/2010[JONES6A
A Approved | 09/13/2010| JONES6A
a ot o Yoo |Comies o Yerce

J296.09 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:20.58 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 3 | 0
JOFN ZINK COVPANY LLC FLAME DETECTION SYSTEM 20f 2
FOR JZ PARTS: (918)234-2751 BE-203 ‘ 9109403
(ﬂm\ Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Proiect Site: SUDBURY LANDFILL . Customer P.0.: LTR 08-23-10
1[ Manufacturer COEN JZ Part No.
2| Model No. DSF-2000-SB 2653-213-05
3! Quantity 1
i 4! Type . Ultra-Violet
; 5 SELF-CHECKING
E 6 | Power Requirement 24V DC
s 7| Cable 10" LENGTH
: 8| Mounting Connection 1" NPT (PROCESS), 1/2" NPT (CONDUIT)
p 9| Tag Number(s) BE-203
£ 10
11
12| Electrical Classification CLASS 1, DIVISION 1, GROUP D
13| Mount SHIP LOOSE FOR FIELD INSTALLATION
14| Manufacturer
15| Model No.
16| Quantity
17 | Description
F 18
A 19
€  20{ Power Requirement
R 21| Amplifier
E 22| Wiring Base
% 23|FFRT.
24
25
26| Tag No.(s)
27 | Mount
28 Notes:
[ e |
A Prepared 09/02/2010 JONESSA
A Checked 09/13/2010| JONESEA
A Approved | 09/13/2010) JONES6A
a QU0 5. ] Yoo ot renter

JZ96.15 adopted frem 1SA-20-1975 Printed on: 01-05-2011 at 17:20:58 by FRAZIERS
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l JOHN ZINK JZ SPECIFICATION SHEET

JOHN ZINK COMPANY LLC PANEL RACK
FOR JZPARTS: (518)234-2751 PR-101
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
Iltem No. Qty Tag Number(s) Description JZ

Part No.
25' — DELCO #440 IGNITION WIRE, HIGH VOLTAGE 0002167

-
-

2 400" ————- THERMO SENSORS #PPZS16KX THERMOCOQUPLE WIRE, . 0403529

16 GAGE SHIELDED, MOISTURE RESISTANT

W 0 N & ;s W N

ey
(=]

-
u—ry

-
[N

13

14
{ 15

16

17

18

19

20

21
22

23
24

25 Notes:

ALL ITEMS REQUIRE UL LABEL

SHIP LOOSE FOR FIELD INSTALLATION

¥ £ T N i T ) : —:&'—"‘l : RSRARE " 5
~ A Prepared 09/0212010 JONESSA
‘ A Checked 09/13/2010 | JONESBA
_E Approved 09/13/2010 JONESG6A
A Quote Copies of Vendor

Attached: L] Yes |Literature Req'd: 1

J296.09 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:20:59 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 2 5
JORN 25K COMPANY LG PRESSURE CONTROL VALVES & REGULATORS P
FOR JZ PARTS (518)233-2751 PCV-302 Project 9109403

Project Name: FBF ZTOF040X40LF 0000 6000

Customer Name: MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
. 1| Service PROPANE / NATURAL GAS . 28 | Filt. Reg. Supply Gage NO | NO
1 2| Line No./Vessel No. ¢ 29| Line Strainer
¢ 3| Line Size/Sched. No. 12" ¢ 30| Housing Vent
4! Function PILOT GAS s 31/ Internal Relief NO
5| Type of Body REGULATOR R 32
6| Body Size Port Size 172" ¢ 33
7| Guiding No. of Ports 2 5 34
8| End Conn. & Rating 172" NPT 35 | Flow Units SCFH
9| Body Material ALUMINUM. 36 | Fluid PROPANE / NATURAL GAS
o 10| Packing Material 37| Quant. Max -+ 25750
3 11] Lubricator | Isolating Valve 38| Quant. Oper. 22745
12| Seal Type s 39 Valve Cv Valve 4 1.33 35.02
13| Trim Form E 40| Nomm. Inlet Press. | aP 20PSIG
14| Trim Material ~I/ 41| Max. Inlet Press. 400 PSIG
15| Seat Material NITRILE : 42 | Max. Shut Off AP
16| Required Seat Tightness 43| Temp. Max. Operating 180 60
17 | Max. Allow. Sound Level dBA 441 Oper. sp. gr. Mol. Wt. 1.52/0.65 441719
18| Type of Actuator SPRING DIAPHRAGM 45| Oper. Visc. % Flash
19| Pilot 46| % Superheat % Solids
: 20| Supply to Pilot 47| Vapor Press, Crit. Press.
; 21! Self Cont. Ext. Conn. X 48 | Predicted Sound Level dBA
: 22| Diaphragm Material NITRILE 49
o 23 Diaphragm Rating o 50|Manufacturer FISHER
N 24| Spring Range 0 TO 35 PSIG : 51| Model No. 67D-27
25| Set Point 15 PSIG : 52 | Mount RACK
26 53| Tag No. PCV-302
27 541 JZ Part No. 1260113
55 Notes:
QUANTITY: ONE (1) REQUIRED
A Prepared JONES6A
T Checked 09/13/2010 | JONES6A
A Approved 09/13/2010| JONES6A
A Quote Copies of Vendor
Attached: L] Yes |Literature Req'd: .1

JZ296.28 adopted from 1SA-20-1975

Printed on: 01-05-2011 at 17:20:59 by FRAZIERS




I JOHN ZINK JZ SPECIFICATION SHEET 4 0
JORN ZNK COMPANY LLC SOLENOID VALVES 30f5
FOR JZPARTS: (918)234-2751 §Vv-303 roject s 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
o ————————————— s _ R
o 1| Tag No. S§V-303 . 28! Enclosure NEMA 4,7
E 2 Service PILOT GAS o 29! Voltage /HZ 120v | 60 |
e 3 £ 30! Style of Cal F
A 4] Line No. / Vessel No. 2 31| Single or Double Coil
" 5| Quanity 1 5 32
6 Type 33
71 Size: Body | Port 1/2" 34" 34| Fluid PROPANE NATURAL GAS
8 Rating | Type Conn. NPT § 35| Qly. Maximum 25 SCFH 50 SCFH
Y 9| Material - Body ALUMINUM R 36| Oper. Diff. Min / Max 0 |20psiG
"; 10, Material -- Seat NITRILE ; 37| Allow. Diff. Min / Max [} 50 PSIG
€ 11| Material -- Diaphragm NITRILE E  3g| Temp. Norm/Max. F 60 125
: 12i Operation Direct/ Pilot DIRECT g 39] Oper. sp. gr. 1.52 0.65
3 13; Packless or Type Packed PACKLESS g 40 Oper. Viscosity
14| Manual Re-Set NO - 41| Required Cv
15; Manual Operator 42| Valve Cv 44
16 4;
17 44
w 18 2-Way Vaive Opens/Close CLOSES 45
'E' 19] 3-Way 46
N 20! Vent Port Opens/Close 47
© 21| Press Port Opens/Clos 48
¢ 22 4-Way 49
'E‘ 23] Press to Cyl.1/Cyl.2 50
g 24! Exh, from Cyl.1/Cyl.2 51| Manufacturer ASCO
125 52| Model No. EF8215G20
: 26 53! Mount RACK
° 7 54| JZ Part No. 0012004
55 Notes:
Is’ [Revision Descriptio
A Prepared 09/02/2010 | JONES6A
I Checked 09/13/2010 ] JONES6A
A Approved 09/13/2010 | JONES6A
A tes O veo| hbmmer e+

J296.36 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:21:00 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 4| o

JOHN ZINK COMPANY LLC MANUAL BALL VALVE 40f 5
FOR JZ PARTS: (918)234-2751 HV-304 g g 9109403
Project Name: FBF ZTOF040X40LF G000 0000 Customer Name:_MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL

Customer P.O.: LTR 08-23-10
34 Notes:

1{Manufacturer APQOLLO

2 |Model No. 73A-103-01
3|Process Connections THREADED

4 |Body Material CARBON STEEL
5]Ball Material CARBON STEEL
6]Stem Material CARBON STEEL
7 |Seal/Seat Material TFEMFE

8] Packing Material TFE
9|Handle Type LEVER

10

11

12

Oper. Oper.
Size Press. Temp. Jz

13} Qiy Tag No. PSIG |° F Service Mount | Part No.
14| 1 HV-304 12" 15 60 PILOT GAS RACK | 0501519
15

16

17

18

19

20

21

22

23

24

25 K

26

27

28

29

30

31

32

33

Prepared

Checked 09/13/2010

JONESEA

Approved 09/13/2010

JONES6A

Quote
Attached: [ ] Yes

Copies of Vendor
Literature Req'd: 1

JZ86.21 adepted from ISA-20-1975

Printed on: 01-05-2011 at 17:21:00 by FRAZIERS




I JDHN ZINK JZ SPECIFICATION SHEET 4| 0
JORN ZNK CONPANY LLC PRESSURE GAGES 50f 5
FOR JZ PARTS: (918)234-2751 PI-305 _ 9109403
Project Name FBF ZTOF040X40LF 0000 0000 Customer Name MARK HEUETT CONT!
Project Site SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1] Type Direct 13| Process Connection 1/2" BOTTOM
2 Mount Type Local 14 | Operating Temperature 60 F
3| Dial Diamete | Color 4172 WHITE 15 OPTIONS
4| Case Material Phenol 16
51 Ring Type Screwed 17
6| Blow-Out Protection Back 18
7| Lens Material Plastic 19
8 Accuracy Required +/- 0.5% 20
9. Element Type Bourdon 21
10; Element Materia SS 22
11! Socket Material Steel 23| Manufacturer WIKA
12| Movement Material S8 24| Model No. 222.34 4.5 30PSI 1/2L
Quantity | Tag No Range Oper. Press. Service JZ Part No
25 PSIG PSIG
26 1 PI-305 0TO 30 15 PILOT GAS 1209636
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45 Notes:
RACK MOUNT
A Prepare 09/02/2010 ] JONESS.
A Checked 09/13/2010 | JONES6A
—E Approved 09/13/2010| JONES6A
A Quote Copies of Vendor
Altached: (1 Yes |Literature Req'd: 1

J296.29 adopted from ISA-20-1975

Printed cn: 01-05-2011 at 17:21:01 by FRAZIERS




l \'OHN ZINK JZ SPECIFICATION SHEET 5 0
JORN ZINK COMPANY LLG ACTUATED CONTROL DAMPER 10f 1
FOR JZ PARTS: (918)234-2751 TCV-202A 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL - Customer P.O.: LTR 08-23-10
1] Tag No. TCV-202A
2! Service AIR
o 3, Manufacturer AMERICAN WARMING
4 4| Line Size/Sched. No.
P 5| Type of Body VC-412 OPPOSE BLADE
R 6| Body Size 36"Hx36"W
7| Port Size
8| End Conn. and Rating
9
10| Body GALVANIZED
11! Disc
u 12| Shaft
% 13| Bushing
: 14| Trim: Seat
A 15 Packing
; 16
17
18| Required Seat Tightness
19
20| Temp © Max |[Min | AMBIENT
¢ 21| Press. Max |Min | AMBIENT
3 22| Maximum Shut Off A /Pressure
! 23 Max Flow Cv(Cg) |
E 24| Norm. Flow |Cv(Cg) |
25
2 26| Manufacturer WORCESTER
; 27| Model No. 12H755Z120A20AF4174
: 28! Type ELECTRIC
o 29!
® 30
31
32 Quantity 1
33 Location SHIP LOOSE
34| JZ Part No. 9109403A05
35 Notes:

ACTUATED DAMPER TO OPEN AT 4 MA INPUT AND CLOSE AT 20 MA INPUT.

ALSO SUPPLY HONEYWELL #4074ERU GASKET
JOHN ZINK PART NUMBER: 9019000445
QUANTITY: ONE (1) REQUIRED

| Rl s amS e
Prepared 09/02/2010 | JONES6A
Checked 09/13/2010 | JONES6A
Approved 09/13/2010 | JONESBA

Quote Copies of Vendor
Attached: (1 Yes |Literature Req'd: 1

J296.03 adopled from ISA-20-1975 ' Printed on: 01-05-2011 at 17:21:01 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 6 | 0
TN ZINK COMPANY LLT THERMOCOUPLES & THERMOWELLS 1of 1
FORJZ PARTST (91812342751 TE-201, TE-202A, TE-202B, TE-202C Project | - 9108403

Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.0.: LTR 08-23-10
E 1| Manufacturer THERMO SENSORS 11 [ Material INCONEL 600
'E' 2 | Model No. 494-92716-18-K-1600 VEV 12 | Construction STRAIGHT PIPE
[ 3| ISA Type Wire Size K 14 AWG . 1310.D. Dim. 1.D. Dim. 0.840" 0.622"
5 4| Sheath O.D. | Sheath Mat'l 3/8" INC 600 L 14| Process Conn. |Internal Conn. 1" NPT
T 5| Type Ungrounded 15
6| Material CASTIRON A 16 | Nipple Length "N"
H 7 | Conduit Connection 3/4" s 7
i 8| Terminal Block Single : 18 | Manufacturer
o 9 s 19]Model
10 Y20
Tag No. Well Dimes. | Element | Single Type | Gage Service JZ Part No.
21 nym e Length Duplex
22 TE-201 18" SINGLE K 14 |HIGH TEMPERATURE 1099113
23 TE-202A 18" SINGLE K 14 |TEMPERATURE CONTROL 1099113
24 TE-202B
25 TE-202C
26
27
28
29
30
3
32
33
34
35
36 !
37 Notes:
QUANTITY: FOUR (4) ASSEMBLIES REQUIRED
SHIP LOOSE FOR FIELD INSTALLATION
A Prepared 09/02/2010 { JONES6A
Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONES6A
A Riathec: 0 Yos Citet Roer_

JZ96 .40 adopted from ISA-20-1975

Printed cn: 01-05-2011 at 17:21:02 by FRAZIERS




I JOHN ZINK JZ SPECIFICATION SHEET 7 | 0
JOHN ZINK COMPANY LLC PRESSURE SWITCHES 10f 1
™ FOR JZ PARTS: {918)234-2751 PDSL-204 9109403
. Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
e 1| Type " Press 11| Type Snap
E 2| Sefting Field w 12| Quantity Single
€ 3| Dead Band Fixed + 13| Fom SPDT
A4 w 14/ Rating 15A /120 V/60 HZ
5 15 | Load Non-inductive
€ 6] Type Diaphragm 16 | Enclosure Expl. Proof
'E- 7| Material RUBBER : 17 | Conduit Connection 1/2° NPT
M 8 Connection 1/8" NPT BOTTOM g 18
¥ 8 Mounting Local rR 18| Manufacturer DWYER
10 20 | Model 1950-1-2F
Tag No. ,' Process |  Adj. Set Point Teg% Service Mount |JZ Part No.
21 i Cond. Range Process Signal [O F PSI
22| PDSL-204 | Increase {0.4TO1.6"| 0.5° AMB. | ATM. |PURGE AIR FIELD 0024372
23
24
25
26
27
28
29
30
31
32
33
34
35
36 Notes:

QUANTITY: ONE (1) REQUIRED

| ision Date "[R&vision Deser Daté | -aNaime
(m\ A Prepared |  09/02/2010| JONES6A
. A Checked 09/13/2010 | JONES6A
A Approved 09/13/2010|{ JONES6A
A Quote Copies of Vendor

Attached: L1 Yes |Literature Req'd: 1

J286.31 adopted from ISA-20-1975 Printed on: 01-05-2011 al 17:21:02 by FRAZIERS




l JDHN ZINK JZ SPECIFICATION SHEET Spab 8 | 0
JOHN ZINK COVPANY LLC PURGE AIR BLOWER 10f 1
FOR JZ PARTS: (918)234-275 ", BL-204
C@‘ : ! Projecl 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1
PURGE AIR BLOWER
MANUFACTURER: AMERICAN FAN COMPANY
MODEL: SC-800
QUANTITY: ONE (1) REQUIRED
ARRANGEMENT: 4-FM
MOTOR: 3/4 HP, 1800 RPM, TOTALLY ENCLOSED EXLOSIONPROOF (TEXP),
56-C FRAME .
120/240 V AC, SINGLE PHASE, 60 HZ
SPEED: 1750 RPM @ 0.5 BHP
DUTY: 700 CFM @ 1.7" H,0
TEMPERATURE: 100 °F
ACCESSORIES: OUTLET FLANGE, INLET SCREEN, 50% CUTOFF DAMPER, DRAIN

JOHN ZINK PART NUMBER: 1063304
TAG: BL-204

SHIP LOOSE FOR FIELD INSTALLATION

Prepared

Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONES6A
A Quote Copies of Vendor

Attached: (1 Yes |Literature Req'd: 1
JZ86.10 adopted from 1ISA-20-1975 Printed cn: 01-05-2011 at 17:21:03 by FRAZIERS




9| o
1of 1
9108403

l JOHN ZINK JZ SPECIFICATION SHEET

JOHN 27K CONPANY LLG ACTUATED BUTTERFLY VALVE
FOR JZ PARTS: (9182342751 S0OV-102, SV-102, ZSC-102, Z50-102

Project Name: FBF ZTOF040X40LF 0000 0000 :
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
‘E‘ 1{ Tag No. SOV-102 . 281 Manufacturer
: 2| Service LANDFILL GAS g 29| Model
: 3| Line No./Vessel No. ; 30| Signal Supply Requirement
L 4| Line Size/Sched. No. 6" 1 31| Input Signal
5| Type of Body | Body Size WAFER 6" 5 32| Output Signal
T 6| PortSize Valve Cv 6" £ 33| Electrical Rating
: 7| Shaft Diameter . 34
8| Face to Face Dimension 35| Filter Regulator
9| End Conn. and Rating 6" 150 LB RF 36| Gage Set
10| Body CARBON STEEL 37| Mechanical Travel Stop
11| Disc 316 STAINLESS STEEL 2 38| Instr. Tubing Requirements STAINLESS STEEL
o 12| Shaft 17-4 PH STAINLESS STEEL I 39| Position Switch ZSC/O-102 TOPWORX #DXP-M21GNEB
‘T‘ 13| Bushing : 40| Solenoid Vaive SV-102 ASCO #EF8320G184 120V/60H
E 14| Trim Form 5 41| Other Accessories SPEED CONTROL VALVE
"\ 18| Trim: Seat PTFE 42
; 16 Seal 43
17 Packing 44
18| Seat Leakage Classification 45| Fluid Type LANDFILL GAS
18 : 46 | Operating Temperature Range 40 TO 100F
20! Manufacturer BETTIS R a7 Operating Flow Rate Range 0 TO 350 SCFM
. 21! Model DS350SR3 | 48, Operating Pressure Range -40" H20
€ 22| Type (Pneumatic/Electrical) PNEUMATIC € 49 Maximum ShutOff A /Pressure
y 23| Input Signal (Max/Min) 50
T 24, Action (Spring Return/Double) SPRING RETURN 51| Manufacturer XOMOX
: 25 Actuator/Valve Orientation 52| Model Number 6" 801-267-ST2
26| Failure Mode CLOSED 53| Mount SKID
27| Minimum Supply Pressure -100 PSIG 54| JZ Part No. 1060723
55 Notes:

QUANTITY: ONE (1) ASSEMBLY REQUIRED

Prepared 098/02/2010
Checked 09/13/2010 | JONES6A
Approved 09/13/2010 | JONES6A

Quote - |Copies of Vendor
Attached: (1 Yes |Literature Req'd: 1

J296.02 adopled from ISA-20-1975 Printed on: 01-05-2011 at 17:21:03 by FRAZIERS
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JOHN ZINK

JOHN ZINK COMPANY LLG
FOR JZ PARTS: (918)234-2751

JZ SPECIFICATION SHEET
FLASH - BACK ARRESTOR

FA-107

10} o

1of 1

9109403

Project Name: FBF ZTOF040X40LF 0000 0000

Customer Name: MARK HEUETT CONTRACTORS

© 0 ~N B O b WN

10
11
12

Manufacturer

Project Site: SUDBURY LANDFILL

ENARDO 34 Notes:

Model! No.

E71006/D-AAF-13

Process Connections

125 LB FF

Body Material

ALUMINUM

Element Materia

ALUMINUM

Drain Connection

172" NPT WITH PLUG

Body Configuration

ECCENTRIC

Customer P.O.: LTR 08-23-10

TWO (2) 1/2" FNPT TAPS WITH PLUG
REQUIRED, ONE ON EACH SIDE OF
ELEMENT.

13

Qty Tag No.

Size

Oper. Oper.
Press. Temp.

H20 |° F Service

JZ
Mount

Part No.

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

1 FA-107

10" 100 JLANDFILL GAS

FIELD

1023686

A Prepared |  09/02/2010 | JONES6A
A Checked 00/13/2010 | JONES6A
A Approved |  09/13/2010 | JONESBA
A Quote Copies of Vendor
Attached: [ Yes |Literature Req'd: 1

J256.16 adopted from 1ISA-20-1975

Printed on: 01-05-2011 at 17:21:04 by FRAZIERS




JOHN ZINK

l JOHN ZINK COMPANY LLG
FOR JZ PARTS: {918)234-2751

JZ SPECIFICATION SHEET
MASS FLOW METER

FE-107, FT-107

1] o0

10f 1

9109403

Project Name: FBF ZTOF040X40LF 0000 0000

MASS FLOW METER

MANUFACTURER:
MODEL:
QUANTITY:

CONNECTION:

MOUNT:
PROBE LENGTH:
TUBE MATERIAL:

POWER:

ENCLOSURE RATING:
ENCLOSURE MATERIAL:
TRANSMITTER:
OUTPUT:

SERVICE:
PIPE:

MINIMUM FLOW RATE:
DESIGN FLOW RATE:
MAXIMUM FLOW RATE:

MINIMUM PRESSURE:
DESIGN PRESSURE:
MAXIMUM PRESSURE:

MINIMUM TEMPERATURE:
DESIGN TEMPERATURE:
MAXIMUM TEMPERATURE:

JOHN ZINK PART NUMBER:
TAG NUMBER:

THERMAL INSTRUMENT COMPANY

62-9/9500-1-G-1/2-316SS-PG-120-4/20-ND

ONE (1) ASSEMBLY REQUIRED

3/4" MALE NPT COMPRESSION FITTING
(316 STAINLESS STEEL BODY AND FERRULE)

TOP
12t
316 STAINLESS STEEL

120 V, SINGLE PHASE, 60 HZ
NEMA 7/4X

ALUMINUM

INTEGRAL

4TO 20 MA

LANDFILL GAS (50% CH,, 50% CO,)
6" DIAMETER, SDR 17 HDPE
(5.814" INSIDE DIAMETER)

0 SCFM
350 SCFM
385 SCFM

0 PSIG
10" H,0
1PSIG

32 °F
100 °F°
120 °F

9109403A11
FE-107, FT-107

SHIP LOOSE FOR FIELD INSTALLATION

Pro'lect Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1

Attached: (] Yes

A Prepared 09/02/2010 | JONES6A
A Checked |  09/13/2010 | JONES6A
A Approved 09/13/2010 | JONESBA
A Quote Copies of Vendor

Literature Req'd:

1

JZ96.10 adopted from ISA-20-1975

Printed on: 01-05-2011 at 17:21:04 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 12 l 0
JOFN ZINK COMPANY LLG GAGE GLASSES AND COCKS 10f 1
(@ FOR JZ PARTS: (918)234-2751 LG-101 Bro 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Pro'!ect Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1| Type Tubular 11 { Type Straight
G 2| Connection Type Top & Bottom ¢ 12| Connection Vessel 3/4" NPT
: 3| Conneclion Size: VentE Drain 3/4" [ 34" A 13| Connection: Gage [ Vent] Drain l 1 | s
E 4 Material 316 STAINLESS STEEL : 14 | Material 316 STAINLESS STEEL
. 5| Minimum Rating -6 psigat 150 OF 15 | Minimum Rating -6 psig at 150 OF
L 6| Options SHIELDED SIGHT GLASS g 16 | Construction
: 71| Manufacturer KENCO ¢ 17| Bonnet
s 8) Model EPG-3/4-22" OAL : 18 | Options Ball Checks
-9 19 | Manufacturer KENCO
10 20 | Model KTV-75-8S
aty.| TagNo. | Visible cL. ModelNo.  [Temb | "Rress: Service JZ Part No.
21 | Glass Conn. oOF H20
22| 1 LG-101 18" 24" BELOW 100 -40" |LANDFILL GAS BELOW
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37 Notes:
DESCRIPTION: ISOLATION VALVES - SHIELDED SIGHT GLASS
MODEL. KTV-75-8S EPG-3/4-22" OAL
QUANTITY: ONE (1) SET REQUIRED ONE (1) REQUIRED
JOHN ZINK PART NUMBER: 1004970 1006492
CENTER TO CENTER DISTANCE IS 24" BETWEEN TWO (2) 3/4" DIAMETER FEMALE NPT VESSEL
CONNECTIONS.
SKID MOUNT
Prepared | 09/02/2010 | JONES6A
Checked 09/13/2010 | JONES6A
Approved 09/13/2010 | JONES6A
Quote Copies of Vendor
JAttached: (1 Yes |iterature Reqd: 1

J296.17 adopted from ISA-20-1975 Printed cn: 01-05-2011 at 17:21:05 by FRAZIERS




I JDHN ZINK JZ SPECIFICATION SHEET 13| 0
JOHN 2K COVPANY LG PRESSURE GAGES 10of 4
FOR JZPARTS: (918)234-2751 PDI-101 9108403
Project Name FBF ZTQFQ40X40LF 0000 0000 Customer Name MARK HEUETT CONTRACTORS
Pro'lect Site SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1| Type DIRECT 13| Process Connection 118" NPT
2| Mount Type LOCAL 14
3/ Dial Diamete ] Color 4-3/4" I WHITE 15| OPTIONS
4 Case Material ALUMINUM 16
5| Ring Type SCREWED 17
6| Blow-Out Protection BLOWOUT PLUG 18
7| Lens Material PLASTIC 19
8| Accuracy Required 2% 20
9| Element Type DIAPHRAGM 21
10| Element Materia SILICONE RUBBER 22
11| Socket Material 23| Manufacturer DWYER
12 | Movement Material 24 | Model No. 2005
Quantity | Tag No Range Oper. Press. Service JZ Part No
25 H20 H20
26 1 PDI-101 0TO 5" 2" MOISTURE SEPARATOR 0404310
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45 Notes:
SKID MOUNT
© Revision Degcription ._ Date s |- Neme =
(m\ AT - Prepare |  09/02/2010| JONESEA
A Checked |  09/13/2010| JONESEA
A Approved 09/13/2010 | JONES6A
A Shote i [ Yes | Copies o bonder

J296.29 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:21:05 by FRAZIERS
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N2100000MO.RSS

e e O T e YA BRLG ' NE TR z ; 2 _
1 ZTOF FLARE SYSTEM FOR A LANDFILL W/2 BLOWERS THERMOCOUPLE SELECI'ION IS AUTO ANALOG OUT FOR GAS FR AND
(@@W STACK TR. W/ OUTPUTS FOR AUTO DIALER.
POWER UP RESET
TON
0000 Timer On Delay EN E=—
Timer T4.0
Time Base 1.0 DN ==
Preset 3<
Accum 3«
RESET
OIP PULSE RESET
RESET TIME PULSE
B3:5 T4:2 B3.0
oot I F <>
0 DN 0
HIDDEN RESET
I.0
1 L
1 =
21
Bul.1762
POWER UP RESET
T4:.0
4t
DN
RESET
OIP PULSE
RESET TIME
B3:5 TON
1 E Timer On Delay —CEND)—]
0 Timer T4:2
Time Base 1.0 —(DND>—
HIDDEN RESET Preset 3<
I.0 Accum 0<
1L
1 C
21
Bul.1762
FLARE HI
HI TEMP SD RESET TEMP
TSHH-201 SUMMER PULSE LATCH
1.0 B34 B3:0 B3:0
0003 I F <>
1 0 0 2
Bul.1762
I.u .
TEMP
LATCH
B3:0
1 t
2
Page 1 Thursday, December 09, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN —--- Total Rungs in File = 78
MAIN
MAIN FLAME
FLAME SD RESET FAIL
(,«m TRYS SUMMER PULSE LATCH
C5:0 B3:4 B3:0 B3:0
0004 1 E 1 —— <O
DN 0 0 4
MAIN
FLAME
FAIL
LATCH
B3:.0
] E
4
PILOT PILOT
FLAME SD RESET FAIL
TRYS SUMMER PULSE LATCH
C5:1 B3:4 B3:0 B3:0
0005 i E — E = P,
DN 0 6
PILOT
FAIL
LATCH
B3:0
5 £
6
FLAME
RUN HAS RUN PROVED RESET
LATCH LATCH BSL-203 PULSE EARLY FLAME
B34 : 10 B3:.0 TON
4 E J E Timer On Delay —CEND——
4 0 Timer T4:4
Bul.1762 Time Base 1.0 —(DN>—
RUN Preset 60<
LATCH Accum 0<
B3:4
4
EARLY
FLAME
SD RESET FAIL
EARLY FLAME SUMMER PULSE LATCH
T4:4 B34 B3:0 B3:.0
o7 16 It S
DN 0 0 8
FLAME
PROVED 0)14 RUN
BSL-203 START LATCH
1.0 B3:5 B3:4
b = =
2 2 4 '
Bul.1762
EARLY
FLAME
FAIL
LATCH
1L e

d L

age 2

Thursday, December

09, 2010 - 16:58:

49



N2100000MO0.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
AUTO
CR-67 VALVE
@ AUTO OPEN
(@WM VALVE ZS0-102 VALVE OPEN
0:0 I.0 TON
0008 —— Timer On Delay —CEND>—
Timer T4:6
Bul.1762 Bul.1762 Time Base 1.0 —(DN>—
Preset 45<
Accum 0<
AUTO
VALVE
SD RESET FAILED
VALVE OPEN SUMMER PULSE TO OPEN
T4:6 B34 B3:0 B3:0
0009 1 E == C >—
DN 0 0 10
AUTO
VALVE
FAILED
TO OPEN
B3:0
1 E
m
10
AUTO
CR-67 VALVE
AUTO CLOSED
VALVE Z5C-102 VALVE CLOSED
0:.0 1.0 TON
Timer On Delay —CEND>—
5 3 Timer T4:8
Bul.1762 Bul.1762 Time Base 1.0 —(DN>—
Preset 45<
Accum 0<
AUTO
VALVE
SD RESET FAILED
VALVE CLOSED SUMMER PULSE TO CLOSE
T4:8 B3:4 B3:0 B3:0
0011 1 F 1 E P
DN 0 0 12
AUTO
VALVE
FAILED
TO CLOSE
B3:0
1k
12
AUTO AUTO
VALVE VALVE
CLOSED OPEN VALVE
ZSC-102 250-102 OPEN & CLOSED
I:0 1:0 TON
0012 H F 4 E Timer On Delay —CEND>—
3 4 Timer T4:10
(ﬂm Bul.1762 Bul.1762 Time Base 1.0 —(DON>—
- Preset 45<
Accum O<
cage 3 Thursday, December 09, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
AUTO
VALVE
VALVE SD RESET OPEN &
OPEN & CLOSED SUMMER PULSE CLOSED
T4:10 B3:4 B3:0 B3:0
0013 1 — =R >
DN 0 0 14
AUTO
VALVE
OPEN &
CLOSED
B3:0
11
1 C
14
MS-204
RUN )
BL-204 MS-204 BYPASS
0:.0 TON
0014 1 k Timer OnDelay ENDE=—
4 Timer T4:12
Bul.1762 Time Base 1.0 DN E=
Preset 3<
Accum 3<
PURGE BL-204
AIR BLWR SD RESET OVERLOAD
RUNNING MS-204 BYPASS SUMMER PULSE LATCH
10 T4:12 B34 B3:0 B3:1
0015 slis P,
DN 0 0 0
Bul.1762
BL-204
OVERLOAD
LATCH
B3:1
1E
3 C
0
MS-204
RUN
BL-204 PDSL BYPASS
0:0 TON
0016 H | Timer On Delay EN E=—
4 Timer T4:14 !
Bul.1762 Time Base 1.0 DN ES
Preset 60<
Accum 60<
PURGE
AIR BL-204
PRESS SD RESET LOPRESS
PSDL-204 PDSL BYPASS SUMMER PULSE LATCH
1.0 T4:14 B3:4 B3:0 B3:1
0017 ] b <>
5 DN 0 0 2
Bul.1762
BL-204
[ LO PRESS
: LATCH
B3:1
1t
2

Page 4

Thursday,

December 09,

2010 - 16:58:49



N2100000M0.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
TSL-202
SELCTED TEMP FLARELO
FOR TIC-202 TEMP
GRT B3:4
0010 Greater Than (A>B) D
Source A N7:39 14
1<
Source B N7:28
1400<
FLARE TSL-202
ON FLARELO OIP LOLO TEMP
LINE TEMP RESET TSL-202
B34 B34 B3:5 TON
0019 +—— = Timer On Delay —CEND—
15 14 0 Timer T4:16
Time Base 1.0 —(DN>—
Preset 600<
Accum 0<
1OLO
LOLO TEMP SD RESET STACK TEMP
TSL-202 SUMMER PULSE LATCH
T4:16 B3:4 B3:0 B3:1
0020 1 E 1k >
DN 0 0 4
LOLO
STACK TEMP
LATCH
B3:1
1k
4
CR-68
RUN BL-103 BYPASS
BL-103 TIMER
0:.0 TON
0021 H | Timer On Delay —CEND>—
6 Timer T4:18
Bul.1762 Time Base 1.0 —(DN>—
Preset 5<
Accum 0<
BL-103
BL-103 BYPASS BL-103 SDh RESET FAILED
TIMER RUNNING SUMMER PULSE LATCH
T4:18 I.0 B34 B3:0 B3:1
0022 1k == P
DN 7 0 0 6
Bul.1762
BL-103'
FAILED
LATCH
B3:1
TE
1 C
6
age 5 Thursday, December 09, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --~- Total Rungs in File = 78
CR-69
RUN BL-104 BYPASS
BL-104 TIMER
0:0 TON
4 | Timer On Delay —CEND>——
7 Timer T4:20 ‘
Bul.1762 Time Base 1.0 —(DN>—
Preset S5<
Accum O<
BL-104
BL-104 BYPASS BL-104 SD RESET FAILED
TIMER RUNNING SUMMER PULSE LATCH
T4:20 I:0 B34 B3:0 B3:1
0024 e 1} <>
DN 8 0 0 8
Bul.1762
BL-104
FAILED
LATCH
B3:1
1 E
J T
8
CR-68 CR-69
RUN RUN BOTH BLOWERS
BL-103 BL-104 RUNNING
0:0 00 TON
0025 1 E 4 E Timer On Delay —(EN>——
6 7 Timer T4:50
Bul.1762 Bul.1762 Time Base 1.0 —(DND>—
Preset 5<
Accum O<
BOTH BLOWERS SD RESET BOTH BWLRS
RUNNING SUMMER PULSE RUN SD LATCH
T4:50 B3:4 B3:0 B3:2
0026 JE il - >
DN 0 0 6
BOTH BWLRS
RUN SD LATCH
B3:2
nlin
6
TE-202A SD RESET TE-202A
FAILED POWER UP RESET SUMMER PULSE FAIL LATCH
I:1 T4:0 B34 B3:0 B3:1
0027 1 E J F A >
DN 0 0 10
1762-1T4
TE-202A
FAIL LATCH
B3:1
1 E
1 C
10
Page 6 Thursday, December 0%, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
TE-202B SDh RESET TE-202B
FAILED POWER UP RESET SUMMER PULSE FAIL LATCH
I:1 T4:0 B3:4 B3:0 B3:1
1LC 1 E N
Jd L J L ~
65 DN 0 .0 12
1762-1T4
TE-202B
FAIL LATCH
B3:1
1.
1 O
12
TE-202C SD RESET TE-202C
FAILED POWER UP RESET SUMMER PULSE FAIL LATCH
I:1 T4:0 B34 B3:0 B3:1
0029 3 1 E >
DN 0 0 14
1762-1T4
TE-202C
FAIL LATCH
B3:1
1 LC
m I
14
MANUAL
oIp SD STOP
STOP SUMMER LATCH
B3:5 B34 B3:2
0030 1 E 1 E .
1 0 2
HIDDEN
STOP
1:0
H1E
J U
23
Bul.1762
MANUAL
RESET STOP
PULSE LATCH
B3:0 B3:2
003 ] W
0 2
TEST TIMER
TEST RUN SD RESET RUN SD
TIMER SUMMER PULSE LATCH
T4:48 B34 B3:.0 B3:2
0032 sli= 1 | P
DN 0 4
TEST TIMER
RUNSD
LATCH
B3:2
—
4
MAIN EARLY AUTO AUTO AUTO
HI FLAME PILOT FLAME VALVE VALVE VALVE
(m TEMP FALL FAIL FAIL FAILED FAILED OPEN & SD
LATCH LATCH LATCH LATCH TO OPEN TO CLOSE CLOSED SUMMER
B3:0 B3:0 B3:0 B3:0 B3:0 B3:0 B3:0 B3:3
0033 - - == T
15
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Thursday,

December 09,

2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
BL-204 BL-204 LOLO BL-103 BL-104
SD OVERLOAD LO PRESS STACK TEMP FAILED FAILED SD
SUMME! LATCH LATCH LATCH LATCH LATCH ADDR
B3:3 B3:1 B3:1 B3:1 B3:1 B3:1 B34
1
MANUAL TEST TIMER
SD TE-202A STOP RUN SD ' BOTH BWLRS
ADDR FAIL LATCH FAIL LATCH FAIL LATCH LATCH LATCH RUN SD LATCH
B3:4 B3:1 B3:2 B3:2 B3:2
0035 ———_] 3 E 5 T 3
1 10 2 4 6
SD
SUMMER
B34
7N
%
0
L-3
SD FLARE
SUMMER SHUTDOWN
B34 0.0
0036 =y e
0 3
Bul.1762
LAMP
TEST
B3:5
i E
11
(@m FLASH OFF FLASH ON
T4:24 TON
0037 Timer On Delay EN E=—
DN Timer T4:22
Time Base 0.01 DND—
Preset 50<
Accum 50<
FLASH ON FLASH OFF
T4:22 TON
0038 4 Timer On Delay ENE=—
DN Timer T4:24
Time Base 0.01 DN>—
Preset 50<
Accum 34«
OIP FLARE FLARE
MODE IN IN
LOCAL REMOTE LOCAL
B3:5 B3:6 B3:6
0039 E=] e
4
(o)1 FLARE
MODE IN
REMOTE LOCAL
B3:5 B3:6
]4[ E(EE—
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
orp i fLARE FLARE
MODE - IN CIN
REMOTE LOCAL REMOTE
B3:5 B3:6 : ' B3:6
1 | +t >
4 4
orp FLARE
MODE 1IN |
LOCAL - REMOTE
B3:5 B3:6
0042 nfin Q)
3
. orp | ~ | ~ LATCHED
START START.
B3:5 B3:6
6043 1 E —D
2 . 5.
POWER UP RESET .
T4:0
3t
DN
SD LATCHED -
SUMMER START
B34 B3:6
0044 = === D
0 ' 5
oIP
STOP
G@®\ B3:5
qC
1 C
1
FLARE
IN
REMOTE
B3:6
i
aE
6
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
AUTO
VALVE FLAME FLARE REMOTE
AT CLOSED PROVED IN RUN
(Qm\ POWER UP RESET ZSC-102 BSL-203, REMOTE STOP
) T4:0 I:0 I:0 B3:6 1:0
' === 3 E 1 B
DN 3 2 6 0
Bul.1762 Bul.1762 Bul.1762
RUN" FLARE
LATCH IN LATCHED
B34 LOCAL START
] E B3:6 B3:6
4 ey 1k
: 4 5
HIDDEN START
1.0
I
J L
22
Bul.1762
HAS RUN OIP SD RUN
LATCH STOP SUMMER LATCH
B34 B3:5 B34 . B34
=== =g = b >
6 1 0 4
FLAME
HAS RUN PROVED
LATCH BSL-203
B34 10
1k o
6 2
Bul.1762
RUN IN STARTUP
LATCH FLARE ON LINE TIMER TO OIP
B3:4 T4:36 B3:6
0
L2
RUN FLARE
LATCH FLASH ON OPERATING
B3:4 T4:22 0:0
0047 7 F 1 F P
4 DN 2
Bul.1762
FLARE ON LINE TIMER
T4:36
q F
J U
DN
LAMP
TEST
B3:5
nlin
-1

Thursday, December 09, 2010 - 16:58:49
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78

FLAME
PROVED RUN IGNITE RESET
(&W«\ BSL-203 LATCH TIMER PURGE TIMER
\ I.0 B34 T4:34 TON
000 = == 5 | Timer On Delay —CEND—
2 4 DN Timer T4:26
Bul.1762 Time Base 1.0 —(DND>—
Preset 300<
PURGE TIMER Accum O<
T4:26
J E
JC
DN
RUNTEST PURGE TIMER
PURGE TMR ACCFOR OIP
B3:7 SUB
0049 Subtract
15 Source A 300
300<
Source B T4:26,ACC
0<
Dest N7:20
300<
RUN TEST PURGE TIMER
PURGE TMR ACCFOR OIP
B3:7 SUB
0050 1 Subtract
15 Source A 75
5«
Source B T4:26.ACC
0<
(«W\ Dest N7:20
‘ 300<
IN PURGE
PURGE TIMER PURGE TIMER TO OIP
T4:26 T4:26 B3:6
0051 == - —( >
EN 1
MS-204
RUN RUN
LATCH PURGE TIMER BL-204
B3:4 T4:26 0:0
0052 : @
DN 4
Bul.1762
SV-303
IGNITE RESET SD RUN PILOT OFF PILOT
PURGE TIMER TIMER SUMMER LATCH TIMER GAS
T4:26 T4:34 B34 B34 T4:38 0:0
0053 1 E S E 1k 2 <2
DN DN 0 4 DN 0
Bul.1762
HIDDEN
CONT PILOT
1=CONT
I:0
|1
; JC
™ 20
Bul.1762
Thursday, December 09, 2010 - 16:58:49
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N21000G0O0MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
SV-303
PILOT IGNITION ON
GAS TIMER
Q.0 TON
0l H |- Timer On Delay —CEND>—
0 Timer T4:28
Bul.1762 Time Base 1.0 —DND>—
Preset 10<
Accum O<
SV-303
PILOT IGNITION ON CR-63
GAS TIMER IGNITION
00 T4:28 0:0
0055 —— >
DN 1
Bul.1762 Bul.1762
FLAME
IGNITE RESET SD PROVED PILOT STABLE
PURGE TIMER TIMER SUMMER BSL-203 TIMER
T4:26 B3:4 10 TON
0056 1 E 1 F 1 E Timer On Delay —CEND>—
DN 0 2 Timer T4:30
Bul.1762 Time Base 1.0 —(DN>—
Preset 5<
Accum 5«
SV-303 FLAME
RUN PILOT PROVED PILOT STABLE
e LATCH GAS BSL-203 TO OIP
(ﬂm‘ B3:4 00 1.0 B3:6
0. =h= JE 1 E P
4 0 2 2
Bul.1762 Bul.1762
RUN
LATCH
B34
4
FLAME
IGNITE RESET PROVED TRAIL FOR IGNITE
PURGE TIMER TIMER BSL-203 TIMER
T4:26 T4:34 I:0 TON
0058 3 F Timer On Delay —CEND—
DN DN 2 Timer T4:32
Bul.1762 Time Base 10 —(DN>—
Preset 10<
Accum 0<
FLAME
TRAIL FOR IGNITE PROVED IGNITE RESET
TIMER BSL-203 TIMER
T4:32 1:0 TON
0059 ] E =] e Timer On Delay —CEND——
DN 2 Timer T4:34
Bul.1762 Time Base 1.0 —(DND>—
Preset 10«
(mm - Accum O<

Page 12
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
RUN
LATCH MAIN TRIAL
B3:4 CTU
] E Count Up CU>E—
4 Counter Cs5:0
Preset 4<—(DND>—
Accum 1<
oIp
RESET MAIN TRIAL
B3:5 Cs5:0
0061 JOE CRES >——
SD
SUMMER
B34
0
TSL-202
FLARELO
TEMP
B3:4
1 E
1 ¢
14
TRAIL FOR IGNITE
TIMER PILOT TRIALS
T4:32 CTU
0062 4 F Count Up —(CUD—
_ DN Counter C5:1
(m\ Preset 3<—(DN>—
) Accum 0<
SD
SUMMER PILOT TRIALS
B34 Cs:1
0063 = == —CRES )
0
TSL-202
FLARE LO
TEMP
B34
JC
mn
14
oIp
RESET
B3:5
-
0
AUTO
VALVE CR-67
CLOSED AUTO SD
ZSC-102 VALVE SUMMER FLARE ON LINE TIMER
I:0 0:0 B3:4 TON
—esmg 1 E 1 E Timer On Delay —CEN>——
3 5 0 Timer T4:36
Bul.1762 Bul.1762 Time Base 1.0 —(DN>—
Preset 60<
Accum 60<
age 13 Thursday, December 09, 2010 - 16:58:49



N2100000M0.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
FLAME
PILOT OFF PROVED MAIN PROVED
7 TIMER BSL-203 TO OIP
fﬁW\ T4:38 1.0 B3:6
Ol 1 £ 1 E P
DN 2 3
Bul.1762
FLARE
ON
FLARE ON LINE TIMER LINE
T4:36 B34
0066 ] E >
DN 15
PILOT STABLE RUN HAS RUN
TIMER LATCH LATCH
T4:30 B34 B34
0067 i E 1 b P,
DN 4 6
HAS RUN
LATCH
B34
1k
6
AUTO
CR-67 VALVE
AUTO OPEN PILOT OFF
VALVE ZS0-102 TIMER
0:0 1:0 TON
- | 4 E Timer On Delay ——(END)——
5 4 Timer T4:38
Bul.1762 Bul.1762 Time Base 1.0 —(DND>—
Preset 60<
Accum {174
CR-67
PILOT STABLE RUN SD AUTO
TIMER LATCH SUMMER VALVE
T4:30 B34 B34 0:0
0069 JE ] J F <
DN 4 0 5
Bul.1762
RUN TEST
PURGE TMR
LLES B3:7
0070 Less Than (A<B) P,
Source A TPL:0.POTO 15
131<
Source B 5
S5«

age 14
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N2100000MO0.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
RUN TEST SD .
PURGE TMR SUMMER PURGE TIMER
B3:7 B3:4 MOV
3 L ) Move
15 0 Source 75
75«
Dest T4:26.PRE
300<
RUN TEST RUN
LATCH TIMER
B3:4 TON
- | Timer On Delay —(END>——
4 Timer T4:48
Time Base 1.0 —(DN>—
Preset 3600<
Accum O<
RUN TEST
PURGE TMR PURGE TIMER
B3:7 MOV
0072 Move
15 Source 300
300<
Dest T4:26.PRE
300<
JUMP TO TIC-202
) JSR
Jump To Subroutine
SBR File Number U3
JUMP TO TE
SELECTION
JSR
0074 Jump To Subroutine
SBR File Number U4
JUMP TO BLOWER
CONTROL ’
JSR
0075 Jump To Subroutine
SBR File Number u:s
Overflow
Trap
S:5
0076 U
0
0077 CEND D)—
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N2100000MO.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
TE-202A IN
DEGF
MOV
Move
Source 1:1.0
1401«
Dest N7:42
1401<
TE-202B IN
DEGF
MOV
0001 Move
Source I:1.1
. 80<
Dest N7:43
80<
TE-202C IN
DEGF
MOV
0002 Move
Source I:1.2
78<
Dest N7:.44
78<
FLOW NOT "0"
MOV
Move
Source I:20
31136«
Dest N7:15
6242<
FT-107
GAS
FLOW FLOW NOT "0"
LES MOV
0004 Less Than (A<B) Move
Source A 1:2.0 Source 6242
31136< 6242<
Source B 6242 Dest N7:15
6242< 6242<
FT-107
SCALED
TO ENG UNITS
SCP
0005 Scale w/Parameters
Input N7:15
6242<
Input Min. 6242
6242<
Input Max. 31208
31208«
Scaled Min. 0
O<
- Scaled Max. N7:0
‘ 2400<
Output N7:1
0<

age 1
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N2100000M0.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
FR-107
OUTTO
&\ MOV
00Uo Move
Source N7:15
6242<
Dest 0:2.0
6242<
TR-202
OUTTO
RECORD
SCP
0007 Scale w/Parameters
Input N7:39
71
Input Min. -454
-454<
Input Max. 2498
2498<
Scaled Min. 6242
6242<
Scaled Max. 31208
31208<
Output 0:2.1
10750<
FT-107 FLOW>BTOA
SCALED SETPOINT USE
TO ENG UNITS TE-202A
GRT TON
Greater Than (A>B) Timer On Delay EN E=—
Source A N7:1 Timer T4:42
o< Time Base 1.0 DN ==
Source B N7:9 Preset 5<
1805« Accum (124
FT-107 FT-107 FLOW>CTOB
SCALED SCALED SETPOINT USE
TO ENG UNITS TO ENG UNITS TE-202B
GRT LEQ TON
0009 Greater Than (A>B) Less Than or Eql (A<=B) Timer On Delay —CEND>——
Source A N7:1 Source A N7:1 Timer T4:40
T 0« 0< Time Base 1.0 —(DND>—
Source B N7.8 Source B N7:9 Preset 5<
1111« 1805« Accum 0<
FT-107 FLOW<AORB
SCALED SETPOINT USE
TO ENG UNITS TE-202C
LEQ TON
0010 Less Than or Eql (A<=B) Timer On Delay —CEN>——
Source A N7:1 Timer T4:44
0< Time Base 1.0 —(DN>—
Source B N7.8 Preset 5<
111i< Accum 5<

lage 2
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N2100000M0.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
OIP SWITCH OIP SWITCH
PTCTOB PTBTOA
GRT MOV
Greater Than (A>B) Move
Source A N7:8 Source N7:8
1111< 1111«
Source B N7:9 Dest N7:9
1805« 1805«
TE-202 OIPFPB
SELECT TE-202A TE-202A
MAN/AUTO MANUAL SELECTED
1=] SELECTED FOR TIC-202
B3:6 B3:6 B3:6
0012 q 1k >
15 12 9
TE-202
SELECT FLOW>BTOA
MAN/AUTO SETPOINT USE
1= TE-202A
B&p T4:42
TE-202A
SELECTED
FOR TIC-202
: : B3:6
0013 = 1k )
(@ma 15 13 9
OIPPB
TE-202C
MANUAL
SELECTED
B3:6
1
10
14
TE-202
SELECT FLOW>CTOB
MAN/AUTO SETPOINT USE
1] TE-202B
: B3:6 T4:40
O
nn
15 DN
FLOW<AORB
SETPOINT USE
TE-202C
T4:44
I
1 C
DN
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N2100000MO0.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
TE-202 OIPPB
SELECT TE-202B TE-202B
(TR MAN/AUTO MANUAL SELECTED
{ 1=MAN SELECTED FOR TIC-202
B3:6 B3:6 B3.6
0014 I F 3 F L
15 13 10
TE-202
SELECT FIOW>CTOB FLOW>BTOA
MAN/AUTO SETPOINT USE SETPOINT USE
1=] TE-202B TE-202A
B3:6 T4:40 T4:42
1 E +t
15 DN DN
TE-202 OIPPB
SELECT TE-202A TE-202B
MAN/AUTO MANUAL SELECTED
1= SELECTED FOR TIC-202
B3:6 B3:6 B3:6
0015 1 E 1 E )
15 12 10
OIPPB
TE-202C
MANUAL
SELECTED
B3:6
1 E
14
TE-202
SELECT FLOW <AORB
MAN/AUTO SETPOINT USE
1= TE-202C
B3:6 T4:44
C
J L
15 DN
FLOW>BTOA
SETPOINT USE
TE-202A
T4:42
DN
TE-202 OIPPB
SELECT TE-202C - TE-202C
MAN/AUTO MANUAL SELECTED
1=] SELECTED FOR TIC-202
B3:6 B3:6 B3:6
0016 H E 4 F = ==
15 14 1
TE-202
SELECT FLOW<AORB
MAN/AUTO SETPOINT USE
1= TE-202C
B3:6 T4:44
1k
15 DN
( POWER UP RESET
T4:0
r
DN
*age 4 Thursday, December 09, 2010 - 16:58:50




N2100000MO.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
TE-202
SELECT TE-202A TE-202C
MAN/AUTO SELECTED SELECTED
1=MAN FOR TIC-202 FOR TIC-202
B3:6 B3:6 B3:6
0017 J E J E =——qip=—=mm
15 9 1
TE-202B
SELECTED
FOR TIC-202
B3:6
1 E
10
TE-202
SELECT FLOW>CTOB
MAN/AUTO SETPOINT USE
1= TE-202B
B3:6 T4:40
5k
15 DN
FLOW>BTOA
SETPOINT USE
TE-202A
T4:42
DN
TE-202C
SELECTED SELCTED TEMP
FOR TIC-202 FOR TIC-202
B3:6 MOV
Move
11 Source 1.2
78«
Dest N7:39
Ti<
TE-202B
SELECTED SELCTED TEMP
FOR TIC-202 FOR TIC-202
B3:6 MOV
0019 1 E Move
10 Source I:1.1
80<
Dest N7:39
71<
TE-202A
SELECTED SELCTED TEMP
FOR TIC-202 FOR TIC-202
B3:6 MOV
0020 1 E Move
9 Source I.1.0
1401<
Dest N7:39
71«
O Return
Page 5 Thursday, December 09, 2010 - 16:58:50




N2100000MO.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23

: i (END)—'

Page 6 ' Thursday, December 0%, 2010 - 16:58:50



N2100000MO.RSS

LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
SELECTED TE
SCALED TO 16383
e SCP
Ofm\ Scale w/Parameters
Input N7:39
7l
Input Min. -454
-454<
Input Max. 2498
2498<
Scaled Min. 0
0<
Scaled Max. 16383
16383<
Cutput N7:40
2952«
TIC-202
MOV
0001 Move
Source N7:38
1600<
Dest PD10:0.SPS
1600<
OIPPB
TIC-202 TIC-202
TO MANUAL 1=MANUAL
B3:6 PD10:0
0002 4} D
7 AM
TIC-202 TIC-202
1=MANUAL OUTPUT
PD10:0 MOV
0003 5 Move
AM Source N7:3
8191«
Dest N7:41
16383<
TIC-202
OUTPUT
HI
MOV
0004 Move
Source N7:37
100<
Dest PDI10:0.CVH
100<
TIC-202
OUTPUT
LOW
MOV
0005 Move
Source N7:34
0<

Dest PDI10:0.CVL

0<

age 1
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N2100000MO.RSS

LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
TIC-202
GAIN
MOV
Move
Source N7:4
50«
Dest PD10:0.KC
50<
TIC-202
RESET
MOV
0007 Move
Source N7:5
70<
Dest PD10:0.Ti
70<
TIC-202
RATE
MOV
0008 Move
Source N7:6
110<
Dest PD10:0.TD
110<
TIC-202
PID
%__ PID
PID File PD10:0
‘ Process Variable N7:40
Control Variable N7:41
Setup Screen <
FLARE TIC-202
ON DAMPER
LINE OUTPUT
B34 MOV
0010 - Move
15 Source 6200
6200<
Dest 0:3.0
6200<
FLARE 1 ) FLARE 1]
TIC-202 TIC-202
P1 PERCENT P1 PERCENT
GEQ MOV
0011 Grtr Than or Eql (A>=B) Move
Source A N7:32 Source N7.37
50< 100<
Source B N7:37 Dest N7:32
100< : 50<

Jage 2
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N2100000M0.RSS

LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
FLARE1 FLARE 1
TIC-202 TIC-202
P2 PERCENT P2 PERCENT
GEQ MOV
00s Grtr Than or Eql (A>=B) Move
Source A N7:33 Source N7:37
50« 100<
Source B N7:37 Dest N7:33
100< 50<
FLARE 1 FLARE 1
MIN QUTPUT TIC-202
TO DAMPERS P1 PERCENT
’ GEQ MOV
0013 Grtr Than or Eql (A>=B) Move
Source A N7:34 Source N7:34
0< 0<
Source B N7:32 Dest N7:32
50< 50<
FLARE 1 FLARE 1
TIC-202 TIC-202
P! TEMP P2 TEMP
GEQ MOV
0014 Grtr Than or Eql (A>=B) Move
Source A N7:30 Source N7:30
0< 0<
Source B N7:31 Dest N7:31
0< O<
(@m\ FLARE] FLARE 1
TIC-202 TIC-202
P1 PERCENT P2 PERCENT
GEQ MOV
0015 Grtr Than or Eql (A>=B) Move
Source A N7:32 Source N7:32
50< 50<
Source B N7:33 Dest N7:33
S50< 50<
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N2100000MO.RSS

LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
FLARE OIPPB
ON SELCTED TEMP SELCTED TEMP TIC-202
LINE FOR TIC-202 FOR TIC-202 TO MANUAL
B34 LES LES B3:6
0Giu 4k Less Than (A<B) Less Than (A<B)
15 Source A N7:39 Source A N7:39 7
Tl< 71«
Source B N7:30 Source B N7:31
1 0<
TIC-202
OUTPUT -
SCP
Scale w/Parameters
Input N7:32
50«
Input Min. 1]
O<
Input Max. 100
100<
Scaled Min. 0
O<
Scaled Max. 16383
16383<
QOutput N7:41
16383«
TIC-202
1=MANUAL
PDIC:0
N
LA/
AM

lage 4
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N2100000MO.RSS

LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
FLARE OIP PB
ON SELCTED TEMP SELCTED TEMP TIC-202
(@\ LINE FOR TIC-202 FOR TIC-202 TO MANUAL
. B3:4 GRT LES B3:6
001+ 1 | Greater Than (A>B) Less Than (A<B)
15 Source A N7:39 Source A N7:39 7
7« 71«
Source B N7:30 Source B N7:31
0< O<
TIC-202
OUTPUT
SCP
Scale w/Parameters
Input N7:33
50<
Input Min. 0
0<
Input Max. 100
100<
Scaled Min. 0
O<
Scaled Max. 16383
16383<
Output N7:41
16383<
TIC-202
1=MANUAL
PD10:0
N
{/
AM
FLARE TIC-202
ON DAMPER
LINE OUTPUT
B3:4 SCP
0018 . Scale w/Parameters
Input N7:41
16383«
OIP PB Input Min. 0
TIC-202 0<
TO MANUAL Input Max. 16383
B3:6 16383«
F Scaled Min. 6242
6242<
Scaled Max. 31208
31208<
Cutput 0:3.0
6200<
DAMPER-
OQUTPUT
TO QIP
MOV
0019 Move
Source 0:3.0
6200<
Dest N7:45
6200<

’age S

Thursday, Dec

ember 09, 2010 - 16:58:
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LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22

: RET
0020 Return

CEND >—

lage 6 . Thursday, December 09, 2010 -~ 16:58:50



N2100000MO.RSS

LAD 5 - BLOWER - BLOWER SELECT AND RUN --- Total Rungs in File = 24
OIP
BL-103 PLCBL-103 PLC BL-103 PLC BL-103
m HAND IN OFF IN AUTO IN HAND
(&W\ B3:5 B3:4 B3:4 B34
00uy 1 E +E == D
5 8 9 7
PLC BL-103 PLCBL-103 PLCBL-103
IN HAND IN AUTO IN OFF
B34 B34 B34
0001 = e = =] ==
7 9 8
OIP
BL-103
OFF
B3:5
qC
uliw
oIp :
BL-103 PLCBL-103
HAND IN OFF
B3:5 B34
0002 1k === —
5 8
0)13
BL-103
AUTO
B3:5
1 E
~ ’
' oIP
BL-103 PLC BL-103 PLC BL-103 PLC BL-103
AUTO IN HAND IN OFF IN AUTO
B3:5 B3:4 B3:4 B3:4
0003 — = == 4t >
7 7 8 9
OIP
BL-103 PLC BL-103
HAND IN AUTO
B3:5 B34
0004 1 E )
5 9
oIp
BL-103
OFF
B3:5
sl
i
6

age 1 ' Thursday, December 09, 2010 - 16:58:50



N2100000MO.RSS

LAD 5 - BLOWER - BLOWER SELECT AND RUN --- Total Rungs in File = 24
AUTO
CR-67 VALVE BL-103 CR-68
(«m AUTO CLOSED PLCBL-103 FAILED RUN
, VALVE 78C-102 IN AUTO LATCH BL-103
0:0 I.0 B3:4 B3:1 0:0
0005 7 E = 1 E >
5 3 6 6
Bul.1762 Bul.1762 Bul.1762
(0)1
BL-103
HAND
B3:5
1 |
5
CR-68
RUN BL-103 1 HOUR BL-103 1 HOUR
BL-103 RUN TIMER RUN TIMER
0:0 T4:45 TON
0006 — Timer On Delay END
DN Timer T4:45
Bul.1762 Time Base 1.0 —(DN>—
Preset 1<
Accum 0<
BL-103 1 HOUR BL-103
RUN TIMER HOUR METER
T4:45 CTU
0007 1 F Count Up —(CUD——
DN Counter C5:2
Preset 3600< —(DN>—
Accum 0<
BL-103 BL-103 RUN
HOUR METER TIME
Cs:2 ADD
0008 4 E Add
DN Source A |
1<
Source B N7:22
0<
Dest N7:22
0<
BL-103 BL-103
HOUR METER HOUR METER
C5:2 C5:2
0009 1 | —CRES >
DN

age 2
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LAD 5 - BLOWER - BLOWER SELECT AND RUN ---

N2100000MO.RSS

Total Rungs in File = 24

0010

0011

0012

0013

0014

BLWR'S RUN
TIME RESET
FROM OIP BL-103
BL-103 HOUR METER
B3:5 C5:2
%BE CRES >
BL-103 RUN
TIME
MOV
Move
Source 0
O<
Dest N7:22
O<
QIP
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Sales Order: 9109403 User: Sudbury Landfill
: XV. RECOMMENDED SPARE PARTS
Component Tag Number Part Number Quantity

1. Flame Scanner BE-203 2653-213-05 1
2. Thermocouple Element Only for TE-201 1195449 4

for TE-202A :

for TE-202B

for TE-202C
3. Pilot Electrode for ST-11916 0026535 1
4. Piiot Ignition Rod Insulator for ST-11916 0003587 3
5. Pilot Assembly ST-11916 1116511 1
6. Ignition Transformer IT-1 0002558 1
7. Sight Glass Assembly CA-ST-0600 0008170 1
8. PanelLightBulb for PNL-101 1013634 3

/«jm 9. Pilot Gas Pressure Regulator PCV-302 1260113 1

10. Pilot Gas Solenoid Valve SV-303 0012004 1
11. Pilot Gas Pressure Gauge PI-305 0022961 1
12. Purge Air Pressure Switch PDSL-204 0024372 1
13. Damper Actuator for TCV-202A 0001625 1
14. Damper Actuator Gasket Kit for TCV-202A 9019000445 |
Please call John Zink Company at (918) 234-2751 for spare part assistance.

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC
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MATERIAL SAFETY DATA SHEET

B69VZ12 DATE OF PREPARATION
04 00 Sep 8, 2008

CE v T TR
e N '

[ SECTION 1 — PRODUCT AND COMPANY IDENTIFICATION .~ .

PRODUCT NUMBER

B69vVZ12
PRODUCT NAME

ZINC-CLAD® Hl Plus Inorganic Zinc-Rich Coating (Part A)
MANUFACTURER'S NAME

THE SHERWIN-WILLIAMS COMPANY

101 Prospect Avenue N.W.

Cleveland, OH 44115

Telephone Numbers and Websites
Product Information | www.sherwin-williams.com
Regulatory Information | (216) 566-2802
www.paintdocs.com
Medical Emergency | (216) 566-2917
Transportation Emergency® | (800) 424-9300
*for Chemical Emergency ONLY (spill, leak, fire, exposure, or accident)

| SECTION 2 — COMPOSITION/INFORMATION ON INGREDIENTS " - =~ = ™ *r oo

~% by Weight - -~ ** CAS Number - Ingredient "..." .~ =" . Unitg .~ - /oo i, : Vapor Pressure
{@@\ 3 64742-94-5 Medium Aromatic Hydrocarbons
L ACGIH TLV Not Available 0.12 mm
) OSHA PEL Not Available
0.5 91-20-3 Naphthalene
ACGIH TLV 10 PPM 1mm
ACGIH TLV 15 PPM STEL
OSHA PEL 10 PPM
OSHA PEL 15 PPM STEL
6 64-17-5 Ethanol o
ACGIH TLV 1000 PPM 44 mm
: OSHA PEL 1000 PPM
3 34590-94-8 2-Methoxymethylethoxypropanol
ACGIH TLV 100 ppm (Skin) 04 mm
ACGIH TLV 150 ppm (Skin) STEL :
OSHAPEL - 100 ppm (Skin)
OSHA PEL 150 ppm (Skin) STEL
5 110-43-0 Methyl n-Amyl| Ketone
ACGIH TLV 50 PPM 3.855 mm
OSHA PEL 100 PPM
17 78-104 Ethyl Silicate
ACGIH TLV Not Available 1mm
OSHA PEL 100 PPM
21 14808-60-7 Quartz ’
ACGIH TLV 0.025 mg/m3 as Resp. Dust
OSHA PEL 0.1 mg/m3 as Resp. Dust
4 7631-86-9 Amorphous Silica
ACGIH TLV 10 mg/m3 as Dust
OSHA PEL 6 mg/m3 as Dust
6 12001-26-2 Mica
ACGIH TLV 3 mg/m3 as Resp. Dust
OSHA PEL 3 mg/m3 as Resp. Dust

[_SECTION 3 — HAZARDS IDENTIFICATION

' ROUTES OF EXPOSURE
INHALATION of vapor or spray mist.
EYE or SKIN contact with the product, vapor or spray mist.

page 1 of§



B69VZ12

EFFECTS OF OVEREXPOSURE HMIS Codes
EYES: [ritation. Health | 2* Ww
SKIN: Prolonged or repeated exposure may cause irritation. Flammability | 3
INHALATION: Irritation of the upper respiratory system. . Reactivity | 0

May cause nervous system depressicn. Extreme overexposure may result in unconsciousness and possibly death.

Prolonged overexposure to solvent ingredients in Section 2 may cause adverse effects to the liver, urinary and reproductive systems.
SIGNS AND SYMPTOMS OF OVEREXPOSURE

Headache, dizziness, nausea, and loss of coordination are indications of excessive exposure to vapors or spray mists.

Redness and ltching or bumning sensation may indicate eye or excessive skin exposure.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE

May cause allergic skin reaction in susceplible persons.
CANCER INFORMATION

For complele discussion of toxicology data refer to Section 11.

[ SECTION 4 — FIRST AID MEASURES R e QN L ATk K

SRR s e S T e S T e A

EYES: Flush eyes with large amounts of water for 15 minutes. Get medical attention.
SKIN: Wash affected area thoroughly with soap and water.
Remove contaminated clothing and launder before re-use.
INHALATION: If affected, remove from exposure. Reslore breathing. Keep warm and quiet.
INGESTION: Do not induce vomiting. Get medical attention immediately.

I SECTION 5 — FIRE FIGHTING MEASURES "~ = i .0

FLASH POINT LEL UEL FLAMMABILITY CLASSIFICATION
65° F PMCC 08 19.0 RED LABEL - Fiammable, Flash below 100° F (38 °C)
EXTINGUISHING MEDIA :

Carbon Dioxide, Dry Chemical, Foam

UNUSUAL FIRE AND EXPLOSION HAZARDS

Closed containers may explede when exposed to exireme heat.

Application to hot surfaces requires special precautions.

During emergency conditions overexposure to decomposilion products may cause a health hazard. Symptoms may not be immediately
apparent. Obtain medical attention.

SPECIAL FIRE FIGHTING PROCEDURES ’ %
Full protective equipment including self-contained breathing apparatus should be used. /
Water spray may be ineffective. If water is used, fog nozzles are preferable. Water may be used to cool closed conlainers o prevent pressure

build-up and possible autcignition or explosicn when exposed to extreme heat.

[ SECTION 6 — ACCIDENTAL RELEASE MEASURES - T |

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED
* Remove all sources of ignition. Ventilate the area.
* Remove with inert absorbent,

[ SECTION 7 — HANDLING AND STORAGE

STORAGE CATEGORY
DOL Storage Class 1B
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE :
Contents are FLAMMABLE. Keep away from heat, sparks, and open flame.
During use and until all vapors are gone: Keep area ventilated - Do not smoke - Extinguish all flames, pilot lights, and heaters - Turn off
sloves, electric tools and appliances, and any other sources of ignition.
Consuit NFPA Code. Use approved Bonding and Grounding procedures.
Keep container closed when not in use. Transfer only to approved containers with complete and appropriate labeling. Do not take internally.
Keep out of the reach of children.

[ SECTION 8 — EXPOSURE CONTROLS/PERSONAL PROTECTION : |

PRECAUTIONS TO BE TAKEN IN USE
Use only with adequate ventilation. :
Avoid contact with skin and eyes. Avoid breathing vapor and spray mist.
Woash hands after using.
This coating may contain materials classified as nuisance particulates (listed "as Dust" in Section 2) which may be present at hazardous levels
only during sanding or abrading of the dried film. If no specific dusts are listed in Section 2, the applicable limits for nuisance dusts are
ACGIH TLV 10 mg/m3 (total dust), 3 mg/m3 (respirable fraction), OSHA PEL 15 mg/m3 (total dust), 5 mg/m3 (respirable fraction). m\)
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VENTILATION
Local exhaust preferable. General exhaust acceptable if the exposure to materials in Section 2 is maintained below applicable exposure limits,
Refer to OSHA Standards 1910.94, 1910.107, 1910.108.
RESPIRATORY PROTECTION :
If personal exposure cannot be controlled below applicable limits by ventilation, wear a properly fitled organic vapor/particulate respirator
approved by NIOSH/MSHA for protection against materials in Section 2.
When sanding or abrading the dried film, wear a dust/mist respirator approved by NIOSH/MSHA for dust which may be generated from this
product, underlying paint, or the abrasive.

PROTECTIVE GLOVES
Wear gloves which are recommended by glove supplier for protection against materials in Section 2.
EYE PROTECTION
- Wear safety spectacles with unperforated sideshields.
OTHER PRECAUTIONS
This product must be mixed with other components before use. Before opening the packages, READ AND FOLLOW WARNING LABELS ON
ALL COMPONENTS.
Intentiona! misuse by deliberately concentrating and inhaling the contents can be harmful or fatal.
[ SECTION 9— PHYSICAL AND CHEMICAL PROPERTIES ___~ =~ " ]
PRODUCT WEIGHT 10.70 [b/gal 1282 gh
SPECIFIC GRAVITY 1.29
BOILING POINT 172-415°F 77-212°C

MELTING POINT Not Available

VOLATILE VOLUME 50%
EVAPORATION RATE Slower than ether
VAPOR DENSITY Heavier than air
SOLUBILITY INWATER N.A.
VOLATILE ORGANIC COMPOUNDS (VOC Theoretical - As Packaged)
3.68Ib/gal 442gf Less Water and Federally Exempt Solvents
3.69b/gal 44297 Emitted VOC

I SECTION 10 — STABILITY AND REACTIVITY

STABILITY — Stable
CONDITIONS TO AVOID
None known.
INCOMPATIBILITY
None known.
HAZARDOUS DECOMPOSITION PRODUCTS
By fire: Carbon Dioxide, Carbon Monoxide
HAZARDOUS POLYMERIZATION ‘
Will not occur

|

[ SECTION 11 — TOXICOLOGICAL INFORMATION % = "

CHRONIC HEALTH HAZARDS
Reporis have associated repeated and prolonged overexposure to solvents with permanent brain and nervous system damage.
Crystalline Silica (Quartz, Cristobalite) is listed by IARC and NTP. Long term exposure to high levels of silica dust, which can occur only when
sanding or abrading the dry film, may cause lung damage (silicosis) and possibly cancer.

page 3 of 5



B69VZ12

TOXICOLOGY DATA
CAS No. Ingredient Name I T
64742-94-5 Medium Aromatic Hydrocarbons

LC50 RAT 4HR Not Available

LDS0 RAT Not Available
91-20-3 Naphthalene

LC50 RAT 4HR Not Available

LD50 RAT Not Available
64-17-5 Ethanol

LCS0 RAT 4HR Not Available

LD50 RAT 7060 mg/kg
34590-94-8 2-Methoxymethylethoxypropanol

LC50 RAT 4HR Not Available

LD50 RAT 5135 mg/kg
110-43-0 Methyl n-Amy! Ketone

LC50 RAT 4HR Not Available

LD50 RAT 1670 mg/kg
78-104 Ethyl Silicate

LC50 RAT 4HR Not Available

LD50 RAT 6270 mg/kg
14808-60-7 Quartz

LC50 RAT 4HR Not Available

LD50 RAT Not Available
7631-86-9 Amorphous Silica

LC50 RAT 4HR Not Available

LD50 RAT Not Available
12001-26-2 Mica

LLC50 RAT 4HR Not Available

LDS0 RAT Not Available

SECTION 12 — ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL
No data available.

INFORMATION

rSECTION 13 — DISPOSAL CONSIDERATIONS

WASTE DISPOSAL METHOD

Waste from this product may be hazardous as defined under the Resource Conservation and Recovery Act (RCRA) 40 CFR 261.

Waste must be tested for ignitability to determine the applicable EPA hazardous waste numbers.

Incinerate in approved facility. Do not incinerate closed container. Dispose of in accordance with Federal, State/Provincial, and Local
regulations regarding pollution.

{ SECTION 14 — TRANSPORT INFORMATION -

US Ground (DOT)

1 Gallon and Less may be Classed as CONSUMER COMMODITY, ORM-D

Larger Containers are Regulated as:
UN1263, PAINT, 3, PG Il, (ERG#128)

DOT (Dept of Transportation) Hazardous Substances & Reportable Quantities

Naphthalene 100 [b RQ
Bulk Containers may be Shipped as (check reportable quantities):
UN1263, PAINT, 3, PG Il, (ERG#128)

Canada (TDG)

UN1263, PAINT, CLASS 3, PG Il, (ERG#128)

IMO

UN1263, PAINT, CLASS 3, PG II, (18 C c.c.), EmS F-E, S-E

| SECTION 15 — REGULATORY INFORMATION

|

SARA 313 (40 CFR 372.65C) SUPPLIER NOTIFICATION

CAS No. | CHEMICAL/COMPOUND % by WT % Element
91-20-3 Naphthalene 0.5
CALIFORNIA PROPOSITION 65

WARNING: This product contains chemicals known to the State of California to cause cancer and birth defects or other reproductive harm.

TSCA CERTIFICATION

All chemicals in this product are listed, or are exempt from listing, on the TSCA Inventory.

page 4 of 5
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(™ [ _SECTION 16 — OTHER INFORMATION | . ]

This product has been classified in accordance with the hazard criteria of the Canadian Controlied Products Regulations (CPR) and the
MSDS contains all of the information required by the CPR.

Tho abova Information pertalns to this product as currently formulated, and s based on the information avallable at this time. Addition of reducors or othar -
additives to this preduct may substantially alter the composition and hazards of tha preduct. Since conditions of uso are outside our control, we make no
warranties, exprass or implied, 9nd assume no liability in connection with any use of this Infomal!op.

page 5of 5



MATERIAL SAFETY DATA SHEET

A.P. Green, Harbison-Walker and NARCO

Page 1/6
Printing date 05/12/2004 Reviewed on 05/12/2004

- 1 Identification of substunce

- Product details
- Trade name: INSWOOL-HP BLANKET 8#

- Manufacturer/Supplier:
ANH Refractories Company
400 Fairway Drive
Moon Township, PA 15108

General Phone: (412)375-6600

- Information department: MSDS Technical Information: (412)375-6837
* Emergency information: CHEMTREC 24 HOUR EMERGENCY PHONE NUMBER: 1-800-424-9300.

2 Composition/Data on components

- Chemical characterization:
- CAS No. Description
142844-00-6 refractory ceramic fibers (RCF)
- Chemical characterization
* Description: Mixture of the substances listed below with nonhazardous additions.

- Components:

142844-00-6 | refractory ceramic fibers (RCF) | 60-100%

- Additional information:
*This product contains Refractory Ceramic Fibers (RCF) or an RCF wrap or mat. IARC has classified RCFs as
a possible human carcinogen, Group 2B. This classification was based on sufficient evidence of carcinogenicity
in animals and no available data in humans. NTP classified respirable RCFs as reasonably anthpated
carcinogens. Recent industry ongoing epidemiology studies show the general health of workers in the RCF
industry was similar to that of workers in other dusty work environments. There have been no reports of
mesothelioma, and the lung cancer rate appears similar to background rates, but the number of workers with a
long latency period are too few for definitive conclusions. There was a small number of employees with an
increased risk of developing pleural plaques (shadows along the inside of the chest wall). These plaques,
however, are not known to cause symptoms or disability. ANH recommends that safe handling methods are
Jollowed, including air monitoring in areas wherever the potential exists for airborne fibers, minimizing airborne
exposures through use of NIOSH approved respirators, and wearing protective clothing, gloves and eye
proftection.
For the wording of the listed risk phrases refer to section 16.

3 Hazards identification

- Hazard description:
Toxic
- Medical conditions aggravated by exposure to the product: Asthma, chronic lung disease, and skin irritation.
- Carcinogenicity Information:
Refractory ceramic fibers are listed by IARC as Group 2B "Possibly Carcinogenic to Humans."
« Information pertaining to particular dangers for man and environment:
The product has to be labelled due to the calculation procedure of the "General Classification guideline for

preparations of the EU" in the latest valid version.
(Contd. on page 2)
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MATERIAL SAFETY DATA SHEET

AP, Green, Harbison-Walker and NARCO

Page 2/6
Printing date 05/12/2004 Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKE T 8#

(Contd. from page 1)
May cause cancer.

Irritating to eyes and respiratory system.
- NFPA ratings (scale 0-4)

Health = 1
Fire=0
Reactivity = 0
- HMIS Classification -

HEALTH [} Health: *1
[o]l Flammability: 0
Reactivity: 0

4 First aid measures

- After inhalation: Move to fresh air; consult doctor if needed.

- After skin contact: Immediately wash with water and soap and rinse thoroughly.

- After eye contact: Flush eyes with water for 15 minutes. If irritation persists, consult a doctor.

« After swallowing:
This product is intended for industrial applications; in the unlikely event that this product is swallowed, consult a
physician if any adverse medical conditions occur.

3 Fire fighting measures

- Suitable extinguishing agents: Use fire fighting measures that suit the environment.
- Protective equipment: No special measures required.

6 Accidental release measures

- Person-related safety precautions: Not required.
- Measures for environmental protection: No special measures required.
- Measures for cleaning/collecting:

Dispose contaminated material as waste according to item 13.

Ensure adequate ventilation.

7 Handling and storage

- Handling:
- Information for safe handling: Prevent formation of dust.
- Information about protection against explosions and fires: No special measures required.

- Storage:

* Requirements to be met by storerooms and containers: No special requirements.
- Information about storage in one common storage facility: Not required.

(Contd. on page 3)
USA—




MATERIAL SAFETY DATA SHEET

A.P, Green, Harbison-Walker and NARCO

Printing date 05/12/2004

Page 3/6
Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKET 8#

- Further information about storage conditions: Store product inside, out of extreme weather conditions.

{Contd. from page 2)

* Components with limit values that require monitoring at the workplace:
The product does not contain any relevant quantities of materials with critical values that have to be monitored at

the workplace.

- Personal protective equipment:

« General protective and hygienic measures:
Keep away from foodstuffs, beverages and feed.
Wash hands before breaks and at the end of work.

'8 Exposuare controls and personal protection

Store protective clothing separately.

Avoid contact with the eyes.

Avoid contact with the eyes and skin.

: Breathing equipment:

NIOSH approved respirators should be used if dust is present. A respiratory protecnon program
should be implemented if exposures exceed OSHA PELs.

* Protection of hands:

Protective gloves recommended

The glove material has to be impermeable and resistant to the product/ the substance/ the preparation.
Due 1o missing tests no recommendation to the glove material can be given for the product/ the preparation/ the

chemical mixture.

Selection of the glove material on consideration of the penetration times, rates of diffusion and the degradation

- Material of gloves

The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer. As the product is a preparation of several substances, the resistance
of the glove material can not be calculated in advance and has therefore to be checked prior to the apphcanon

- Penetration time of glove material

The exact break trough time has to be found out by the manufacturer of the protective gloves and has to be

observed,

- Eye protection: Safety glasses with side shields recommended

9 Physical and chemical properties

- General Information
Form: Fibers
Color: White
Odor: Odorless

(Contd. on page 4)
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\ «?ﬁm.u%.
@3 ot

A.P. Green, Harbison-Walker and NARCO

Page 4/6
Printing date 05/12/2004 Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKET 8#

(Contd. from page 3)

- Change in condition
Melting point/Melting range: 1760°C (3200°F)
Boiling point/Boiling range: Undetermined.
- Flash point: Not applicable.
- Auto igniting: Product is not selfigniting.
- Danger of explosion: Product does not present an explosion hazard.
- Density at 20°C (68°F): 2.73 glem?®
- Solubility in / Miscibility with
Water: Insoluble.

-'Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
- Dangerous reactions No dangerous reactions known.
- Dangerous products of decomposition: No dangerous decomposition products known.

11 Toxicological informuation

- Acute toxicity:

- Primary acute effects:

- Skin contact: No irritant effect.

- Eye contact: Irritating effect.

- Sensitization: No sensitizing effects known.

- Additional toxicological information:
The product shows the following dangers according to internally approved calculation methods for preparations:
Irritant
Carcinogenic.

- General notes: At present there are no ecotoxicological assessments.

13 Disposal considerations

- Recommendation for Disposal of Product: .
As sold, this product is not RCRA hazardous. Final used condition must be evaluated prior to disposal. Dispose
of waste product in accordance with Federal, State and Local regulations.

- Recommendation for Disposal of Uncleaned Packaging: Reuse, recycle or treat as industrial waste.

USA—
(Contd. on page 5)



MATERIAL SAFETY DATA SHEET

A.P, Green, Harbison-Walker and NARCO

Page 5/6
Printing date 05/12/2004 Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKET 8#

(Contd. from page 4)

14 Transport information

* Transport/Additional information: Not dangerous according to available information.

15 Regulations

+SARA 313 TOXIC CHEMICALS
No material listed in the components in Section 2 of this MSDS is on the SARA 313 list.

* SARA 302 EXTREMELY HAZARDOUS SUBSTANCES
No material listed in the components in Section 2 of this MSDS is on the SARA 302 list.
« TSCA (Toxic Substances Control Act)
This substance or all the ingredients of this product are on the Chemical Substances Inventory of the Toxic
Substances Control Act (TSCA Inventory). The presence on this list does not require any legal reporting.
+ WHMIS Classification
Class D - Division 2 - Sub Division A
Untested mixiure containing a very toxic material
Class D - Division 2 - Sub Division B
Untested mixture containing a toxic material
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations
(CPR) and the MSDS contains all the information required by the CPR.

+ Cancerogenity categories
« EPA (Environmental Protection Agency)
None of the ingredients is listed,

- IARC (International Agency for Research on Cancer)
142844-00-6 | refractory ceramic fibers (RCF)| 2B

- NTP (National Toxicology Program)
142844-00-6 | refractory ceramic fibers (RCF) [R

- TLV (Threshold Limit Value established by ACGIH)
None of the ingredients is listed.

- MAK (German Maximum Workplace Concentration)
None of the ingredients is listed.

- NIOSH-Ca (National Institute for Occupattonal Safety and Health)
None of the ingredients is listed.

* OSHA-Ca (Occupational Safety & Health Administration)
None of the ingredients is listed.

- Classification according to EU-guidelines

- Hazard symbols:
(,«w\ Toxic

- Hazard-determining components of labeling:
refiactory ceramic fibers (RCF)

- Risk phrases:
May cause cancer.

{Contd. on page 6)
USA —




MATERIAL SAFETY DATA SHEET

A.P. Green, Harbison-Walker and NARCO

Page 6/6
Printing date 05/12/2004 , Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKET 8%

(Contd. from page 5}
Irritating to eyes and respiratory system.
- Safety phrases:
Do not breathe dust.
Avoid contact with eyes.
After contact with skin, wash immediately with plenty of soap and water
Wear suitable protective clothing and gloves.

- Special labeling of certain preparations:

PRODUCT MAY CONTAIN REFRACTORY CERAMIC FIBERS (RCF) OR INCLUDE A WRAP OR MAT
WHICH CONTAINS RCF:

Prolonged or repeated inhalation of RCF dust may cause cancer.

Exposure of the product to high temperature may convert fibers to crystalline silica, an IARC and NTP listed
carcinogen which can cause silicosis or cancer.
Use with adequate ventilation, wear safety glasses and dust-type respirator if dust is present.
In case of inhalation, remove victim to fresh air.
In case of eye contact, flush with water for 15 minutes.
- National regulations:

+ The following ingredients are known in the state of California to be a cancer risk (Proposition 65):
All ingredients are listed.

16 Other information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

- Contact: Patricia A. Kott 412-375-6712
« Creation date: 08/14/2000

USA—




MATERIAL SAFETY DATA SHEET

A.P, Green, Harbison-Walker and NARCO

Page 1/6
Printing date 05/12/2004 Reviewed on 05/12/2004

1 Hdentification of substance

« Product details
« Trade name: INSWOOL-HP BLANKET 6#

- Manufacturer/Supplier:
ANH Refractories Company
400 Fairway Drive
Moon Township, PA 15108

General Phone: (412)375-6600

» Information department: MSDS Technical Information: (412)375-6837
* Emergency information: CHEMTREC 24 HOUR EMERGENCY PHONE NUMBER: 1-800-424-9300.

2 Composition/Data on components

- Chemical characterization:
- CAS No. Description
142844-00-6 refractory ceramic fibers (RCF)
- Chemical characterization
- Description: Mixture of the substances listed below with nonhazardous additions.

+ Components:
142844-00-6|refractory ceramic fibers (RCF) | 60-100%
- Additional information:
*This product contains Refractory Ceramic Fibers (RCF) or an RCF wrap or mat. IARC has classified RCFs as
a possible human carcinogen, Group 2B. This classification was based on sufficient evidence of carcinogenicity
in animals and no available data in humans. NTP classified respirable RCFs as reasonably anticipated
carcinogens. Recent industry ongoing epidenmiology studies show the general health of workers in the RCF
industry was similar to that of workers in other dusty work environments. There have been no reports of
mesothelioma, and the lung cancer rate appears similar (o background rates, but the number of workers with a
long latency period are too few for definitive conclusions. There was a small number of employees with an
increased risk of developing pleural plaques (shadows along the inside of the chest wall). These plaques,
however, are not known to cause symptoms or disabilily. ANH recommends that safe handling methods are
Jollowed, including air monitoring in areas wherever the potential exists for airborne fibers, minimizing airborne
exposures through use of NIOSH approved respirators, and wearing protective clothing, gloves and eye
protection.
For the wording of the listed risk phrases refer to section 16.

3 Hazards identification

» Hazard description:
Toxic .
- Medical conditions aggravated by exposure to the product: Asthma, chronic lung disease, and skin irritation.
- Carcinogenicity Information:
Refractory ceramic fibers are listed by IARC as Group 2B "Possibly Carcinogenic to Humans."
- Information pertaining to particular dangers for man and environment:
The product has to be labelled due to the calculation procedure of the "General Classification guideline for
preparations of the EU" in the latest valid version.

(Contd. on page 2)
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May cause cancer.
Irritating to eyes and respiratory system,
+ NFPA ratings (scale 0-4)

@ Health = 1
00 Fire=0

Reactivity = 0
- HMIS Classification

HEALTH [l Health: *1
FIRE [o]| Flammability: 0

REACTIVITYEI Reactivity: 0

4 First aid measures

- After inhalation: Move 1o fresh air; consult doctor if needed,

- After skin contact: Immediately wash with water and soap and rinse thoroughly.

- After eye contact: Flush eyes with water for 15 minutes. If irritation persists, consult a doctor.

- After swallowing:
This product is intended for industrial applications; in the unlikely event that this product is swallowed, consult a
physician if any adverse medical conditions occur.

5 Fire fighting mcasures

- Suitable extinguishing agents: Use fire ﬁghting measures that suit the environment.
- Protective equipment: No special measures required.

6 Accidental release measures

« Person-related safety precautions: Not required.
- Measures for environmental protection: No special measures required.
- Measures for cleaning/collecting:

Dispose contaminated material as waste according to item 13.

Ensure adequate ventilation.

7 Handling and storage

- Handling:
- Information for safe handling: Prevent formation of dust.
- Information about protection against explosions and fires: No special measures required.

- Storage:
- Requirements to be met by storerooms and containers: No special requirements.
- Information about storage in one common storage facility: Not required.

{Contd. on page 3)
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* Further information about storage conditions: Store product inside, out of extreme weather conditions.

(Contd. from page 2)

- Components with limit values that require monitoring at the workplace: :
The product does not contain any relevant quantities of materials with critical values that have to be monitored at

the workplace.

- Personal protective equipment:

- General protective and hygienic measures:
Keep away from foodstuffs, beverages and feed.
Wash hands before breaks and at the end of work.

8 Exposure controls and personal protection

- Store protective clothing separately.

Avoid contact with the eyes.

Avoid contact with the eyes and skin.

: Breathing equipment:

NIOSH approved respirators should be used if dust is present. A respiratory protection program
should be implemented if exposures exceed OSHA PELs,

: Protection of hands:

Protective gloves recommended

The glove material has to be impermeable and resistant to the product/ the substance/ the preparation.
Due to missing tests no recommendation to the glove material can be given for the product/ the preparation/ the

chemical mixture.

Selection of the glove material on consideration of the penetration times, rates of diffusion and the degradation

- Material of gloves

The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer. As the product is a preparation of several substances, the resistance
of the glove material can not be calculated in advance and has therefore to be checked prior to the application.

* Penetration time of glove material

The exact break trough time has to be found out by the manufacturer of the protective gloves and has to be

observed.

-

- Epe protection: Safety glasses with side shields recommended

9 Phiysical and cliemical properties

- General Information
Form: Fibers
Color: White
Odor: Odorless

(Contd. on page 4)
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- Change in condition
Melting point/Melting range: 1760°C (3200°F)
Boiling point/Boiling range: Undetermined.
- Flash point: Not applicable.
- Auto igniting: Product is not selfigniting.
- Danger of explosion: Product does not present an explosion hazard.
- Density at 20°C (68°F): 2.73 glem?®
- Solubility in / Miscibility with
Water: Insoluble.

10 Stability and reactivity '

« Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
- Dangerous reactions No dangerous reactions known.
- Dangerous products of decomposition: No dangerous decomposition products known.

11 Toxicological information

- Acute toxicity:

* Primary acute effects:

- Skin contact: No irritant effect.

- Eye contact: Irritating effect.

- Sensitization: No sensitizing effects known.

- Additional toxicological information:
The product shows the following dangers according to internally approved calculation methods for preparations:
Irritant :
Carcinogenic.

12 Ecological informuation

» General notes: At present there are no ecotoxicological assessments.

13 Disposal considerations

- Recommendation for Disposal of Product:
As sold, this product is not RCRA hazardous. Final used condition must be evaluated prior to disposal. Dispose
of waste product in accordance with Federal, State and Local regulations.

- Recommendation for Disposal of Uncleaned Packaging: Reuse, recycle or treat as industrial waste.

Usa—
(Contd. on page 5)
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- Transport/Additional information: Not dangerous according to available information.

*SARA 313 TOXIC CHEMICALS
No material listed in the components in Section 2 of this MSDS is on the SARA 313 list.

* SARA 302 EXTREMELY HAZARDOUS SUBSTANCES
No material listed in the components in Section 2 of this MSDS is on the SARA 302 list.
- ISCA (Toxic Substances Control Act)
This substance or all the ingredients of this product are on the Chemical Substances Inventory of the Toxic
Substances Control Act (TSCA Inventory). The presence on this list does not require any legal reporting.
- WHMIS Classification
Class D - Division 2 - Sub Division A
Untested mixture containing a very toxic material
Class D - Division 2 - Sub Division B
Untested mixture containing a toxic material
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations
(CPR) and the MSDS contains all the information required by the CPR.

- Cancerogenity categories
- EPA (Environmental Protection Agency)
None of the ingredients is listed,

- JARC (International Agency for Research on Cancer)
142844-00-6 | refractory ceramic fibers (RCF) |2B

* NTP (National Toxicology Program)
142844-00-6|refractory ceramic fibers (RCF) [R

- TLV (Threshold Limit Value established by ACGIH)
None of the ingredients is listed

* MAK (German Maximum Workplace Concentration)
None of the ingredients is listed.

- NIOSH-Ca (National Institute for Occupational Safety and Health)
None of the ingredients is listed.

* OSHA-Ca (Occupational Safety & Health Administration)
None of the ingredients is listed.

* Classification according to EU-guidelines

- Hazard symbols:
Toxic

* Hazard-determining components of labeling:
refractory ceramic fibers (RCF)

- Risk phrases:
May cause cancer.
(Comd. on page 6)
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Irritating to eyes and respiratory system.

- Safety phrases:
Do not breathe dust.
Avoid contact with eyes.
Afier contact with skin, wash immediately with plenty of soap and water
Wear suitable protective clothing and gloves.

- Special labeling of certain preparations:

PRODUCT MAY CONTAIN REFRACTORY CERAMIC FIBERS (RCF) OR INCLUDE A WRAP OR MAT
WHICH CONTAINS RCF:
Prolonged or repeated inhalation of RCF dust may cause cancer.
Exposure of the product to high temperature may convert fibers to crystalline silica, an IARC and NTP listed
carcinogen which can cause silicosis or cancer.
Use with adequate ventilation, wear safety glasses and dust-type respirator if dust is present.
In case of inhalation, remove victim to fresh air.
In case of eye contact, flush with water for 15 minutes.
- National regulations:

- The following ingredients are known in the state of California to be a cancer risk (Proposition 65):
All ingredients are listed.

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

- Contact: Patricia A. Kott 412-375-6712
- Creation date: 12/05/2000

USA —
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OPERATION AND MAINTENANCE MANUAL
FOR A
4' DIAMETER, 40' HIGH
ENCLOSED ZTOF®

BIOGAS FLARE SYSTEM

FACILITY:  Sudbury Landfill
Walla Walla, WA

WARNING

Do not attempt flare operation without first becoming
familiar with these instructions. Improper equipment
operation may result in personal injury, death, or equipment

damage.
Prepared for Prepared by
Purchasing Company: Mark Heuett Contractors John Zink Company
End User: Sudbury Landfill : 11920 East Apache Street
Purchase Order: 08232010LTR Tulsa, Oklahoma 74116-1300

Sales Order: 9109403
Date: December 2010

For assistance, please contact John Zink Company as follows:

Service (918) 234-2751 Emergency (918) 234-1800
Spare Parts (918) 234-2751 Facsimile (918) 234-2700
(@m Request field service and spare part assistance during regular office hours, from 8:00 a.m. to 4:30 p.m. (CST).

COPYRIGHT @ 2010 JOHN ZINK COMPANY, LLC
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II. INTRODUCTION

This manual provides an overview of a John Zink Biogas Flare System. The system consists of
an Enclosed ZTOF® Biogas Flare and a Flare Control Panel. Pertinent information required to
operate and maintain safely the John Zink supplied equipment is located within these
instructions.

A John Zink Enclosed ZTOF Biogas Flare offers automated operation and is designed to destroy
safely, with automatic temperature control, typical organic compounds generated by solid waste
and other biogas processes. The system is controlled with a processor, or programmable logic
controller (PLC), which receives and transmits signals with respect to operating conditions. If an
unacceptable operating condition occurs, the control system discontinues flow of biogas or
adjusts the operating parameters to correct the problem. Control of the Enclosed ZTOF Biogas
Flare includes an initial purge cycle, automatic ignition sequence, and fail-safe controls. A
self-checking flame scanner monitors pilot flame or main flame and integrated safety shutdown
features prevent equipment damage.

Please become familiar with this manual. Contact John Zink Company with any questions or to
request additional assistance.

COPYRIGHT @ 2010 JOHN ZINK COMPANY, LLC
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III. SAFETY SUMMARY

The following general safety precautions apply to operating and maintaining a John Zink Biogas
Flare System. Instructions contained in this manual are in addition to, and do not replace, the
existing operating procedures and policies of the operating company and owner with regard to
standard safety precautions for flare operation and maintenance.

WARNING

High voltages capable of causing death are associated with
this equipment. Use extreme caution when servicing
electrical enclosures or any other electrical components.
Disconnect the electrical source of any circuit on which
service is being performed and lock open the corresponding
disconnect switch. Ensure electrical enclosures and
components are grounded properly before applying power.

WARNING

Flare systems may contain or produce toxic gases. Always
consider appropriate safety precautions whenever personnel
may be exposed to flare gases. In particular, exposure may
occur during close inspection of a flare tip or pilot and
during removal or maintenance of equipment attached to

gas supply pipe.

WARNING

Failure to use proper respiratory protection may result in
exposure to hazardous materials. Ceramic fiber blanket
insulation contains fibers which may cause cancer. After
firing, cristabolite, a ceramic fiber material known to cause
cancer, may be present. In addition to proper respiratory
protection, refer to Section XVII, "Material Safety Data
Sheets" to avoid exposure.

WARNING

Elevated surface temperatures may exist during certain
operating conditions. Exercise caution while near
equipment to prevent burns.

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC
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IV. RECEIPT AND INSTALLATION
Receipt

Upon delivery to the site and prior to installation, carefully examine the equipment for damage.
Any damage sustained during shipment will be reimbursed through the freight company and their
insurance agent. To assure prompt and accurate processing of any claims, the following is

recommended:

1. Inspect each item as it is unloaded or uncrated. Note any damage or shortages on the
shipping documentation before signing for delivery acceptance.
2. If the shipment cannot be inspected upon arrival, sign the delivery acceptance documents

with the following qualification:
“accepted subject to future inspection”

3. Inspect the delivery as soon as possible, and no later than 10 days after delivery.

4. If damage or shortages are apparent, notify the freight company immediately and supply
an itemized damage or shortage list. In addition, notify John Zink Company to initiate
prompt replacement or repair procedures.

Installation

Reference Drawings

The following list of drawings are necessary for equipment installation and are located in
Section XII, "Reference Drawings". To identify specific components or for additional
information, also refer to component specification sheets located in Section XIII, "Specification
Sheets". :

D-F-9109403-150 Process and Instrument Diagram

D-F-9109403-301 Enclosed ZTOF Biogas Flare

ST-11916 KE-1/ST Pilot

D-F-9109403-303 ZMS Moisture Separator

D-F-9109403-400 Panel Detail

D-F-9109403-401 Wiring Diagram

D-F-9109403-402 Wiring Diagram

D-F-9109403-403 Wiring Diagram

D-F-9109403-404 Wiring Diagram

General

1. Installation, connection, and assembly of the stack, any remaining piping, electrical
conduit, wiring, supports, and field or finish painting are not the responsibility of John
Zink Company.

2. The foundation is to be level and designed for site soil conditions considering loads the

equipment will produce. Required anchor bolt and support locations appear on the

reference drawings.
3. Ensure equipment is grounded adequately for site soil conditions and as directed by local
electric codes.

COPYRIGHT @ 2010 JOHN ZINK COMPANY, LLC
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4. Review the reference drawings for electrical and process piping connections to the
system.

5. Power wires, thermocouple wires, signal wires, and flame scanner wires each are to be
installed in separate conduit. Wire separation is necessary to avoid electrical interference
problems which may affect equipment performance.

6. The ignition rod insulators in the pilot are fragile. Verify the insulators are not damaged
and the rod, insulator bracket, and insulators are secure.

7. Verify the thermocouple assemblies are not damaged.

8. Clean inside all system piping and remove sand, rocks, weld slag, or any other debris
immediately prior to assembly or installation. Use high pressure air to clear piping after
assembly and installation.

9. If high winds are probable, positioning a windscreen approximately 6 feet in front of each

damper is recommended.

CAUTION

EPDM gasket material is not recommended for biogas
applications.

Mechanical - Stack

1.

(98}

PN

hod

11.

12.
13.
14.
15.

Position the flare stack on a concrete foundation by connecting one main crane with
spreader bar to the lifting lugs at the top of the stack, and connecting a separate tailing
crane near the bottom of the stack.

Bolt the stack to the foundation.

Install a 6 inch depth of gravel inside the bottom of the stack before initial operation

to protect the foundation from radiant heat.

Remove all lifting lugs from the stack prior to initial operation to avoid unsafe
conditions during future usage. Material degradation from high temperature exposure
during flare operation may significantly reduce lug integrity.

Install all flare tips on the flare manifold with the bolts, nuts, and gaskets provided.
Verify the drain plug at the flare inlet, connection C1, is secure.

Inspect the internal ceramic blanket insulation for any damage.

Install the automatic damper, TCV-202A, to the hinged connection N4. Gaskets are not
required. Locate the actuator and bracket assembly on the right when facing the damper.
Thread the sight glass assembly, CA-ST-0600, to connection C6.

Mount the pilot assembly to connection N2 with the bolts and nuts provided. A gasket is
not required.

Mount the Ignition Panel, PNL-103, to the brackets on the stack exterior with the bolts

and nuts provided.

Mount the scanner swivel assembly, ST-11065, and flame scanner, BE-203, to
connection C35.

Mount the purge air blower, BL-204, to connection N3 with the bolts and nuts provided.
A gasket is not required.

Mount the purge air pressure switch, PDSL-204, to the brackets on the stack exterior with
the screws provided.

Connect the purge air pressure switch, PDSL-204, to connection C4 with tubing and

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC
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fittings provided.
16.  Install the thermocouples, TE-201, TE-202A, TE-202B, and TE-202C, in

17.
18.

connections C11, C8, C9, and C10, respectively. Refer to the following table for
thermocouple placement information:

Automatic Temperature Control Thermocouple

Flow Rate (SCFM) * . Elevation (ft)
150-216 17.00
217-283 22.50
284 - 350 28.00

* based on 50% methane concentration

High Temperature Thermocouple

all flow rates 17.00
Verify the sample port plugs contain insulation and are secure in connections C12 and

Mount the flame arrester, FA-107, directly to the flare inlet flange, connection N1, with
bolts, nuts, and gasket.

Mechanical - Interconnecting Pipe

1.

w

Connect gas supply pipe with supports to the ZMS Moisture Separator, V-101, inlet,
connection N20, with bolts, nuts, and gasket.

Install gas pipe with supports and an expansion joints, if necessary, between the ZMS
Moisture Separator, connection N21, and the flame arrester, FA-107, at the flare inlet.
Install automatic block valve SOV-102.

Mount the flow meter, FE-107, in the gas pipe. For proper performance, the
manufacturer requires a minimum distance of ten pipe diameters of straight, undisturbed
flow upstream of the flow meter, and five diameters of straight, undisturbed flow
downstream of the flow meter.

Connect a compressed air or nitrogen source to the automatic block valve solenoid,
SV-102.

“Connect a natural gas or propane source to the pilot gas pipe spool, containing the

pressure regulator, PCV-302, solenoid valve, SV-303, hand valve, HV-304, and pressure
gauge, PI-305.Install pilot gas pipe with supports between the pilot gas pipe spool and the
pilot, connection C2, mounted in the stack (allow sufficient flexible hose at the pilot for
adjustment).

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC
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Electrical - Stack

1. Install conduit and connect ignition wire between the Ignition Panel, PNL-103, and the

pilot, connection C3.
2. Install conduit and connect power wire between the following components and the panel

rack, PR-101:

Ignition Panel, PNL-103

purge air blower, BL-204

purge air pressure switch, PDSL-204
damper actuator, TCV-202A

3. Install conduit and connect signal wire between the following components and the panel
rack, PR-101:

flame scanner, BE-203
damper actuator, TCV-202A

4, Install conduit and connect thermocouple wire between the thermocouples, TE-201,
TE-202A, TE-202B, and TE-202C, and the panel, PNL-101.

Electrical - Panel

1. Install conduit and connect supply power wire to the panel, PNL-101.

Electrical - Interconnecting Pipe

1. Install conduit and connect power wire between the flow meter, FE-107, and the panel
rack, PR-101 (allow sufficient flexible conduit for removal).
2. Install conduit and connect signal wire between the flow meter, FE-107, and the panel

rack, PR-101 (allow sufficient flexible conduit for removal).

Miscellaneous
1. Confirm all filter elements, mesh screens, and mist elimination elements are installed
properly, if required.

2. Verify all pipe fittings and flanges (with gaskets, if required) are secure and all threaded
nuts, bolts, and fittings are tightened properly.

3. If applicable, do not seal electrical conduit connections until the system installation is
verified and initial operation is complete.

4. Verify all electrical conduit fittings (with seals, if required) are secure.

5. Verify all external electrical control and power wire is sized correctly and the system
contains adequate overload protection.

6. Verify all electrical wiring connections are secure and all threaded terminals are tightened
properly.
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NOTE

An enclosure heater is installed in the Flare Control Panel,

PNL-101, to prevent internal corrosion. Individual electric

motors may contain integral heaters also to prevent internal
corrosion. Ensure all heaters are connected to a reliable

power supply and operated continuously, especially during
outside storage or when operation is discontinued for an

extended duration. Consult wiring diagrams in

Section XII, "Reference Drawings" for additional details.
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V. DESIGN BASIS

Gas Stream
Type: . landfill
Composition: 50% CH4 (maximum)
50% CO,, air, inert gases
Lower Heating Value: 454 BTU/SCF
Temperature: 100 °F
Flow Rate: 350 SCFM (maximum)
150 SCFM (minimum)
Heat Release *: 9,530,000 BTU/hr (maximum)
* lower heating value basis
CAUTION

Flame flashback may occur if the gas stream contains an
amount of oxygen within the explosive limit.

Methane concentrations less than 30% may require the
addition of enrichment fuel for stable combustion.

NOTE

Process Design

Smokeless Capacity:
Destruction Efficiency:
Operating Temperature:
Retention Time:

Flare Inlet Pressure:
Ambient Pressure:

Mechanical Design

Wind Speed Classification:
Seismic Classification:

Ambient Temperature:

Electrical Area Classification:

Site Elevation:

~ Utility Requirements

Pilot Gas:
Compressed Air or Nitrogen:

Electrical:

100%

98% (minimum)

1400 °F to 1800 °F (2000 °F shutdown)
0.7 second at 1800 °F (minimum)

5" H,0 (maximum)

14.7 psia

100 mph

zone 4

32to 120 °F

non-hazardous for control panel PNL-101
Class I Div I on all stack mounted controls
Class I Div II for the gas blowers

1000 feet AMSL

22 SCFH of propane at 10 psig
100 psig (minimum) dry
120 V, single phase, 60 Hz for control components
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V1. OPERATIONAL PHILOSOPHY

The following information briefly describes the operating logic and sequence for an Enclosed
ZTOF® Flare System.

WARNING

Do not circumvent the purge cycle, any flame management
sequence, or any other safety sequence.

Logic

A burner management system, which includes a flame safeguard package, monitors specific
parameters and discontinues operation if an unsafe condition occurs. An ultraviolet, self-
checking flame scanner detects both pilot flame and main flame. The flame scanner is unable to
distinguish between flame sources. Typical shutdown scenarios include:

- Flare High Temperature Shutdown

Flare High Temperature Shutdown occurs the moment a temperature above the high temperature
switch setpoint value is detected within the flare enclosure by a dedicated high temperature
thermocouple. The "Flare Shutdown" light illuminates immediately and system operation
discontinues. .

Flare Low Temperature Shutdown

Flare Low Temperature Shutdown occurs when a temperature below the low temperature switch
setpoint value is detected within the flare enclosure by the selected temperature control
thermocouple and exists for ten minutes consecutively. The "Flare Shutdown" light illuminates
and system operation discontinues.

Pilot Flame Failure and Shutdown

Pilot Flame Failure occurs, during the ignition sequence, when the flame scanner is unable to
detect the presence of flame inside the flare enclosure. Whén Pilot Flame Failure occurs, system
operation is interrupted momentarily. Then the entire purge cycle and ignition sequence are
repeated automatically. A Shutdown occurs only after three consecutive Failures, or
unsuccessful attempts. Once Pilot Flame Shutdown occurs, the "Flare Shutdown" light
illuminates and system operation discontinues.

Main Flame Failure and Shutdown

Main Flame Failure occurs, after the ignition sequence is complete, when the flame scanner is
unable to detect the presence of flame inside the flare enclosure. When Main Flame Failure
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occurs, system operation is interrupted momentarily. Then the entire purge cycle and ignition
sequence are repeated automatically. A Shutdown occurs only after three consecutive Failures,
or unsuccessful attempts. Once Main Flame Shutdown occurs, the "Flare Shutdown" light
illuminates and system operation discontinues.

Other safety features include:

Purge Failure
Automatic Block Valve Failure
Gas Blower Failure

Upon determining the source of an alarm condition and completing the necessary corrective
action, a system reset is required to begin operation again.

Sequence

A typical operating sequence consists of:
System Control Selection

Select either local or remote system control to begin system operation. Local control requires
interaction at the control panel to start and stop operation. Remote control allows starting and
stopping operation without interaction at the control panel.

Operating Permissives

System operation is permitted only after confirming two safety conditions exist. The closed limit
switch for the automatic block valve must be satisfied, proving a closed valve position. Additionally,
the flame scanner must not detect the presence of flame inside the flare enclosure.

Purge Cycle

Prior to beginning the ignition sequence, the combustion chamber and flare enclosure must be
purged with ambient air to ensure no potentially explosive gas mixture exists inside. To create a
safe condition for pilot ignition, the purge air blower operates and the automatic air damper
louvers are maintained fully open for five minutes prior to each ignition attempt. When purge air
blower operation begins, the "Flare Operating" light flashes.

Ignition Sequence
The ignition sequence begins immediately after the purge cycle is complete. The pildt gas
solenoid valve opens automatically, supplying gas to the pilot, and the ignition transformer

energizes. The ignition transformer continues for ten seconds and then the flame scanner verifies
flame is present.
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Gas Supply

Once the flame scanner detects pilot flame, the automatic block valve opens, operation of the
selected gas blower begins, supplying gas to the flare. After the open limit switch for the
automatic block valve is achieved, the pilot gas solenoid valve closes, and the "Flare Operating"
light illuminates. While the flame scanner verifies the presence of flame, system operation
continues.

Automatic Air Damper Temperature Control

The operating temperature, or temperature maintained inside the flare enclosure, is controlled by
varying the ambient air available through the air damper louvers. The elevation of the
temperature control thermocouple is selected depending on the gas flow rate and methane
concentration. The operating temperature is maintained by adjusting automatically the position
of the louvers. Closing the louvers reduces the amount of air available and increases the
operating temperature, while opening the louvers increases the amount of air available and
decreases the operating temperature. The louvers are maintained open initially, before beginning
automatic temperature control modulation, which introduces air inside the flare enclosure while
the enclosure is cold and lacking draft, to minimize smoke during initial operation.

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System PAGE 16
Sales Order: 9109403 User: Sudbury Landfill

Operator Interface Panel

The Flare Control Panel contains an Operator Interface Panel (OIP), or touch screen, which
replaces the usual selector switches, indicating lights, and pushbuttons provided to control,
operate, and monitor the system equipment.

Contact Screen

JOHN ZINK
COMPANY, LLC

11928 EAST APACHE STREET
TULSA, OKLAHOMA ?4116-13808

OFFICE (918) 234-1800
SERVICE {8B8) 755-4252

ALARM

The "Contact" screen displays contact information for John Zink Company and each available
screen contains separate buttons for transferring to the various screens or for controlling system
operation. Press either button located at the bottom left corner of any screen to activate the next
("Up") or previous ("Down") screen. Press the corresponding buttons located at the bottom right
corner of any screen to begin system operation automatically ("Start"), discontinue system
operation ("Stop"), reset a fault condition ("Reset"), or access detailed alarm information
("Alarm"). Press the "Lamp" button to confirm all panel indicating lights are functional and
press the "Conf" button to access parameters from a separate "Configuration" screen.
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Flare Status Screen
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Access the "Flare Status" screen to continuously monitor progression through the flare operating
sequence and the current flare operating status. Depress buttons located at the bottom left comer
of the screen to activate the next ("Up") or previous ("Down") screen available in the series, or
return to the contact ("Home") screen. For a particular series of screens, buttons at the bottom
right corner of the screen apply only for that series. Depress these buttons to begin flare
operation automatically ("Start"), discontinue flare operation ("Stop™), or reset a flare fault
condition ("Reset").
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System Control Screen

Access the "System Control" screen to select either "Local" or "Remote" system operation.

COPYRIGHT @ 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System PAGE 19
Sales Order: 9109403 User: Sudbury Landfill

Blower Selection Screen

STARTH |STOP. §} RESET

1

Separately access each "Gas Blower Selection” screen to start and stop gas blower operation. A
cumulative hour meter for the blower is displayed. Select the blower to operate automatically by
pressing the "Auto" button. Blower operation is discontinued by pressing the "Off" button.
Verify motor rotation be pressing and holding the "Hand" button.
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Air Damper Temperature Control Screen

Access the "TIC-202" screen to adjust or monitor the temperature control module. The actual
flare temperature detected by the selected control thermocouple (the operating temperature) is
labeled "Flare Temp". The operating temperature setpoint is labeled "Setpoint". Press the
"Setpoint” value to adjust the operating temperature setpoint. The tuning parameters
corresponding to modulation of the air damper louvers are labeled "Gain", Reset", and "Rate".
Press each of the three "Gain", "Reset", or "Rate" values to adjust the corresponding parameter.
The signal value controlling the louver position is labeled "Output". The louvers are fully open
with a 0% value and fully closed with a 100% value. Press the "Man/Auto" button to adjust the
louver position manually. After selecting manual operation, press the "Manual Out" value and
the louver position adjusts to the value entered. For automatic operation only, press the "Output
Control" button to access more parameters, which allow entering values to restrict the minimum
and maximum louver position or maintaining a fixed louver position until exceeding a certain
temperature limit.
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Thermocouple Selection Screen

Access the "Thermocouple Selection” screen to monitor or select the flare temperature control
thermocouples. Values appear for the actual temperature detected by the selected temperature
control thermocouple (the operating temperature) and the total gas flow rate to the flare. Either
automatic or manual thermocouple selection is available. Automatic thermocouple selection
continuously determines the proper elevation of the temperature control thermocouple for
maintaining the operating temperature considering the total gas flow rate and any subsequent
variation in total gas flow rate. Press the "Man/Auto" button to select the temperature control
thermocouple manually. After selecting manual operation, select the proper elevation of the
temperature control thermocouple for maintaining the operating temperature by considering the
total gas flow rate and pressing the button next to the corresponding thermocouple. Each
significant variation in total gas flow rate again will require manual selection of the proper
temperature control thermocouple.

CAUTION

Equipment damage may occur if the elevation of the
temperature control thermocouple is selected incorrectly.
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Gas Blower Inlet Pressure Control Screen

Access the "PIC-100A" (inlet) screen to adjust or monitor the pressure control module. The
actual vacuum detected by the inlet pressure transmitter is labeled "Gas Press". The operating
pressure setpoint is labeled "Setpoint”. Press the "Setpoint" value to adjust the operating
pressure setpoint. The tuning parameters corresponding to modulation of the gas blower variable
frequency drives are labeled "Gain", "Reset", and "Rate". Press each of the three "Gain",
"Reset", or "Rate" values to adjust the corresponding parameter. The signal value controlling the
variable frequency drives is labeled "Output”. The variable frequency drives operate the gas
blowers at minimum rotational speed with a 0% value and at maximum rotational speed with a
100% value. Press the "Man/Auto” button to adjust the variable frequency drives manually.
After selecting manual operation, press the "Manual Out" value and the variable frequency drive
adjusts to the value entered. Press the "Output Limit" value and the maximum rotational speed is
restricted by the value entered.
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Process Variables Screen
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Access the "Process Variables" screen to monitor various system parameters. Values appear for
the actual temperature detected by each control thermocouple and gas flow rate, along with
summarizing other operating information.

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System PAGE 25
Sales Order: 9109403 User: Sudbury Landfill

Configuration Screen

Access the "Configuration" screen by entering a password to adjust various operating parameters.
The setpoint appears for the flare low temperature switch and the flow rate values required for
automatic thermocouple selection, along with reset buttons for the gas blower cumulative hour
meter. Press any of the values to adjust the corresponding setpoint.

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC



John Zink Biogas Flare System PAGE 26
Sales Order: 9109403 User: Sudbury Landfill

VII. COMMISSIONING

The presence of a qualified John Zink Company representative is recommended for initial
operation.

Process and Instrument Diagram Review

The equipment is fabricated according to the reference drawings. Operating personnel need to
review the Process and Instrument Diagram and become familiar with the equipment.

Mechanical Review

Verify all equipment, including valves and control components, are functional pnor to operation.
Also, before beginning flare operation, complete the following:

1. Verify all equipment is installed according to the reference drawings.
2, Verify all electrical devices are connected to the proper power sources.
3. For the recommended chromel-alumel type K thermocouples, the red wire is negative (-)

and the yellow wire is positive (+). Confirm the thermocouple extension wire is
adequate for the radiation exposure and is proper for the particular thermocouple (KX
wire with insulation for Type K thermocouples).

NOTE

Cross connecting the red and yellow wires anywhere in the
circuit will nullify the thermocouple output.

4, All system pipe must be dry and free of dirt or foreign material, including the pilot gas

pipe. Verify the pilot gas pipe is dry and unobstructed by removing the mixer orifice and

strainer screen, if applicable, and blowing with clean, dry air. Replace the orifice and

screen when clear flow exists.

Verify all drain and vent valves are closed and all drain and vent plugs are secure.

Close all manual and isolation valves initially.

Verify all disconnect handles are in the OFF position.

Verify all circuit breakers inside the control panels are in the OFF position.

Place all selector switches in the OFF or CLOSED position.

0.  Verify the pilot gas pressure is adjusted properly (no pressure is displayed on the
pressure gauge until the pilot gas solenoid valve opens).

11.  Verify the hand valve supplying compressed air or nitrogen to the automatic block valve

solenoid is closed.

e e b
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12.  Confirm operating setpoint values are as follows:

These setpoint values are recommended for initial operation
and may require adjustment to satisfy specific operating

conditions.

Description Parameter Tag Default Value
Flare High Temperature TSHH-201 2000 °F
Flare Operating Temperature TIC-202 1600 °F
G (Gain) 5.0
I (Reset) 7.0
D (Rate) 1.1
Minimum Limit 0%
Maximum Limit <100% when all louvers actuated
Position 1 50% until 880 °F
Position 2 50% until 880 °F
Flare Low Temperature TSL-202 1400 °F
Flame Scanner BS-203
Flame Proved (Relay On) 4
Flame Failure (Relay Ratio) 50%
Flame Failure Response (FFRT) | 3 s
Purge Air Pressure PDSL-204 0.5" H,0
Compressed Air or Nitrogen Pressure -- 100 psig minimum
Pilot Gas Operating Pressure PCV-302 10 psig for propane
15 psig for natural gas
Enclosure Heater Thermostat HTR-1 70 °F
NOTE
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VIII. SYSTEM OPERATION
Preparation

1. Place all circuit breakers inside the control panels in the ON position.
2. Place all disconnect handles in the ON position.
3. Place the "Panel Power" switch in the ON position and the "Power On" light illuminates.
4. Open the hand valve supplying compressed air or nitrogen to the automatic block valve
solenoid and set the pressure regulator to 100 psig minimum.
5. Open the pilot gas hand valve.
6. Press the "Auto" button only for the gas blower to be operated.
7. Open fully the manual butterfly valve at the corresponding gas blower inlet and outlet.
Start-up
1. Press the "Reset" button to clear any residual conditions from the program memory.
2. Begin system operation by pressing the "Local" and "Start" buttons, respectively.
3. The purge cycle begins and continues for five minutes. During this cycle, the “Flare
Operating” light flashes. Once the purge cycle is complete, the ignition sequence begins.
4. The pilot gas solenoid valve opens and the ignition transformer energizes for ten seconds,
igniting the pilot.
5. The flame scanner verifies pilot ignition and the automatic block valve opens.
6. Gas blower operation begins when the closed limit switch for the automatic block valve
releases.
WARNING
All personnel stand clear from the flare air damper
openings during start-up operations. Flame flashback
through these openings is possible until the flare operating
temperature is achieved.
8. Modulation of the air damper louvers begins one minute after the closed limit switch for
the automatic block valve releases.
9. The pilot gas solenoid valve closes one minute after the open limit switch for the

automatic block valve is achieved.
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Operation

Flare

1. As the temperature inside the flare enclosure increases, the temperature control module
sends a signal to the air damper actuator which adjusts accordingly to maintain the
specified operating temperature.

2. Adjust the pilot gas pressure regulator until a stable, light blue flame with a defined cone
shape exists.

Gas Blower

1. Manually adjust the output of the selected blower VFD to reach the required vacuum.

2, Simultaneous operation of multiple gas blowers is not allowed. However, operation may
be transferred between the gas blowers. If the transfer exceeds ten seconds, the "Flare
Shutdown" light illuminates and system operation discontinues.

NOTE

Suction generated from gas blower operation may prevent
gravity draining liquid from the ZMS Moisture Separator.

Shutdown
Normal Shutdown

A normal shutdown is available whenever the operator needs to discontinue system operation.
Press the "Stop" button, the "Flare Shutdown" light illuminates, and the following occurs:

a. The pilot gas solenoid valve closes, if open.

b. The ignition transformer discontinues, if energized.
c. The automatic block valve closes, if open.

d. The gas blower discontinues, if operating.

e. The automatic damper louvers open fully.

When the system is not operating for an extended duration, also complete the following:
1. Place the "Panel Power" switch in the OFF position.

2. Close all manual and isolation valves.
3. Place all selector switches in the OFF or CLOSED position.
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NOTE

To start the flare system again after addressing any reason
for shutdown, the fault must be cleared by pressing the
"Reset" button.

Power Failure

A power failure is caused by disrupting electrical service. The following occurs:

a. The pilot gas solenoid valve closes, if open.

b. The ignition transformer discontinues, if energized.

c. The automatic block valve closes, if open.

d. The gas blower discontinues, if operating.

e. The automatic damper louvers are maintained in the last position.

Once power is restored, the system attempts operation automatically.
Fault Conditions

Flare High Temperature Shutdown occurs when the dedicated thermocouple detects temperature
above the temperature switch setpoint value.

Flare Low Temperature Shutdown occurs when the selected temperature control thermocouple
detects temperature below the temperature switch setpoint value for ten minutes consecutively.

Pilot Flame Failure and Shutdown occur during the ignition sequence, after three unsuccessful
attempts, when flame is not detected by the flame scanner.

Main Flame Failure and Shutdown occur once the ignition sequence is complete, after three
unsuccessful attempts, when flame is not detected by the flame scanner.

With any of these fault conditions, the "Flare Shutdown" light illuminates and the following
occurs:

a. The pilot gas solenoid valve closes, if open.

b. The ignition transformer discontinues, if energized.
c. The automatic block valve closes, if open.

d. The gas blower discontinues, if operating.

e. The automatic damper louvers open fully.

An operator reset is required to continue operation.
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IX. SYSTEM TESTING

Lamp Test
a. Press the "Lamp Test" button.
b. All panel lights illuminate.

Purge Failure

Press the "Stop" button.

Disconnect tubing from the purge air pressure switch.

Press the "Reset" button.

Press the "Start" button. :

Purge air blower operation begins and the "Flare Operating" light flashes.
After one minute, the "Flare Operating" light diminishes, the "Flare Shutdown"
light illuminates, and system operation discontinues.

Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Connect tubing to the purge air pressure switch.
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= 5

Pilot Flame Failure and Shutdown

Press the "Stop" button,

Close the pilot gas hand valve.

Press the "Reset" button.

Press the "Start" button and the "Flare Operating” light flashes.

Purge air blower operation begins and the purge cycle continues for five minutes.
Upon completing the purge cycle, the ignition sequence begins.

The pilot gas solenoid opens and the ignition transformer remains energized for
ten seconds.

The flame scanner is unable to detect flame. _

The pilot gas solenoid closes and the purge cycle and ignition sequence are
attempted again automatically.

After the third unsuccessful attempt to detect pilot flame, the "Flare Operating"
light diminishes, the "Flare Shutdown" light illuminates, and system operation
discontinues.

Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Open the pilot gas hand valve.
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Flare High Temperature Shutdown

Press the "Stop" button.

Place the "Panel Power" switch in the OFF position.

Inside the Flare Control Panel adjust the dial on the flare high temperature switch
to approximately 200 °F.

Place the "Panel Power" switch in the ON position.

Press the "Reset" button,

Press the "Start" button and the "Flare Operating” light flashes.

Allow the purge cycle to complete and the pilot to ignite.

After the automatic block valve opens and gas blower operation begins, monitor
the value appearing on the temperature control module.

Upon exceeding the setpoint on the flare high temperature switch the "Flare
Operating” light diminishes, the "Flare Shutdown" light illuminates, and system
operation discontinues.
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Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Place the "Panel Power" switch in the OFF position.

Inside the Flare Control Panel return the dial on the flare high temperature switch
to 2000 °F. -

Automatic Block Valve Failure

o

5 mmopo
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Press the "Stop" button. :

Disconnect the compressed air or nitrogen source from the automatic block valve
solenoid.

Press the "Reset" button.

Press the "Start" button and the "Flare Operating" light flashes.

Allow the purge cycle to complete and the pilot to ignite.

The automatic block valve is unable to open.

After 45 seconds, the open limit switch for the automatic block valve is not
achieved. :

The "Flare Operating” light diminishes and the "Flare Shutdown" light
illuminates.

Press the "Reset" button.

The "Flare Shutdown" light diminishes.

Connect the compressed air or nitrogen source to the automatic block valve
solenoid.
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X. TROUBLESHOOTING

Problem: The "Panel On'" light does not illuminate.
Possible Causes:
a. The main circuit breaker is off.
. The "Panel Power" switch is off.
. The light bulb is defective.
. Power is not connected to the panel.
. The connecting wires are loose.

o o0 o

Problem: The purge cycle does not begin.

Possible Causes:

The automatic block valve limit switches are not satisfied.
. The flame scanner detects flame.

Power is not connected to the motor starter or motor.

. The motor starter circuit breaker is off.

The motor starter contact is not closed.

The motor starter holding coil is defective.

. The motor starter overload relay requires resetting.

ga rh® O O

Problem: The purge cycle fails.
Possible Causes:
a. The pressure switch contact is not satisfied.
b. The pressure switch tube is plugged or disconnected.
c. Power is not connected to the pressure switch.
d. The connecting wires are loose.

Problem: The pilot does not ignite,

Possible Causes:

The pilot gas hand valve is closed.

. The pilot gas source is insufficient.

The pilot orifice is plugged.

. The ignition wire is loose or broken.

The ignition transformer is defective.

The pilot electrode is defective.

The pilot insulators are broken.

The pilot gas pressure regulator requires adjustment.
The pilot gas solenoid valve is not functioning properly.
Power is not connected to the pilot gas solenoid.

T D@ e A0 P
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Problem: The pilot flame is not detected after igniting the pilot.
Possible Causes:

The flame scanner relay is not functioning properly.

. The flame scanner is not sensing flame.

The scanner lens is dirty.

. The flame scanner amplifier is not functioning properly.
The scanner is not installed properly.

The scanner is not functioning properly.

. The connecting wires are loose.

G Ho e o

Problem: The gas blower fails.

Possible Causes:

. Power is not connected to the variable frequency drive or motor.

. The variable frequency drive circuit breaker is off.

. The variable frequency drive circuit breaker is not adjusted properly.
. A variable frequency drive fault occurs.

. The connecting wires are loose.

o0 o

o

Problem: The automatic block valve does not open.
Possible Causes: '
a. The compressed air or nitrogen source is insufficient.
b. The automatic block valve solenoid is not wired correctly.
c. Valve motion is obstructed inside the pipe.
d. Power is not connected to the automatic block valve solenoid.
e. The corresponding control relay is not functioning properly.
f. The connecting wires are loose.

Problem: The automatic damper does not operate correctly.

Possible Causes:
a. The signal wire is loose or broken.
b. The temperature control module is not functioning properly.
c. The actuator is defective.
d. The thermocouple input to the control module is defective.
e. The corresponding control relay is not functioning properly.

Problem: Flame Failure or Shutdown occurs.

Possible Causes:

The gas flow rate or methane content is low.
. The flame scanner failed.

The flame scanner amplifier failed.

. The automatic damper actuator failed.

The gas blower failed.

The flame arrester is plugged.

. The flare tips are plugged.

e o o
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Problem: Flare High Temperature Shutdown occurs.

Possible Causes:

. A thermocouple is damaged.

. The gas flow rate or methane content is high.

. The thermocouple wires are reversed.

. The automatic damper actuator is not operating properly.
The high temperature switch is not set or operating properly.
The connecting wires are loose.

o oe

o oo

Problem: Flare Low Temperature Shutdown occurs.

Possible Causes:

The gas flow rate or methane content is low.

. The incorrect temperature control thermocouple elevation is selected.
The thermocouple wires are reversed.

. The low temperature setpoint is incorrect.

The automatic damper actuator is not operating properly.
The gas blower failed.

. The flame arrester is plugged.

. The flare tips are plugged.

The connecting wires are loose.

oG SO L o
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XI. MAINTENANCE

The following maintenance summary is designed only as a guideline and does not identify all
areas or components requiring maintenance attention. A maintenance program must be
developed considering existing company policy, operational experience, and manufacturer
requirements. This operating manual is to be used in conjunction with, and does not replace, any
company policies.

General

1. Refer to the manufacturer literature in Section XVIII, "Manufacturer Information” for
specific maintenance requirements of individual components.

2. Review operation and calibration procedures for individual instruments in.Section XVIII,
"Manufacturer Information" as recommended by the manufacturer.

3. Inspect all flanges and connections for indications of leaking. Repair or replace if
necessary.

Flare

1. Visually inspect the flare tips and flare stack for damage or deterioration.

2. Inspect the exterior surface for indications of heat degradation. Paint discoloration may
indicate insulation damage.

3. Assess the overall integrity of the internal insulation once a month. Torn or worn
insulation may result in equipment damage. Repair if necessary.

4, Remove the flare tip for cleaning if an obstruction is suspected. Measure the pressure

differential between the flare inlet flange and the flare tip exit. If the value exceeds

5" H,0, then clean the tips. '

Inspect all thermocouple assemblies and replace at least once each year.

Inspect the pilot assembly, ignition rod, electrode, and insulators for damage once every

three months. Repair or replace if necessary.

Verify pilot gas supply pressure and pilot ignition.

Inspect the flame detection components. Clean the flame scanner lens and vent port.

Verify proper operation of the air damper louvers and lubricate if necessary.

0.  Remove the flame arrester element for cleaning every six months. Measure the pressure
differential across the flame arrester element. If the value exceeds 5" H,0, then clean the
element.

S0 o

Panel

i,

Confirm the control logic is functioning properly and all input and output signals are
correct.

Verify all safety shutdown devices every three months per Section IX, "System Testing".
Inspect all electrical enclosures for any apparent corrosion or moisture.

Confirm all enclosure and actuator heaters are functioning.

Confirm the integrity of conduit seals, if applicable.

Verify the supply power voltage.

Verify power to motor starters.

During operation, measure gas blower line current and voltage.

Confirm chart recorder operation.

VRN NRARWN
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Miscellaneous

1. Remove and clean any filter elements or mesh strainers every three months,
2. Verify approximately 2" H,O appears on the differential pressure gauge. If the
value exceeds 5" H,0, then clean the mist elimination element inside the ZMS Moisture

Separator.

Press the "Hand" button for the gas blower to verify proper operation.

Verify sufficient pressure is available from the compressed air or nitrogen source.
Inspect any gauges and valves for deterioration.

NOTE

An enclosure heater is installed in the Flare Control Panel,
PNL-101, to prevent internal corrosion. Individual electric
motors may contain integral heaters also to prevent internal
corrosion. Ensure all heaters are connected to a reliable
power supply and operated continuously, especially during
outside storage or when operation is discontinued for an
extended duration. Consult wiring diagrams in
Section X1, "Reference Drawings" for additional details.

Wb W
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XII. REFERENCE DRAWINGS

D-F-9109403-150 Process and Instrument Diagram
D-F-9109403-301 Enclosed ZTOF Biogas Flare
ST-11916 - KE-1/ST Pilot
D-F-9109403-303 ZMS Moisture Separator
D-F-9109403-400 Panel Detail

D-F-9109403-401 Wiring Diagram
D-F-9109403-402 Wiring Diagram
D-F-9109403-403 Wiring Diagram
D-F-9109403-404 . Wiring Diagram

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC
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3. ELECTRICAL AREA CLASSITICATION: NON-HAZARDOUS
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JOHN ZINK COMPANY uc
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z e LOCAL SUB-PANEL MOUNTED —_ 3 ozl TRV WG
mow z-e NORMALLY INACCESSIDLE TO OPERATOR FIFE & FITTINGS BY JoM 20K 6O : .:’ E:‘!: :ﬁ:ﬁ 5 En-r—sxcmas—!so 5]
[ RIVISTON DESCRIPTION 8y o APP. 2'! PP, A DATL. #-24-10 BATE NONE 1 ot 1



erik.korsmo
Highlight

erik.korsmo
Highlight

erik.korsmo
Highlight

erik.korsmo
Highlight


UFTING LUG:
SEE DETAL

@@ ag-0"

EL 80'-1"

NG,

Oy

ez
©

SEE_IGNITION
PANEL DETAL

SEE OAMPER
/ FRAME DETAL
e — :%\
. () SEE. PURGE AR

@-ﬂ-—‘ = - BLOWER DLTAL
0o -
3-8 m._l SEE GASE
PLATE DEWAL
4'-4° B.C.
4'-8" 0.D.
LLEVATION
NOT TRUE ORIENTATION

PLAN VIEW
TRUE ORIENTATION

EL

c1
3-0°

-2

(N1 PROJECTION)

ARTI CTIONAL

NOT TRUE ORIENTATION

SEE INSULATION LEGEND (B )

FILL BOTTOM OF STACK
WITH PEA GRAVEL (NOT
SUPPUED 8Y JOHM ZINK CO.)

TION

12) 1 1/4% MOLES
FOR 18 ANCHOR BO[I
t {NOT SUPPLIED BY JOHN ZINK ©0.)

3/8° PLATE A-35
(12) ON CENTERUNE

/_2':10 /8, .

SHIPPED LOOSE FOR
FIELD INSTALLATION

PARTS uST

R Ve, 17 - AEM | ary OESCRIPTION MK: NO | WATERIAL
1 ENCLOSED ZT0F FLAKE D=701~1
0@ 1| 8 FLARE TIP ASSEMELY D-5T-1320-1
. 1| PILOT ASSEMBLY ST11936-1
4 1 2" SIGHT PORT CA-ST-0600-1
- B SWIVEL SCANNER MOUT ASSENGLY [CA-ST-1043-1]
. O GASKEY: 8° 150F RF x 11167 ThX C8-150-R | NON-ASE
! N 7 BOLT, STUD: 3/4” x 4 1/2° LG {PLATED 58-6=4 1/2 | A~193-87
o @ - 16| NUT, HVY HEX: 3/4~1ONC (PLATED) -6 | A-19a-2
& - - 4 | BOLT. HEX MD: 5/8"% 2 1/2° LG (PLATED) HB~5-2 1/2 ]| A=307
20) 3. 4| NUT, REG HEK: 5/B=1INC (PLATED) HN-5 A-307
' ! 2) 2 | BOLT, HEX HO: 3/8° x 1 1/4" LG (PLATED) HB~3-11/41 A-307
_ L 10| NUT, REG HEX: 3/B~16NC (PLATED), HN-3 A-307
. BOLT, RTX HO:_1/4 x 1" LG (PLATED) HB-2-1 A=307
-0 . WUT, REG HEX. 1/4-206C (PLATED) HN=2 A-307
m@ 34" SCREW. HEX HD WAGH: §10~24NC » 3/4" LG (PLATED) [RCS~#10-3/1] A—307
3/8° COPPER TUBING x 1'-0° LG COPPER
1| WATE CONNECTOR, 1/8° NPT x 3/8° TUBING BRASS
PER _F] 1| UALE ELBOW CONNECTOR, 1/2° NPT x 3/8° TUBING BRASS
1 GAL | ZINC OAD [T PLUS J368VE12/B69VZ15/3530T1 (TOUCH-UR) PAINT
6| SCROW. FLATHD. S 3/B-NC x 1~ LG {PLATZD) _ Fa-3-1 A-307
4] 2| WING NUT: 3/B~16NC (PLATED} ¥N-3 A=307

/2° PL (A-36)

{2 REQ'D. LOCATED AT 90° AND 270°)

(NOTE: CUT OFF LUGS AFTER STACK ERECTION)

NOZZLE LEGEND

o DESCRIPTION
GAS CONNECTION: 6" 1507 F.f.

PILOT MTG CONM: 3/B” PLATE FLG W/ 3° 150 ORILLING

1 m-!’CONNW'O.(I!J!B'PLW/U)J/S’SIUDSONBI/B‘ BC

DAMPER CONN ~ SEE DETAIL (NS HINGED)

FLARE TIP CORN — & 150 AT

CRAIN - 1* FNPT WITH PLUG

PILOT GAS CONN - 1/2° ANPT

PILOT CONDUTT CONA - 172 FRPT

PURGE AIR PRESSURE CONN — 1/2° FNPT

SCANNER CONN - 1° NPT

ee(e(alele| |3|Z|E|5|=I%

SIGHT PORT = 2° MNPT

1213

i

THERMOCOUPLE CONN = 1 PNPT

(] P4 N N Y DY Y O

SAMPLE NORT 4° FNPT WiTh PLUG

WINDLORD (PER ASCE 7-95, EXP. C) 110 MPH.
SEISMIC (PER UBC~1994) 20N 4
SHEAR @ BASE 7.0 K
MOMENT © BASE 130.0 X-FT
DEADLOAD B85 K
SHELL DESIGN TEMPERATURE 500 F
CORROSION ALLOWANCE 0.0

LIFING ROTES
A MAIN CRANE AT T0P REQUIRES SPREADER BAR, {NOT SUPPLIED BY JOHN ZINK €O.)
B: CHOKE STACK AT APPROX. 5'-0" EL WITH TAIUNG CRANE

C: LFIING LUBS DESIGNED FOR 13 1/2 TON CROSEY ANCHOR SHACKLE AND

INSULATION | EGEND
A (1) OVERLAPPING LAYER OF 1 THICK B LB DENSTY, 2300 F. BACKED WITH
(1) LAYER, 1° THICK 6 LB DENSITTY, 2300° F. ON INCONEL PINS AND KEEPERS.
B (1) OVERLAPTING AYER OF 17 THCK 6 LB DENSIY, 2300° F. ON INCONEL PINS
N0 .

GENERAL NOTES

1. TAG NUMBERS 10 BE PRECEDED BY JOHN ZINK SALES ORDER NUMSER.
2. FLARE ASSEMBLY IS NOT T0 BE USED AS AN ANCHOR POINT FOR CUSTOMER PIPING.
3. PRE-TENSION ANCHOR BOLTS 8Y THE “TURN OF THE NUT" METHOD/ASC.
4. HOLT HOLES T0 STRADOLE MORMAL CENTER LINES UNLESS NOTED,
5. fINISH EXTERIOR CARBON SIEEL, INSDE OF SKIRT, BOTIOM OF FLOOR

PLATE, AND MANIFOLD. SANDBLAST PER SSPC-SP-5 AND PRIKE WITH

SHERWIN WILLANS ZINC CLAD #t PLUS JB69VZ12/BESVZ15/B89D11 (3-4 NILS DF.T.)

FOR: RARX
- o st o, ‘JOHI\I ZIN
oo LB Lo LA
JOHN ZINK COMPANY LLC
- [ YETT WALLA ®AIA WA PARTS MO CHL 1-800-755-4257 FAY (918) 234~1968
NDAT OLT PA N = ENCLOSED ZI0F FLARE
5.0. M BF-9103403 £-0°0D. x 40° H.
PO M. 02232010
OR. AR DATE: 05-10=10 R DRANG NIOER
BASE PLATE DETAL BT i, Y
- o ROVIO0N DCTRTON N T R ) DAL 09-2410 ] oaTE:




-7 11/16°

247 MAX._BETWEEN INSULATORS vz

DONDTV'E.I]

70 B 19
(&) 5) (s

2 3/8% HOLE N ITEM 14

3. NATURML GAS USAGE 45 SCFH © 15 PSiG

EQUALLY SPACED & STRADOLE SECTION /5™ PROPANE GIS USAGE 22 SCPH © 30 PSKG

NORMAL § 4. PRIPARE CARBON STEEL SURFACES SSPC-SP-2 PRME WITH GRAY ALKYD

1
DETAIL mehmmwbnnmmﬂhmumhw.-d

Muuonoz':rmumh-;m':z';‘ w——_m"_m

(TRUE ORIENTATION, LXER NOT SHOWN) R e, U R war

OREMT MXER BELOW THE CONDUT = oHN ] K’

ECTi INING

CONNECTION FOR FREE LIQUD DRA! JOHN 2INK ANY
JOBSTE: PARTS AND CALL 1-800-735-4757 FAX (918) 234-1368
S0 M. KE-1ST PILOT ASSEMBLY
PO MO
o OT o 11-23-m FERTFED
[y PR {DCE V12009

o, RIVS0N OLUCRPTIN (3 . FR AT 11248 | oen

PART SECTIONAL FLEVATION

(PORTIONS ROTATED FOR CLARTTY)
(ONE REQD. MK: ST11816-1)

4~ 3/4° HOLES & ON 6° B.C.

CENTER OVER 1/Z° ¢ HOLES
ON ITEM 18 AT 1207 APART
AND TACK WELD

PARTS UST
TN | oy DESCRIPTION MK: NO MATERIAL
PIPE CAP (2°-1508) A-157
WEATHERHEAD (KE-1) A-PAT-DEST ouet,
SPARK PLUG (WCC-12-1)
3 | WUT, REG HER (910-24) A-307
b 3 PIPE, 1° SCH 40 A-106-B
3 2| INGULATOR CA-PAT-1714 | CoRdIC
7 1| TGNITION ROD EXIENSION 316 55
3| 3/16_PUSH ON RETAINER S10228-4 Sh.
1| CONNECIOR COUPLING CA-PAT-1720 | 416 S5
[ 1| _IGNITION ROD CA-ST-0807 | 316 55
1| _PILOI TIP §1-15 (PER CA-ST=1113) CA-S7-0606 55
1| PIFE, NIFPLE A=106-8
1| PILOT MIXER ASSEWGLY CA-ST-0619-60
i 1| PLATE ARG A-38
- 1_| GAS NIPPLE 304 55
3 _| BOT, HEX 3/8-NC x T° LG (PLATED) A=307
3 | NUT, REG HEX: 3/8-16NC (PLATED A=307
181 ) PIPE 1178 s60 A=106-8
[ 1| PIVOT BALL CA-PAI1903 | CR-1213 _
% 1__["CONN, SPARK PLUG STRT BARE 1189
2 1| JHCHOR BASE STUD (TERMINAL NUT 548) ALM
22 | 1) 0K WASHER 8 cs |
23_] 1 PT | GRAY ALKYD PRIMER JaS0WZ3 PAINT
NOZZLE LEGEND
WK ] ary DESCRIPTION
c2 PILOT GAS CONN: 177" FNPT
Q PILOT CONDUTT CONN: 1/2° FRPT
N2 PILOT MOUNT CONN: 378" PLATE FLC. W/ 3 150 L5 DRILLIG

NOTES:
1. PILOT ORIACE IS DRILLED MID 60

2. FUEL GAS MUST BE FRTERED

TO EUMMNATE FOREIGN MATTER ABOVE Q.01 INCH

R, ACCESSIBLE WITHOUT

INTERRUPTING OPERATION,

1S Rl

EFFECTVE DWMETER. A FiL
ECOMMENDEI
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SEE NOTE 5
_ﬂi__

Bl

PARTS LIST

DESCRIPTION MK: DHG MATERIAL

GASKET: 1/8° THICK NEOPRENE

1
20 | HEX BAT, 1 1/4 x 6 1/2° LG (PLATED) A-507
20 _|_NUT, REG HEX: 1 1/4-BNC (PLATED) A~307
40 | WASHER, 1 1/4" AT {PLATED) A=560

20 | WASHER, | 1/4” LOCK (PLATED} A-569

NO2ZLE LEGEND

OESCRIPTION

INLEY: 8" FLANGE ADAPTER WITH 150§ BACK-UP RING

(7]

OUTLET; B FLANGE ADAPTER WiTH 150§ BAGK=UP RING

MK_| oty
1
)
1
1

FLANGED T0P: 32° 0.0. WITH (20) 1 3/8'® HOLES ON 29 1/7° BL.
T T U T YT T oy Tty e e L

N23

DRATN: 2" FLANGE ABAPTER WITH 1507 BACK-UP RING

22

[+1]

PRESSURE CONNECTION: 1/2° FNPT {s8)

PRESSURE CONNECTION: 3/2° FNPT (SS)

C24

LIOUID LEVEL GAUGE CONNECTION: 3/4° FNFT (53)

LIQUID LEVEL GAUCE CONNECTION: 3/4” FNPT (SS)

LIQUID LEVEL SWITCH COMNECTION: 1° FNPT WIWM S5 PLUG

LIQUID LEVEL SWITCH CONNECTION: 1° FNPT WITH S5 PLUG

|
B SEE NOTE 6
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(N ] T BASE PLATE DETAIL
1 l i
. | PLAN VIEW
~ (TRUE ORIENTATION)
(4) 19 HOLES EQUALLY SPACED
STRADDLING CENTERLINE
(FOR 3/4% ANCHOR BOLTS,
VATION NOT BY JOHN ZINK CO.)
(NOT TRUE ORIENTATION)
(MK: V-101)
"h'm"hhmmnm-ﬂnmmuhm,.lmmh—rn
SR Gy B ot o R R B
NOIES FOR: AR HEVETT [
L %&i‘?fg&o STRADDLE NORMAL CENTERUNES UNLESS NOTED. DESIGN _DATA VSR WORY LWL l JEOH . z_INK
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CUSTONER PIPING, VACUUM =5 FSI RSTTE: WALLA ®ALA W, PATS NO SIRVICE. CALL 1-800- T8 175 FAX uLL«Fm
3. PRE-TENSION ANCHOR BOLTS BY THE “TURN OF THE NUT® METHOD/NSC. EMPTY WEIGHT 200 18 ZUS MOISTURE SEPARATOR
4. TAG NUMBERS 10 BE PRECEDED BY JOHN ZINK SALES ORDER NUMBER, . SO0 Br-21010) Z 00 x & HIGH
5. FLANGE ADAPTERS TO BE SDR- 17 AND BACK-UP RINGS 70 BE PAINTED. S W e
6. DEMISTER MOUNTING RING 1° THCK X 2° WIDE WITH (B) 1/4 BOLT HOLES. o: =3 i:m- %11 CRTTHD DRANER M
s o o BeE- 8108403303 )
LY JIVISION CESCRIFTION. Lid CATE v M DATE: €3-24-10 | OATE: s . of ) N N
e TEYTSION CESCTOTTION Lon | AT



OrP-1

Y 4

JOHN ZINK
SALES ORDER 9109403

L-101
FLARE CONTROL PANEL

POWER

PANEL
POWER
OFF ON

FLARE
OPERATING

NOTE:

FLARE
SHUTDOWN

1. ELECTRICAL AREA CLASSIFICATION: NON-HARADOUS.
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1, 0o 17 V304 0 o s oue wrataoee orcah by

R 50 ra0mag 12 o Tk Campany spen reaottt. | AP

I'JOHN ZINK.

JOHN ZINK COMPANY LLC

PARTS WO SIRVICE, CAt1 1-800-735-4252 Fax (918) 2341363

PANEL DETAIL (PAL-101

FOR_AN ENCLOSED ZT0F FURRE STSTEM

RO [memetoe0

>x a OATL: 8-24-10

or. 153 WP M [DATE: 9-24-10 - § Bar:




1. ALL WIRING TO BL AS FOLLOWS UNLESS INGICATED OTHERWISE:

WIRE SIZING PER NEC

MIN. 18 GA /500 V/THHN OR THWN FOR CONTROL

MIN. 18 GA./TWO CONDUCTOR SNIEI.DED FOR SIGNAL
2. MINIMUM FIELD CONDUIT REQUIRED:

1) THERROCOUPLES

1) FLAME SCANNER

3. TERMINAL BLOCKS TO BE ARRANGED IN KUMERICAL ORDER,
£9109403

4. PROCESSOR LOGIC PROCRAM
5. WIRING LEGEND:
® TERMINAL IN PANEL MOUNTED INSTRUMENTS,

D TERMINAL IN FLARE CONTROL PANL PNL-101
TERMINAL IN J5-203
/\ TERMINAL IN UOTOR CONTROL PANEL PML-102

TERMINAL IN IGNITION PANEL PNL-103

WIRING BY JOMN ZINK CO.

—————— WIRING BY OTHERS (NOT BY JOHN ZINK co.)

6. ALL WIRING COLORS TO BE AS FG.LDVS
UNLESS INDICATED OTHERWISE:

120 V POWER BLACK
120 V NEUTRAL WHITE
GROUND GREEN
24 V OC POWER BLUE
24 V OC COMMON YELLOW
ANALOG STONAL BLACK
sntmxo ANALOG CONMON WHITE

] ]
[
CUSTOMER 120 V /1 PH / 60 HL N
— rr\— —{ L
2 u &2 L)
10A RECEPTACLE .
= ®
204
. w B ey n
— 20 X
e S
: (o)
c5
LST—m—erx,oL{j- ------- —-._"'L
' w|  BL-204
6 — PURGE AIR
BLOWER MOTOR
120V /1PH
7 —
3 8 —
9 —
HTR-1
- c Nt
10 — U 0 T} ENCLOSURE HEATER
I~ 5A I;I:, b & THERMOSTAT
12 AWG ® #12 AW
Ho— ca-n +
104
N
27— ©
58
E N
W= d)l
&
" — 13 POWER ON
PLC—1
L3 L il N1
15— R— PLC POWER
® SUPPLY
¢ O1P—
8 — é‘\.—
! I |® ® OPERATOR
; . INTERFACE
PANEL
17 —
PS—1
- il
24
18 vO© POWER SUPPLY
- 9
_— 24 Q—f —
18 24 '
L3 M
20— —® R —
_ 1
Nt
CONT'D ON DWG. 402
nmm-.mw—wrnu.:.:m-m.:u:m,ummm-v
glxr:.n:num&um nm—um—nu-ﬁmm
FOR:  MARK HEUKTT CONTRACTORS
e ._JOHI\I ZINK.
JOHN ZINK COMPANY LLC
KBSTTE: WALLA WALLA, WA PARTS MO SERVICE, CAL 1-800-755-4257 FAX (318) 234-1068
PHL~101 WIRING DIAGRAM
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John Zink Biogas Flare System PAGE 39
Sales Order: 9109403 User: Sudbury Landfill

XIII. SPECIFICATION SHEETS
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@ 0HN ZINK Project Spec Sheet List

JOHN ZINK COMPANY LLC

\

Project# 9109403 Project Site SUDBURY LANOFILL

Description  FBF ZTOF040X40LF 0000 0000
Customer MARK HEUETT CONTRACTORS
Location  WALLA WALLA, WA
Cust. PO# LTR 08-23-10

= r
1 1 50 FLARE CONTROL PANEL

T2 50 PNL-101 FLARE CONTROL PANEL

T 3 50 PNL-101 FLARE CONTROL PANEL

T 4 50 PNL-101 FLARE CONTROL PANEL

T 5 50 PNL-101 RECEIVER INSTRUMENTS

2 1 10 PNL-103 [GNITION TRANSFORMER

3 1 20 J6-203 JUNCTION BOX

3 2 20 BE-203 FLAME DETECTION SYSTEM

2 1 50 PR07 PANEL RACK

2 2 50 PCV-302 PRESSURE CONTROL VALVES & REGULATORS
2 3 50 SV-303 SOLENOID VALVES

2 4 50 HV-304 MANUAL BALL VALVE

2 5 50 PI-305 PRESSURE GAGES

5 1 10 TCV-202A ACTUATED CONTROL DAMPER

5 1 10 TE-201, TE-202A, TE-202B, TE-202C THERMOCOUPLES & THERMOWELLS
7 1 10 PDSL-204 PRESSURE SWITCHES

5§ 1 10 BL204 PURGE AIR BLOWER

s 1 10 SOV-102, SV-102, ZSC-102, Z50-102 ACTUATED BUTTERFLY VALVE
1 10 FA-107 FLASH - BACK ARRESTOR
110 FE-107, FT-107 MASS FLOW METER
2 1 10 LG-101 GAGE GLASSES AND COCKS
B 1 10 PDI-101 PRESSURE GAGES
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l JOHN ZINK JZ SPECIFICATION SHEET 1 | 0
ORI Z8NK CONPANY LLG FLARE CONTROL PANEL 10f 5
_ FOR JZ PARTS: (918)234-2751 PNL-101 | 9109403
C@\ Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
llem No. Qty Tag Number(s) Description JZ
Part No.
1 1 1 CE-101 HOFFMAN #C-SD36308 ENCLOSURE, NEMA 4 9000000
2 (36"H X 30"W X 8" D) A01
3 2 1 - HOFFMAN #CMFK MOUNTING KIT a—e—e
4 3 1 - HOFFMAN #C-P3630 SUBPANEL ——
5 4 1 — HOFFMAN #AWDF2416N4 WINDOW KIT, HINGED, NEMA 4 ——
6 (16"HX 24".W)
7 5 1 HTR-1 HOFFMAN #D-AH4001B HEATER, 400 W ————
8 6 1 GFI-1 . LEVITON #7599-| RECEPTACLE, GFCI, 15 A WITH ——
g #80401-1 COVER AND APPLETON #4CS1/2 BOX
10
1
12
13
14

-
[+)]

17

18

19

20

21

22

23
24

25 Notes:

ALL ITEMS REQUIRE UL LABEL
PANEL MOUNT

Prepared 08/02/2010 | JONES6A
Checked 09/13/2010| JONES6A
Approved 09/13/2010 | JONESBA

Quote Copies of Vendor
Attached: (] Yes |Literature Req'd: 1

JZ96.09 adopted from ISA-20-1975 Printed cn: 01-05-2011 at 17:20:55 by FRAZIERS




I JOHN ZINK JZ SPECIFICATION SHEET 1 | 0
JORN ZINK COMPANY LG FLARE CONTROL PANEL 20f 5
FOR JZPARTS: (918)234-2751 PNL-101 Ploject =2 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
Item No. Qty Tag Number(s) . Description Jz
Part No. |
1 1 1 L-1 CUTLER HAMMER #10250T181NC12N PILOT LIGHT, —_
2 TRANSFORMER TYPE, NEMA 4X, 120 V, WHITE LENS
3 2 1 L-2 CUTLER HAMMER #10250T181NC8N PILOT LIGHT, —
4 TRANSFORMER TYPE, NEMA 4X, 120 V, GREEN LENS
5 3 1 L-3 CUTLER HAMMER #10250T181NC7N PILOT LIGHT, ~—
6 TRANSFORMER TYPE, NEMA 4X, 120 V, RED LENS
7
8
9
10
11
12 4 1 S-1 CUTLER HAMMER #10250T20KB SELECTOR SWITCH, TWO e
13 POSITION , NEMA 4X, 1-N/O AND 1-N/C CONTACTS
14
15
16
17
18
19
20
21
22
23
24
25 Notes:
ALL ITEMS REQUIRE UL LABEL
PANEL MOUNT
(@m\ A “[Prepared | 09/02/2010 | JONES6A
A Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONESBA
A Attached: (1 Yes |Ciersturs Reqd: 1

JZ296.09 adopted from ISA-20-1975 . Printed on: 01-05-2011 at 17:20:55 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 1 I 0
JOFIN ZINK COMPANY LG FLARE CONTROL PANEL 30f &
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10

Item No. Oty Tag Number(s) Description JZ
Parl No.
1 1 1 PLC-1 ALLEN BRADLEY #1762-L40AWAR MICROLOGIX PROCESSOR 1157192
2 WITH DUAL RS-232 PORTS
3 2 1 PLC-1 ALLEN BRADLEY #1762-1T4 THERMOCOUPLE INPUT MODULE 1127113
4 3 2 PLC-1 ALLEN BRADLEY #1762-IF20F2 ANALOG INPUT AND OUTPUT 1127117
5 MODULE
6 4 1 PLC-1 ALLEN BRADLEY #1762-NET-ENI ETHERNET MODULE 1212476
7
8
9 5 1 olP-1 AUTOMATION DIRECT #EA7-S6M TOUCHSCREEN, NEMA 4, —_—
10 CAPABLE OF MEMORY MODULE EXPANSION
11 6 1 — AUTOMATION DIRECT #EZ-MLOGIX-CBL CABLE —
12 7 1 PS-1 PHOENIX #2938730 POWER SUPPLY, 24 V DC, —
13 48 W, 120V
14

-
[=2

-
-

-
o]

-
[12]

154
o

N
-

N
N

N
w

24

25 Notes:

ALL ITEMS REQUIRE UL LABEL

PANEL MOUNT

Prepared 09/02/2010 | JONES6A
Checked 09/13/2010} JONES6A
Approved 09/13/2010 | JONES6A

Quote Copies of Vendor
Attached: (] Yes |Literature Req'd: 1

JZ36.09 adopted from 1SA-20-1975 Printed on: 01-05-2011 at 17:20:56 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 1] 0
JOFN ZINK COVPANY LLC FLARE CONTROL PANEL 40of 5
(@w\ FOR JZ PARTS: (818)234-2751 PNL-101 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
ltem No. - Qty Tag Number(s) Description JZ
Part No.
1 1 75 —— PHOENIX #3004362 TERMINAL —
2 2 10 — PHOENIX #0441504 GROUND TERMINAL —
3 3 2 ——- PHOENIX #3003020 END PLATE -
4 4 2 ——- PHOENIX #0800886 END STOP —
5 5 1 ——— PHOENIX #1051003 MARKER —
6 6 1 -~ PHOENIX #0801733 TRACK ——
7 7 10 m—ae- ENTRELEC MTC6 TERMINAL (P/N 115 206.22) —
8 8 2 — PHOENIX #3006043 TERMINAL ovee
9 9 1 w—— PHOENIX #0443023 GROUND TERMINAL —
10 10 2 —— PHOENIX #3008027 END PLATE ————-
1
12 11 1 CcB4 SQUARE D #60131 CIRCUIT BREAKER, 25 A —
13 12 2 CB-2,11 SQUARE D #60110 CIRCUIT BREAKER, 10 A . ——
14 13 1 CB-10 SQUARE D #60106 CIRCUIT BREAKER, 5 A —
15
16 14 1 MS-204 SQUARE D #L.C1D12G7 MOTOR STARTER FOR 3/4 HP —_
17 120 V, 60 HZ MOTOR, 120 V COIL
18 16 1 —— SQUARE D #LRD21 OVERLOAD RELAY, 12 TO 18 A —————
19 ADJUSTABLE RANGE
20
21 16 4 CR- IDEC #RR3B-ULCAC120V RELAY, 3 PDT WITH INDICATING —
A3 A7 AR RO
22 LIGHT AND PUSH-TO-TEST BUTTON
23 17 4 — IDEC #SR3B-05 SOCKET —
24
25 Notes:
ALL ITEMS REQUIRE UL LABEL
PANEL MOUNT
= S Dale
kit e
Prepared 05/02/2010
Checked 09/13/2010 | JONESBA
Approved 09/13/2010 | JONES6A
Quote Caopies of Vendor
Attached: L1 Yes |Literature Req'd: 1

J296.09 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:20:56 by FRAZIERS




l JDHN ZINK JZ SPECIFICATION SHEET 1 I 0
JOFN ZINK CONPANY LG RECEIVER INSTRUMENTS 5o0f 5
FOR JZ PARTS: (918)234-2751 PNL-101 2 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
R L _ RS
1{ Service TEMPERATURE 25 | Input Signals -1 TYPE K THERMOCOUPLE
2 26 | No. of Inputs 1
3| Function SWITCH + 27 | Power for XMTRS
£ 4|Case Color | » 28| Transmitter Spec. No. .
N 5| Mounting INTERNAL T 29/ Burnout UPSCALE
A6 ° 30
t 7 Enclosure Class General Purpose 31
8| Power Supply 117 V60 Hz 32
9| Chart 33 | Alarm Switches: Qty | Fomm 1 |
10 34 Rating 8A
11| Chart Drive 35 | Function . Meas. Var.
12| Scales 3 36 | Contact ]on Measurement Open I Increase
13 H- 74
14 P=Prop{Gain), I=Integral{Auto Reset), D=Derivative{Rate), Sub: s=Slow, f=Fast : 38
15} Control Modes ¢ 39
c 16| Action 40
N 17| Auto-Man Switch 41
&k 18| SetPoint Adj. 42
f 19| Manual Reg. : 43 | Manufacturer WATLOW
£ 20| Output , 44|ModelNo. CV-C8KH-0000-2500-D
k21 R 45 Tag No. TSHH-201
22 e 46| Quantity 1
23 a7 Mount PANEL
24 48 | JZ Part No. —m——-
49 Notes:

ALL ITEMS REQUIRE UL LABEL

A Prepared 00/02/2010 | JONES6A

5 Checked 09/13/2010 | JONES6A

A Approved 09/13/2010 | JONES6A
Quote Copies of Vendor

A Attached: L] Yes|Literature Req'd: 1

JZ96.33 adopted from 1SA-20-1976 Printed en: 01-05-2011 at 17:20:57 by FRAZIERS




I JOHN ZINK

JOHN ZINK COMPANY LLC
FOR JZPARTS: (818)234-2751

JZ SPECIFICATION SHEET
IGNITION TRANSFORMER

PNL-103

2| o
10f 1
9109403

Project Name: FBF ZTOF040X40LF 0000 0000

Customer Name: MARK HEUETT CONTRAC'FORS

Project Site: SUDBURY LANDFILL

Customer P.O.: LTR 08-23-10

QUANTITY: ONE (1) ASSEMBLY REQUIRED
ALL ITEMS REQUIRE UL LABEL

1| Manufacturer DONGAN 13| Manufacturer KILLARK

2! Model AD6-SAG 14| Model XJB-5106

3| Tag No. IT-1 15| Enclosure NEMA 7
; 4! Primary 120V, 60 HZ . 16 | Dimensions 5"WX10"HX6"D
A 5 Secondary 6000 V N 17]|JZ Part No. 0003653
%  &|JzPatNo. 0002558 L 18
; 7 g 19 | Sub-Panel Manufacturer KILLARK
R o8 R 20|Sub-Panel Model No 7998-4
E o9 & 21{Jz Part No. 0901135

10 22

11 23

12 24| Mount BELOW

25 Notes:

PANEL MOUNT, THEN SHIP LOOSE FOR FIELD INSTALLATION

= T E
S | T
A Prepared |  00/02/2010
ZS Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONES6A
A Quote Copies of Vendor
Attached: (1 Yes |Literature Req'd: 1

JZ96.18 adopled from ISA-20-1975

Printed cn; 01-05-2011 at 17:20:57 by FRAZIERS
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JOHN ZINK JZ SPECIFICATION SHEET 3] o
l JORN ZNK COMPANY LLC JUNCTION BOX Tof 2
FOR JZ PARTS: (318)234-2751 JB-203 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.0.: LTR 08-23-10
ltem No. Qty Tag Number(s) Description Jz
Part No. |
1 1 1 CE-203 |HOFFMAN #A1412NF ENCLOSURE, NEMA 4 0015278
2 (14"HX 12°W X 6" D) |
I 1 — HOFFMAN #A14P12 SUBPANEL 0003527
"EE 1 — HUBBELL #SHC1023 CORD CONNECTOR, ALUMINUM, 1101680
5 172" NPT HUB FOR 3/8" DIAMETER CABLE COMPRESSION
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25 Notes:
ALL ITEMS REQUIRE UL LABEL
INSTALL CORD CONNECTOR IN BOTTOM OF ENCLOSURE
PANEL MOUNT, THEN SHIP LOOSE FOR FIELD INSTALLATION
=
A Prepared |  09/02/2010|{ JONES6A
A Checked |  09/13/2010[JONES6A
A Approved | 09/13/2010| JONES6A
a ot o Yoo |Comies o Yerce

J296.09 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:20.58 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 3 | 0
JOFN ZINK COVPANY LLC FLAME DETECTION SYSTEM 20f 2
FOR JZ PARTS: (918)234-2751 BE-203 ‘ 9109403
(ﬂm\ Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Proiect Site: SUDBURY LANDFILL . Customer P.0.: LTR 08-23-10
1[ Manufacturer COEN JZ Part No.
2| Model No. DSF-2000-SB 2653-213-05
3! Quantity 1
i 4! Type . Ultra-Violet
; 5 SELF-CHECKING
E 6 | Power Requirement 24V DC
s 7| Cable 10" LENGTH
: 8| Mounting Connection 1" NPT (PROCESS), 1/2" NPT (CONDUIT)
p 9| Tag Number(s) BE-203
£ 10
11
12| Electrical Classification CLASS 1, DIVISION 1, GROUP D
13| Mount SHIP LOOSE FOR FIELD INSTALLATION
14| Manufacturer
15| Model No.
16| Quantity
17 | Description
F 18
A 19
€  20{ Power Requirement
R 21| Amplifier
E 22| Wiring Base
% 23|FFRT.
24
25
26| Tag No.(s)
27 | Mount
28 Notes:
[ e |
A Prepared 09/02/2010 JONESSA
A Checked 09/13/2010| JONESEA
A Approved | 09/13/2010) JONES6A
a QU0 5. ] Yoo ot renter

JZ96.15 adopted frem 1SA-20-1975 Printed on: 01-05-2011 at 17:20:58 by FRAZIERS
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l JOHN ZINK JZ SPECIFICATION SHEET

JOHN ZINK COMPANY LLC PANEL RACK
FOR JZPARTS: (518)234-2751 PR-101
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
Iltem No. Qty Tag Number(s) Description JZ

Part No.
25' — DELCO #440 IGNITION WIRE, HIGH VOLTAGE 0002167

-
-

2 400" ————- THERMO SENSORS #PPZS16KX THERMOCOQUPLE WIRE, . 0403529

16 GAGE SHIELDED, MOISTURE RESISTANT

W 0 N & ;s W N

ey
(=]

-
u—ry

-
[N

13

14
{ 15

16

17

18

19

20

21
22

23
24

25 Notes:

ALL ITEMS REQUIRE UL LABEL

SHIP LOOSE FOR FIELD INSTALLATION

¥ £ T N i T ) : —:&'—"‘l : RSRARE " 5
~ A Prepared 09/0212010 JONESSA
‘ A Checked 09/13/2010 | JONESBA
_E Approved 09/13/2010 JONESG6A
A Quote Copies of Vendor

Attached: L] Yes |Literature Req'd: 1

J296.09 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:20:59 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 2 5
JORN 25K COMPANY LG PRESSURE CONTROL VALVES & REGULATORS P
FOR JZ PARTS (518)233-2751 PCV-302 Project 9109403

Project Name: FBF ZTOF040X40LF 0000 6000

Customer Name: MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
. 1| Service PROPANE / NATURAL GAS . 28 | Filt. Reg. Supply Gage NO | NO
1 2| Line No./Vessel No. ¢ 29| Line Strainer
¢ 3| Line Size/Sched. No. 12" ¢ 30| Housing Vent
4! Function PILOT GAS s 31/ Internal Relief NO
5| Type of Body REGULATOR R 32
6| Body Size Port Size 172" ¢ 33
7| Guiding No. of Ports 2 5 34
8| End Conn. & Rating 172" NPT 35 | Flow Units SCFH
9| Body Material ALUMINUM. 36 | Fluid PROPANE / NATURAL GAS
o 10| Packing Material 37| Quant. Max -+ 25750
3 11] Lubricator | Isolating Valve 38| Quant. Oper. 22745
12| Seal Type s 39 Valve Cv Valve 4 1.33 35.02
13| Trim Form E 40| Nomm. Inlet Press. | aP 20PSIG
14| Trim Material ~I/ 41| Max. Inlet Press. 400 PSIG
15| Seat Material NITRILE : 42 | Max. Shut Off AP
16| Required Seat Tightness 43| Temp. Max. Operating 180 60
17 | Max. Allow. Sound Level dBA 441 Oper. sp. gr. Mol. Wt. 1.52/0.65 441719
18| Type of Actuator SPRING DIAPHRAGM 45| Oper. Visc. % Flash
19| Pilot 46| % Superheat % Solids
: 20| Supply to Pilot 47| Vapor Press, Crit. Press.
; 21! Self Cont. Ext. Conn. X 48 | Predicted Sound Level dBA
: 22| Diaphragm Material NITRILE 49
o 23 Diaphragm Rating o 50|Manufacturer FISHER
N 24| Spring Range 0 TO 35 PSIG : 51| Model No. 67D-27
25| Set Point 15 PSIG : 52 | Mount RACK
26 53| Tag No. PCV-302
27 541 JZ Part No. 1260113
55 Notes:
QUANTITY: ONE (1) REQUIRED
A Prepared JONES6A
T Checked 09/13/2010 | JONES6A
A Approved 09/13/2010| JONES6A
A Quote Copies of Vendor
Attached: L] Yes |Literature Req'd: .1

JZ296.28 adopted from 1SA-20-1975

Printed on: 01-05-2011 at 17:20:59 by FRAZIERS




I JOHN ZINK JZ SPECIFICATION SHEET 4 0
JORN ZNK COMPANY LLC SOLENOID VALVES 30f5
FOR JZPARTS: (918)234-2751 §Vv-303 roject s 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
o ————————————— s _ R
o 1| Tag No. S§V-303 . 28! Enclosure NEMA 4,7
E 2 Service PILOT GAS o 29! Voltage /HZ 120v | 60 |
e 3 £ 30! Style of Cal F
A 4] Line No. / Vessel No. 2 31| Single or Double Coil
" 5| Quanity 1 5 32
6 Type 33
71 Size: Body | Port 1/2" 34" 34| Fluid PROPANE NATURAL GAS
8 Rating | Type Conn. NPT § 35| Qly. Maximum 25 SCFH 50 SCFH
Y 9| Material - Body ALUMINUM R 36| Oper. Diff. Min / Max 0 |20psiG
"; 10, Material -- Seat NITRILE ; 37| Allow. Diff. Min / Max [} 50 PSIG
€ 11| Material -- Diaphragm NITRILE E  3g| Temp. Norm/Max. F 60 125
: 12i Operation Direct/ Pilot DIRECT g 39] Oper. sp. gr. 1.52 0.65
3 13; Packless or Type Packed PACKLESS g 40 Oper. Viscosity
14| Manual Re-Set NO - 41| Required Cv
15; Manual Operator 42| Valve Cv 44
16 4;
17 44
w 18 2-Way Vaive Opens/Close CLOSES 45
'E' 19] 3-Way 46
N 20! Vent Port Opens/Close 47
© 21| Press Port Opens/Clos 48
¢ 22 4-Way 49
'E‘ 23] Press to Cyl.1/Cyl.2 50
g 24! Exh, from Cyl.1/Cyl.2 51| Manufacturer ASCO
125 52| Model No. EF8215G20
: 26 53! Mount RACK
° 7 54| JZ Part No. 0012004
55 Notes:
Is’ [Revision Descriptio
A Prepared 09/02/2010 | JONES6A
I Checked 09/13/2010 ] JONES6A
A Approved 09/13/2010 | JONES6A
A tes O veo| hbmmer e+

J296.36 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:21:00 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 4| o

JOHN ZINK COMPANY LLC MANUAL BALL VALVE 40f 5
FOR JZ PARTS: (918)234-2751 HV-304 g g 9109403
Project Name: FBF ZTOF040X40LF G000 0000 Customer Name:_MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL

Customer P.O.: LTR 08-23-10
34 Notes:

1{Manufacturer APQOLLO

2 |Model No. 73A-103-01
3|Process Connections THREADED

4 |Body Material CARBON STEEL
5]Ball Material CARBON STEEL
6]Stem Material CARBON STEEL
7 |Seal/Seat Material TFEMFE

8] Packing Material TFE
9|Handle Type LEVER

10

11

12

Oper. Oper.
Size Press. Temp. Jz

13} Qiy Tag No. PSIG |° F Service Mount | Part No.
14| 1 HV-304 12" 15 60 PILOT GAS RACK | 0501519
15

16

17

18

19

20

21

22

23

24

25 K

26

27

28

29

30

31

32

33

Prepared

Checked 09/13/2010

JONESEA

Approved 09/13/2010

JONES6A

Quote
Attached: [ ] Yes

Copies of Vendor
Literature Req'd: 1

JZ86.21 adepted from ISA-20-1975

Printed on: 01-05-2011 at 17:21:00 by FRAZIERS




I JDHN ZINK JZ SPECIFICATION SHEET 4| 0
JORN ZNK CONPANY LLC PRESSURE GAGES 50f 5
FOR JZ PARTS: (918)234-2751 PI-305 _ 9109403
Project Name FBF ZTOF040X40LF 0000 0000 Customer Name MARK HEUETT CONT!
Project Site SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1] Type Direct 13| Process Connection 1/2" BOTTOM
2 Mount Type Local 14 | Operating Temperature 60 F
3| Dial Diamete | Color 4172 WHITE 15 OPTIONS
4| Case Material Phenol 16
51 Ring Type Screwed 17
6| Blow-Out Protection Back 18
7| Lens Material Plastic 19
8 Accuracy Required +/- 0.5% 20
9. Element Type Bourdon 21
10; Element Materia SS 22
11! Socket Material Steel 23| Manufacturer WIKA
12| Movement Material S8 24| Model No. 222.34 4.5 30PSI 1/2L
Quantity | Tag No Range Oper. Press. Service JZ Part No
25 PSIG PSIG
26 1 PI-305 0TO 30 15 PILOT GAS 1209636
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45 Notes:
RACK MOUNT
A Prepare 09/02/2010 ] JONESS.
A Checked 09/13/2010 | JONES6A
—E Approved 09/13/2010| JONES6A
A Quote Copies of Vendor
Altached: (1 Yes |Literature Req'd: 1

J296.29 adopted from ISA-20-1975

Printed cn: 01-05-2011 at 17:21:01 by FRAZIERS




l \'OHN ZINK JZ SPECIFICATION SHEET 5 0
JORN ZINK COMPANY LLG ACTUATED CONTROL DAMPER 10f 1
FOR JZ PARTS: (918)234-2751 TCV-202A 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL - Customer P.O.: LTR 08-23-10
1] Tag No. TCV-202A
2! Service AIR
o 3, Manufacturer AMERICAN WARMING
4 4| Line Size/Sched. No.
P 5| Type of Body VC-412 OPPOSE BLADE
R 6| Body Size 36"Hx36"W
7| Port Size
8| End Conn. and Rating
9
10| Body GALVANIZED
11! Disc
u 12| Shaft
% 13| Bushing
: 14| Trim: Seat
A 15 Packing
; 16
17
18| Required Seat Tightness
19
20| Temp © Max |[Min | AMBIENT
¢ 21| Press. Max |Min | AMBIENT
3 22| Maximum Shut Off A /Pressure
! 23 Max Flow Cv(Cg) |
E 24| Norm. Flow |Cv(Cg) |
25
2 26| Manufacturer WORCESTER
; 27| Model No. 12H755Z120A20AF4174
: 28! Type ELECTRIC
o 29!
® 30
31
32 Quantity 1
33 Location SHIP LOOSE
34| JZ Part No. 9109403A05
35 Notes:

ACTUATED DAMPER TO OPEN AT 4 MA INPUT AND CLOSE AT 20 MA INPUT.

ALSO SUPPLY HONEYWELL #4074ERU GASKET
JOHN ZINK PART NUMBER: 9019000445
QUANTITY: ONE (1) REQUIRED

| Rl s amS e
Prepared 09/02/2010 | JONES6A
Checked 09/13/2010 | JONES6A
Approved 09/13/2010 | JONESBA

Quote Copies of Vendor
Attached: (1 Yes |Literature Req'd: 1

J296.03 adopled from ISA-20-1975 ' Printed on: 01-05-2011 at 17:21:01 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 6 | 0
TN ZINK COMPANY LLT THERMOCOUPLES & THERMOWELLS 1of 1
FORJZ PARTST (91812342751 TE-201, TE-202A, TE-202B, TE-202C Project | - 9108403

Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.0.: LTR 08-23-10
E 1| Manufacturer THERMO SENSORS 11 [ Material INCONEL 600
'E' 2 | Model No. 494-92716-18-K-1600 VEV 12 | Construction STRAIGHT PIPE
[ 3| ISA Type Wire Size K 14 AWG . 1310.D. Dim. 1.D. Dim. 0.840" 0.622"
5 4| Sheath O.D. | Sheath Mat'l 3/8" INC 600 L 14| Process Conn. |Internal Conn. 1" NPT
T 5| Type Ungrounded 15
6| Material CASTIRON A 16 | Nipple Length "N"
H 7 | Conduit Connection 3/4" s 7
i 8| Terminal Block Single : 18 | Manufacturer
o 9 s 19]Model
10 Y20
Tag No. Well Dimes. | Element | Single Type | Gage Service JZ Part No.
21 nym e Length Duplex
22 TE-201 18" SINGLE K 14 |HIGH TEMPERATURE 1099113
23 TE-202A 18" SINGLE K 14 |TEMPERATURE CONTROL 1099113
24 TE-202B
25 TE-202C
26
27
28
29
30
3
32
33
34
35
36 !
37 Notes:
QUANTITY: FOUR (4) ASSEMBLIES REQUIRED
SHIP LOOSE FOR FIELD INSTALLATION
A Prepared 09/02/2010 { JONES6A
Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONES6A
A Riathec: 0 Yos Citet Roer_

JZ96 .40 adopted from ISA-20-1975

Printed cn: 01-05-2011 at 17:21:02 by FRAZIERS




I JOHN ZINK JZ SPECIFICATION SHEET 7 | 0
JOHN ZINK COMPANY LLC PRESSURE SWITCHES 10f 1
™ FOR JZ PARTS: {918)234-2751 PDSL-204 9109403
. Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS

Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
e 1| Type " Press 11| Type Snap
E 2| Sefting Field w 12| Quantity Single
€ 3| Dead Band Fixed + 13| Fom SPDT
A4 w 14/ Rating 15A /120 V/60 HZ
5 15 | Load Non-inductive
€ 6] Type Diaphragm 16 | Enclosure Expl. Proof
'E- 7| Material RUBBER : 17 | Conduit Connection 1/2° NPT
M 8 Connection 1/8" NPT BOTTOM g 18
¥ 8 Mounting Local rR 18| Manufacturer DWYER
10 20 | Model 1950-1-2F
Tag No. ,' Process |  Adj. Set Point Teg% Service Mount |JZ Part No.
21 i Cond. Range Process Signal [O F PSI
22| PDSL-204 | Increase {0.4TO1.6"| 0.5° AMB. | ATM. |PURGE AIR FIELD 0024372
23
24
25
26
27
28
29
30
31
32
33
34
35
36 Notes:

QUANTITY: ONE (1) REQUIRED

| ision Date "[R&vision Deser Daté | -aNaime
(m\ A Prepared |  09/02/2010| JONES6A
. A Checked 09/13/2010 | JONES6A
A Approved 09/13/2010|{ JONES6A
A Quote Copies of Vendor

Attached: L1 Yes |Literature Req'd: 1

J286.31 adopted from ISA-20-1975 Printed on: 01-05-2011 al 17:21:02 by FRAZIERS




l JDHN ZINK JZ SPECIFICATION SHEET Spab 8 | 0
JOHN ZINK COVPANY LLC PURGE AIR BLOWER 10f 1
FOR JZ PARTS: (918)234-275 ", BL-204
C@‘ : ! Projecl 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1
PURGE AIR BLOWER
MANUFACTURER: AMERICAN FAN COMPANY
MODEL: SC-800
QUANTITY: ONE (1) REQUIRED
ARRANGEMENT: 4-FM
MOTOR: 3/4 HP, 1800 RPM, TOTALLY ENCLOSED EXLOSIONPROOF (TEXP),
56-C FRAME .
120/240 V AC, SINGLE PHASE, 60 HZ
SPEED: 1750 RPM @ 0.5 BHP
DUTY: 700 CFM @ 1.7" H,0
TEMPERATURE: 100 °F
ACCESSORIES: OUTLET FLANGE, INLET SCREEN, 50% CUTOFF DAMPER, DRAIN

JOHN ZINK PART NUMBER: 1063304
TAG: BL-204

SHIP LOOSE FOR FIELD INSTALLATION

Prepared

Checked 09/13/2010 | JONES6A
A Approved 09/13/2010 | JONES6A
A Quote Copies of Vendor

Attached: (1 Yes |Literature Req'd: 1
JZ86.10 adopted from 1ISA-20-1975 Printed cn: 01-05-2011 at 17:21:03 by FRAZIERS




9| o
1of 1
9108403

l JOHN ZINK JZ SPECIFICATION SHEET

JOHN 27K CONPANY LLG ACTUATED BUTTERFLY VALVE
FOR JZ PARTS: (9182342751 S0OV-102, SV-102, ZSC-102, Z50-102

Project Name: FBF ZTOF040X40LF 0000 0000 :
Project Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
‘E‘ 1{ Tag No. SOV-102 . 281 Manufacturer
: 2| Service LANDFILL GAS g 29| Model
: 3| Line No./Vessel No. ; 30| Signal Supply Requirement
L 4| Line Size/Sched. No. 6" 1 31| Input Signal
5| Type of Body | Body Size WAFER 6" 5 32| Output Signal
T 6| PortSize Valve Cv 6" £ 33| Electrical Rating
: 7| Shaft Diameter . 34
8| Face to Face Dimension 35| Filter Regulator
9| End Conn. and Rating 6" 150 LB RF 36| Gage Set
10| Body CARBON STEEL 37| Mechanical Travel Stop
11| Disc 316 STAINLESS STEEL 2 38| Instr. Tubing Requirements STAINLESS STEEL
o 12| Shaft 17-4 PH STAINLESS STEEL I 39| Position Switch ZSC/O-102 TOPWORX #DXP-M21GNEB
‘T‘ 13| Bushing : 40| Solenoid Vaive SV-102 ASCO #EF8320G184 120V/60H
E 14| Trim Form 5 41| Other Accessories SPEED CONTROL VALVE
"\ 18| Trim: Seat PTFE 42
; 16 Seal 43
17 Packing 44
18| Seat Leakage Classification 45| Fluid Type LANDFILL GAS
18 : 46 | Operating Temperature Range 40 TO 100F
20! Manufacturer BETTIS R a7 Operating Flow Rate Range 0 TO 350 SCFM
. 21! Model DS350SR3 | 48, Operating Pressure Range -40" H20
€ 22| Type (Pneumatic/Electrical) PNEUMATIC € 49 Maximum ShutOff A /Pressure
y 23| Input Signal (Max/Min) 50
T 24, Action (Spring Return/Double) SPRING RETURN 51| Manufacturer XOMOX
: 25 Actuator/Valve Orientation 52| Model Number 6" 801-267-ST2
26| Failure Mode CLOSED 53| Mount SKID
27| Minimum Supply Pressure -100 PSIG 54| JZ Part No. 1060723
55 Notes:

QUANTITY: ONE (1) ASSEMBLY REQUIRED

Prepared 098/02/2010
Checked 09/13/2010 | JONES6A
Approved 09/13/2010 | JONES6A

Quote - |Copies of Vendor
Attached: (1 Yes |Literature Req'd: 1

J296.02 adopled from ISA-20-1975 Printed on: 01-05-2011 at 17:21:03 by FRAZIERS
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JOHN ZINK

JOHN ZINK COMPANY LLG
FOR JZ PARTS: (918)234-2751

JZ SPECIFICATION SHEET
FLASH - BACK ARRESTOR

FA-107

10} o

1of 1

9109403

Project Name: FBF ZTOF040X40LF 0000 0000

Customer Name: MARK HEUETT CONTRACTORS

© 0 ~N B O b WN

10
11
12

Manufacturer

Project Site: SUDBURY LANDFILL

ENARDO 34 Notes:

Model! No.

E71006/D-AAF-13

Process Connections

125 LB FF

Body Material

ALUMINUM

Element Materia

ALUMINUM

Drain Connection

172" NPT WITH PLUG

Body Configuration

ECCENTRIC

Customer P.O.: LTR 08-23-10

TWO (2) 1/2" FNPT TAPS WITH PLUG
REQUIRED, ONE ON EACH SIDE OF
ELEMENT.

13

Qty Tag No.

Size

Oper. Oper.
Press. Temp.

H20 |° F Service

JZ
Mount

Part No.

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

1 FA-107

10" 100 JLANDFILL GAS

FIELD

1023686

A Prepared |  09/02/2010 | JONES6A
A Checked 00/13/2010 | JONES6A
A Approved |  09/13/2010 | JONESBA
A Quote Copies of Vendor
Attached: [ Yes |Literature Req'd: 1

J256.16 adopted from 1ISA-20-1975

Printed on: 01-05-2011 at 17:21:04 by FRAZIERS




JOHN ZINK

l JOHN ZINK COMPANY LLG
FOR JZ PARTS: {918)234-2751

JZ SPECIFICATION SHEET
MASS FLOW METER

FE-107, FT-107

1] o0

10f 1

9109403

Project Name: FBF ZTOF040X40LF 0000 0000

MASS FLOW METER

MANUFACTURER:
MODEL:
QUANTITY:

CONNECTION:

MOUNT:
PROBE LENGTH:
TUBE MATERIAL:

POWER:

ENCLOSURE RATING:
ENCLOSURE MATERIAL:
TRANSMITTER:
OUTPUT:

SERVICE:
PIPE:

MINIMUM FLOW RATE:
DESIGN FLOW RATE:
MAXIMUM FLOW RATE:

MINIMUM PRESSURE:
DESIGN PRESSURE:
MAXIMUM PRESSURE:

MINIMUM TEMPERATURE:
DESIGN TEMPERATURE:
MAXIMUM TEMPERATURE:

JOHN ZINK PART NUMBER:
TAG NUMBER:

THERMAL INSTRUMENT COMPANY

62-9/9500-1-G-1/2-316SS-PG-120-4/20-ND

ONE (1) ASSEMBLY REQUIRED

3/4" MALE NPT COMPRESSION FITTING
(316 STAINLESS STEEL BODY AND FERRULE)

TOP
12t
316 STAINLESS STEEL

120 V, SINGLE PHASE, 60 HZ
NEMA 7/4X

ALUMINUM

INTEGRAL

4TO 20 MA

LANDFILL GAS (50% CH,, 50% CO,)
6" DIAMETER, SDR 17 HDPE
(5.814" INSIDE DIAMETER)

0 SCFM
350 SCFM
385 SCFM

0 PSIG
10" H,0
1PSIG

32 °F
100 °F°
120 °F

9109403A11
FE-107, FT-107

SHIP LOOSE FOR FIELD INSTALLATION

Pro'lect Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1

Attached: (] Yes

A Prepared 09/02/2010 | JONES6A
A Checked |  09/13/2010 | JONES6A
A Approved 09/13/2010 | JONESBA
A Quote Copies of Vendor

Literature Req'd:

1

JZ96.10 adopted from ISA-20-1975

Printed on: 01-05-2011 at 17:21:04 by FRAZIERS




l JOHN ZINK JZ SPECIFICATION SHEET 12 l 0
JOFN ZINK COMPANY LLG GAGE GLASSES AND COCKS 10f 1
(@ FOR JZ PARTS: (918)234-2751 LG-101 Bro 9109403
Project Name: FBF ZTOF040X40LF 0000 0000 Customer Name: MARK HEUETT CONTRACTORS
Pro'!ect Site: SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1| Type Tubular 11 { Type Straight
G 2| Connection Type Top & Bottom ¢ 12| Connection Vessel 3/4" NPT
: 3| Conneclion Size: VentE Drain 3/4" [ 34" A 13| Connection: Gage [ Vent] Drain l 1 | s
E 4 Material 316 STAINLESS STEEL : 14 | Material 316 STAINLESS STEEL
. 5| Minimum Rating -6 psigat 150 OF 15 | Minimum Rating -6 psig at 150 OF
L 6| Options SHIELDED SIGHT GLASS g 16 | Construction
: 71| Manufacturer KENCO ¢ 17| Bonnet
s 8) Model EPG-3/4-22" OAL : 18 | Options Ball Checks
-9 19 | Manufacturer KENCO
10 20 | Model KTV-75-8S
aty.| TagNo. | Visible cL. ModelNo.  [Temb | "Rress: Service JZ Part No.
21 | Glass Conn. oOF H20
22| 1 LG-101 18" 24" BELOW 100 -40" |LANDFILL GAS BELOW
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37 Notes:
DESCRIPTION: ISOLATION VALVES - SHIELDED SIGHT GLASS
MODEL. KTV-75-8S EPG-3/4-22" OAL
QUANTITY: ONE (1) SET REQUIRED ONE (1) REQUIRED
JOHN ZINK PART NUMBER: 1004970 1006492
CENTER TO CENTER DISTANCE IS 24" BETWEEN TWO (2) 3/4" DIAMETER FEMALE NPT VESSEL
CONNECTIONS.
SKID MOUNT
Prepared | 09/02/2010 | JONES6A
Checked 09/13/2010 | JONES6A
Approved 09/13/2010 | JONES6A
Quote Copies of Vendor
JAttached: (1 Yes |iterature Reqd: 1

J296.17 adopted from ISA-20-1975 Printed cn: 01-05-2011 at 17:21:05 by FRAZIERS




I JDHN ZINK JZ SPECIFICATION SHEET 13| 0
JOHN 2K COVPANY LG PRESSURE GAGES 10of 4
FOR JZPARTS: (918)234-2751 PDI-101 9108403
Project Name FBF ZTQFQ40X40LF 0000 0000 Customer Name MARK HEUETT CONTRACTORS
Pro'lect Site SUDBURY LANDFILL Customer P.O.: LTR 08-23-10
1| Type DIRECT 13| Process Connection 118" NPT
2| Mount Type LOCAL 14
3/ Dial Diamete ] Color 4-3/4" I WHITE 15| OPTIONS
4 Case Material ALUMINUM 16
5| Ring Type SCREWED 17
6| Blow-Out Protection BLOWOUT PLUG 18
7| Lens Material PLASTIC 19
8| Accuracy Required 2% 20
9| Element Type DIAPHRAGM 21
10| Element Materia SILICONE RUBBER 22
11| Socket Material 23| Manufacturer DWYER
12 | Movement Material 24 | Model No. 2005
Quantity | Tag No Range Oper. Press. Service JZ Part No
25 H20 H20
26 1 PDI-101 0TO 5" 2" MOISTURE SEPARATOR 0404310
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45 Notes:
SKID MOUNT
© Revision Degcription ._ Date s |- Neme =
(m\ AT - Prepare |  09/02/2010| JONESEA
A Checked |  09/13/2010| JONESEA
A Approved 09/13/2010 | JONES6A
A Shote i [ Yes | Copies o bonder

J296.29 adopted from ISA-20-1975 Printed on: 01-05-2011 at 17:21:05 by FRAZIERS
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N2100000MO.RSS

e e O T e YA BRLG ' NE TR z ; 2 _
1 ZTOF FLARE SYSTEM FOR A LANDFILL W/2 BLOWERS THERMOCOUPLE SELECI'ION IS AUTO ANALOG OUT FOR GAS FR AND
(@@W STACK TR. W/ OUTPUTS FOR AUTO DIALER.
POWER UP RESET
TON
0000 Timer On Delay EN E=—
Timer T4.0
Time Base 1.0 DN ==
Preset 3<
Accum 3«
RESET
OIP PULSE RESET
RESET TIME PULSE
B3:5 T4:2 B3.0
oot I F <>
0 DN 0
HIDDEN RESET
I.0
1 L
1 =
21
Bul.1762
POWER UP RESET
T4:.0
4t
DN
RESET
OIP PULSE
RESET TIME
B3:5 TON
1 E Timer On Delay —CEND)—]
0 Timer T4:2
Time Base 1.0 —(DND>—
HIDDEN RESET Preset 3<
I.0 Accum 0<
1L
1 C
21
Bul.1762
FLARE HI
HI TEMP SD RESET TEMP
TSHH-201 SUMMER PULSE LATCH
1.0 B34 B3:0 B3:0
0003 I F <>
1 0 0 2
Bul.1762
I.u .
TEMP
LATCH
B3:0
1 t
2
Page 1 Thursday, December 09, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN —--- Total Rungs in File = 78
MAIN
MAIN FLAME
FLAME SD RESET FAIL
(,«m TRYS SUMMER PULSE LATCH
C5:0 B3:4 B3:0 B3:0
0004 1 E 1 —— <O
DN 0 0 4
MAIN
FLAME
FAIL
LATCH
B3:.0
] E
4
PILOT PILOT
FLAME SD RESET FAIL
TRYS SUMMER PULSE LATCH
C5:1 B3:4 B3:0 B3:0
0005 i E — E = P,
DN 0 6
PILOT
FAIL
LATCH
B3:0
5 £
6
FLAME
RUN HAS RUN PROVED RESET
LATCH LATCH BSL-203 PULSE EARLY FLAME
B34 : 10 B3:.0 TON
4 E J E Timer On Delay —CEND——
4 0 Timer T4:4
Bul.1762 Time Base 1.0 —(DN>—
RUN Preset 60<
LATCH Accum 0<
B3:4
4
EARLY
FLAME
SD RESET FAIL
EARLY FLAME SUMMER PULSE LATCH
T4:4 B34 B3:0 B3:.0
o7 16 It S
DN 0 0 8
FLAME
PROVED 0)14 RUN
BSL-203 START LATCH
1.0 B3:5 B3:4
b = =
2 2 4 '
Bul.1762
EARLY
FLAME
FAIL
LATCH
1L e

d L

age 2

Thursday, December

09, 2010 - 16:58:
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N2100000MO0.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
AUTO
CR-67 VALVE
@ AUTO OPEN
(@WM VALVE ZS0-102 VALVE OPEN
0:0 I.0 TON
0008 —— Timer On Delay —CEND>—
Timer T4:6
Bul.1762 Bul.1762 Time Base 1.0 —(DN>—
Preset 45<
Accum 0<
AUTO
VALVE
SD RESET FAILED
VALVE OPEN SUMMER PULSE TO OPEN
T4:6 B34 B3:0 B3:0
0009 1 E == C >—
DN 0 0 10
AUTO
VALVE
FAILED
TO OPEN
B3:0
1 E
m
10
AUTO
CR-67 VALVE
AUTO CLOSED
VALVE Z5C-102 VALVE CLOSED
0:.0 1.0 TON
Timer On Delay —CEND>—
5 3 Timer T4:8
Bul.1762 Bul.1762 Time Base 1.0 —(DN>—
Preset 45<
Accum 0<
AUTO
VALVE
SD RESET FAILED
VALVE CLOSED SUMMER PULSE TO CLOSE
T4:8 B3:4 B3:0 B3:0
0011 1 F 1 E P
DN 0 0 12
AUTO
VALVE
FAILED
TO CLOSE
B3:0
1k
12
AUTO AUTO
VALVE VALVE
CLOSED OPEN VALVE
ZSC-102 250-102 OPEN & CLOSED
I:0 1:0 TON
0012 H F 4 E Timer On Delay —CEND>—
3 4 Timer T4:10
(ﬂm Bul.1762 Bul.1762 Time Base 1.0 —(DON>—
- Preset 45<
Accum O<
cage 3 Thursday, December 09, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
AUTO
VALVE
VALVE SD RESET OPEN &
OPEN & CLOSED SUMMER PULSE CLOSED
T4:10 B3:4 B3:0 B3:0
0013 1 — =R >
DN 0 0 14
AUTO
VALVE
OPEN &
CLOSED
B3:0
11
1 C
14
MS-204
RUN )
BL-204 MS-204 BYPASS
0:.0 TON
0014 1 k Timer OnDelay ENDE=—
4 Timer T4:12
Bul.1762 Time Base 1.0 DN E=
Preset 3<
Accum 3<
PURGE BL-204
AIR BLWR SD RESET OVERLOAD
RUNNING MS-204 BYPASS SUMMER PULSE LATCH
10 T4:12 B34 B3:0 B3:1
0015 slis P,
DN 0 0 0
Bul.1762
BL-204
OVERLOAD
LATCH
B3:1
1E
3 C
0
MS-204
RUN
BL-204 PDSL BYPASS
0:0 TON
0016 H | Timer On Delay EN E=—
4 Timer T4:14 !
Bul.1762 Time Base 1.0 DN ES
Preset 60<
Accum 60<
PURGE
AIR BL-204
PRESS SD RESET LOPRESS
PSDL-204 PDSL BYPASS SUMMER PULSE LATCH
1.0 T4:14 B3:4 B3:0 B3:1
0017 ] b <>
5 DN 0 0 2
Bul.1762
BL-204
[ LO PRESS
: LATCH
B3:1
1t
2
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N2100000M0.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
TSL-202
SELCTED TEMP FLARELO
FOR TIC-202 TEMP
GRT B3:4
0010 Greater Than (A>B) D
Source A N7:39 14
1<
Source B N7:28
1400<
FLARE TSL-202
ON FLARELO OIP LOLO TEMP
LINE TEMP RESET TSL-202
B34 B34 B3:5 TON
0019 +—— = Timer On Delay —CEND—
15 14 0 Timer T4:16
Time Base 1.0 —(DN>—
Preset 600<
Accum 0<
1OLO
LOLO TEMP SD RESET STACK TEMP
TSL-202 SUMMER PULSE LATCH
T4:16 B3:4 B3:0 B3:1
0020 1 E 1k >
DN 0 0 4
LOLO
STACK TEMP
LATCH
B3:1
1k
4
CR-68
RUN BL-103 BYPASS
BL-103 TIMER
0:.0 TON
0021 H | Timer On Delay —CEND>—
6 Timer T4:18
Bul.1762 Time Base 1.0 —(DN>—
Preset 5<
Accum 0<
BL-103
BL-103 BYPASS BL-103 SDh RESET FAILED
TIMER RUNNING SUMMER PULSE LATCH
T4:18 I.0 B34 B3:0 B3:1
0022 1k == P
DN 7 0 0 6
Bul.1762
BL-103'
FAILED
LATCH
B3:1
TE
1 C
6
age 5 Thursday, December 09, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --~- Total Rungs in File = 78
CR-69
RUN BL-104 BYPASS
BL-104 TIMER
0:0 TON
4 | Timer On Delay —CEND>——
7 Timer T4:20 ‘
Bul.1762 Time Base 1.0 —(DN>—
Preset S5<
Accum O<
BL-104
BL-104 BYPASS BL-104 SD RESET FAILED
TIMER RUNNING SUMMER PULSE LATCH
T4:20 I:0 B34 B3:0 B3:1
0024 e 1} <>
DN 8 0 0 8
Bul.1762
BL-104
FAILED
LATCH
B3:1
1 E
J T
8
CR-68 CR-69
RUN RUN BOTH BLOWERS
BL-103 BL-104 RUNNING
0:0 00 TON
0025 1 E 4 E Timer On Delay —(EN>——
6 7 Timer T4:50
Bul.1762 Bul.1762 Time Base 1.0 —(DND>—
Preset 5<
Accum O<
BOTH BLOWERS SD RESET BOTH BWLRS
RUNNING SUMMER PULSE RUN SD LATCH
T4:50 B3:4 B3:0 B3:2
0026 JE il - >
DN 0 0 6
BOTH BWLRS
RUN SD LATCH
B3:2
nlin
6
TE-202A SD RESET TE-202A
FAILED POWER UP RESET SUMMER PULSE FAIL LATCH
I:1 T4:0 B34 B3:0 B3:1
0027 1 E J F A >
DN 0 0 10
1762-1T4
TE-202A
FAIL LATCH
B3:1
1 E
1 C
10
Page 6 Thursday, December 0%, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
TE-202B SDh RESET TE-202B
FAILED POWER UP RESET SUMMER PULSE FAIL LATCH
I:1 T4:0 B3:4 B3:0 B3:1
1LC 1 E N
Jd L J L ~
65 DN 0 .0 12
1762-1T4
TE-202B
FAIL LATCH
B3:1
1.
1 O
12
TE-202C SD RESET TE-202C
FAILED POWER UP RESET SUMMER PULSE FAIL LATCH
I:1 T4:0 B34 B3:0 B3:1
0029 3 1 E >
DN 0 0 14
1762-1T4
TE-202C
FAIL LATCH
B3:1
1 LC
m I
14
MANUAL
oIp SD STOP
STOP SUMMER LATCH
B3:5 B34 B3:2
0030 1 E 1 E .
1 0 2
HIDDEN
STOP
1:0
H1E
J U
23
Bul.1762
MANUAL
RESET STOP
PULSE LATCH
B3:0 B3:2
003 ] W
0 2
TEST TIMER
TEST RUN SD RESET RUN SD
TIMER SUMMER PULSE LATCH
T4:48 B34 B3:.0 B3:2
0032 sli= 1 | P
DN 0 4
TEST TIMER
RUNSD
LATCH
B3:2
—
4
MAIN EARLY AUTO AUTO AUTO
HI FLAME PILOT FLAME VALVE VALVE VALVE
(m TEMP FALL FAIL FAIL FAILED FAILED OPEN & SD
LATCH LATCH LATCH LATCH TO OPEN TO CLOSE CLOSED SUMMER
B3:0 B3:0 B3:0 B3:0 B3:0 B3:0 B3:0 B3:3
0033 - - == T
15
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
BL-204 BL-204 LOLO BL-103 BL-104
SD OVERLOAD LO PRESS STACK TEMP FAILED FAILED SD
SUMME! LATCH LATCH LATCH LATCH LATCH ADDR
B3:3 B3:1 B3:1 B3:1 B3:1 B3:1 B34
1
MANUAL TEST TIMER
SD TE-202A STOP RUN SD ' BOTH BWLRS
ADDR FAIL LATCH FAIL LATCH FAIL LATCH LATCH LATCH RUN SD LATCH
B3:4 B3:1 B3:2 B3:2 B3:2
0035 ———_] 3 E 5 T 3
1 10 2 4 6
SD
SUMMER
B34
7N
%
0
L-3
SD FLARE
SUMMER SHUTDOWN
B34 0.0
0036 =y e
0 3
Bul.1762
LAMP
TEST
B3:5
i E
11
(@m FLASH OFF FLASH ON
T4:24 TON
0037 Timer On Delay EN E=—
DN Timer T4:22
Time Base 0.01 DND—
Preset 50<
Accum 50<
FLASH ON FLASH OFF
T4:22 TON
0038 4 Timer On Delay ENE=—
DN Timer T4:24
Time Base 0.01 DN>—
Preset 50<
Accum 34«
OIP FLARE FLARE
MODE IN IN
LOCAL REMOTE LOCAL
B3:5 B3:6 B3:6
0039 E=] e
4
(o)1 FLARE
MODE IN
REMOTE LOCAL
B3:5 B3:6
]4[ E(EE—
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
orp i fLARE FLARE
MODE - IN CIN
REMOTE LOCAL REMOTE
B3:5 B3:6 : ' B3:6
1 | +t >
4 4
orp FLARE
MODE 1IN |
LOCAL - REMOTE
B3:5 B3:6
0042 nfin Q)
3
. orp | ~ | ~ LATCHED
START START.
B3:5 B3:6
6043 1 E —D
2 . 5.
POWER UP RESET .
T4:0
3t
DN
SD LATCHED -
SUMMER START
B34 B3:6
0044 = === D
0 ' 5
oIP
STOP
G@®\ B3:5
qC
1 C
1
FLARE
IN
REMOTE
B3:6
i
aE
6

Page 9 Thursday, December 09, 2010 - 16:58:49



N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
AUTO
VALVE FLAME FLARE REMOTE
AT CLOSED PROVED IN RUN
(Qm\ POWER UP RESET ZSC-102 BSL-203, REMOTE STOP
) T4:0 I:0 I:0 B3:6 1:0
' === 3 E 1 B
DN 3 2 6 0
Bul.1762 Bul.1762 Bul.1762
RUN" FLARE
LATCH IN LATCHED
B34 LOCAL START
] E B3:6 B3:6
4 ey 1k
: 4 5
HIDDEN START
1.0
I
J L
22
Bul.1762
HAS RUN OIP SD RUN
LATCH STOP SUMMER LATCH
B34 B3:5 B34 . B34
=== =g = b >
6 1 0 4
FLAME
HAS RUN PROVED
LATCH BSL-203
B34 10
1k o
6 2
Bul.1762
RUN IN STARTUP
LATCH FLARE ON LINE TIMER TO OIP
B3:4 T4:36 B3:6
0
L2
RUN FLARE
LATCH FLASH ON OPERATING
B3:4 T4:22 0:0
0047 7 F 1 F P
4 DN 2
Bul.1762
FLARE ON LINE TIMER
T4:36
q F
J U
DN
LAMP
TEST
B3:5
nlin
-1

Thursday, December 09, 2010 - 16:58:49
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78

FLAME
PROVED RUN IGNITE RESET
(&W«\ BSL-203 LATCH TIMER PURGE TIMER
\ I.0 B34 T4:34 TON
000 = == 5 | Timer On Delay —CEND—
2 4 DN Timer T4:26
Bul.1762 Time Base 1.0 —(DND>—
Preset 300<
PURGE TIMER Accum O<
T4:26
J E
JC
DN
RUNTEST PURGE TIMER
PURGE TMR ACCFOR OIP
B3:7 SUB
0049 Subtract
15 Source A 300
300<
Source B T4:26,ACC
0<
Dest N7:20
300<
RUN TEST PURGE TIMER
PURGE TMR ACCFOR OIP
B3:7 SUB
0050 1 Subtract
15 Source A 75
5«
Source B T4:26.ACC
0<
(«W\ Dest N7:20
‘ 300<
IN PURGE
PURGE TIMER PURGE TIMER TO OIP
T4:26 T4:26 B3:6
0051 == - —( >
EN 1
MS-204
RUN RUN
LATCH PURGE TIMER BL-204
B3:4 T4:26 0:0
0052 : @
DN 4
Bul.1762
SV-303
IGNITE RESET SD RUN PILOT OFF PILOT
PURGE TIMER TIMER SUMMER LATCH TIMER GAS
T4:26 T4:34 B34 B34 T4:38 0:0
0053 1 E S E 1k 2 <2
DN DN 0 4 DN 0
Bul.1762
HIDDEN
CONT PILOT
1=CONT
I:0
|1
; JC
™ 20
Bul.1762
Thursday, December 09, 2010 - 16:58:49
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LAD 2 - MAIN --- Total Rungs in File = 78
SV-303
PILOT IGNITION ON
GAS TIMER
Q.0 TON
0l H |- Timer On Delay —CEND>—
0 Timer T4:28
Bul.1762 Time Base 1.0 —DND>—
Preset 10<
Accum O<
SV-303
PILOT IGNITION ON CR-63
GAS TIMER IGNITION
00 T4:28 0:0
0055 —— >
DN 1
Bul.1762 Bul.1762
FLAME
IGNITE RESET SD PROVED PILOT STABLE
PURGE TIMER TIMER SUMMER BSL-203 TIMER
T4:26 B3:4 10 TON
0056 1 E 1 F 1 E Timer On Delay —CEND>—
DN 0 2 Timer T4:30
Bul.1762 Time Base 1.0 —(DN>—
Preset 5<
Accum 5«
SV-303 FLAME
RUN PILOT PROVED PILOT STABLE
e LATCH GAS BSL-203 TO OIP
(ﬂm‘ B3:4 00 1.0 B3:6
0. =h= JE 1 E P
4 0 2 2
Bul.1762 Bul.1762
RUN
LATCH
B34
4
FLAME
IGNITE RESET PROVED TRAIL FOR IGNITE
PURGE TIMER TIMER BSL-203 TIMER
T4:26 T4:34 I:0 TON
0058 3 F Timer On Delay —CEND—
DN DN 2 Timer T4:32
Bul.1762 Time Base 10 —(DN>—
Preset 10<
Accum 0<
FLAME
TRAIL FOR IGNITE PROVED IGNITE RESET
TIMER BSL-203 TIMER
T4:32 1:0 TON
0059 ] E =] e Timer On Delay —CEND——
DN 2 Timer T4:34
Bul.1762 Time Base 1.0 —(DND>—
Preset 10«
(mm - Accum O<

Page 12
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N2100000MO.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
RUN
LATCH MAIN TRIAL
B3:4 CTU
] E Count Up CU>E—
4 Counter Cs5:0
Preset 4<—(DND>—
Accum 1<
oIp
RESET MAIN TRIAL
B3:5 Cs5:0
0061 JOE CRES >——
SD
SUMMER
B34
0
TSL-202
FLARELO
TEMP
B3:4
1 E
1 ¢
14
TRAIL FOR IGNITE
TIMER PILOT TRIALS
T4:32 CTU
0062 4 F Count Up —(CUD—
_ DN Counter C5:1
(m\ Preset 3<—(DN>—
) Accum 0<
SD
SUMMER PILOT TRIALS
B34 Cs:1
0063 = == —CRES )
0
TSL-202
FLARE LO
TEMP
B34
JC
mn
14
oIp
RESET
B3:5
-
0
AUTO
VALVE CR-67
CLOSED AUTO SD
ZSC-102 VALVE SUMMER FLARE ON LINE TIMER
I:0 0:0 B3:4 TON
—esmg 1 E 1 E Timer On Delay —CEN>——
3 5 0 Timer T4:36
Bul.1762 Bul.1762 Time Base 1.0 —(DN>—
Preset 60<
Accum 60<
age 13 Thursday, December 09, 2010 - 16:58:49
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LAD 2 - MAIN --- Total Rungs in File = 78
FLAME
PILOT OFF PROVED MAIN PROVED
7 TIMER BSL-203 TO OIP
fﬁW\ T4:38 1.0 B3:6
Ol 1 £ 1 E P
DN 2 3
Bul.1762
FLARE
ON
FLARE ON LINE TIMER LINE
T4:36 B34
0066 ] E >
DN 15
PILOT STABLE RUN HAS RUN
TIMER LATCH LATCH
T4:30 B34 B34
0067 i E 1 b P,
DN 4 6
HAS RUN
LATCH
B34
1k
6
AUTO
CR-67 VALVE
AUTO OPEN PILOT OFF
VALVE ZS0-102 TIMER
0:0 1:0 TON
- | 4 E Timer On Delay ——(END)——
5 4 Timer T4:38
Bul.1762 Bul.1762 Time Base 1.0 —(DND>—
Preset 60<
Accum {174
CR-67
PILOT STABLE RUN SD AUTO
TIMER LATCH SUMMER VALVE
T4:30 B34 B34 0:0
0069 JE ] J F <
DN 4 0 5
Bul.1762
RUN TEST
PURGE TMR
LLES B3:7
0070 Less Than (A<B) P,
Source A TPL:0.POTO 15
131<
Source B 5
S5«

age 14
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N2100000MO0.RSS

LAD 2 - MAIN --- Total Rungs in File = 78
RUN TEST SD .
PURGE TMR SUMMER PURGE TIMER
B3:7 B3:4 MOV
3 L ) Move
15 0 Source 75
75«
Dest T4:26.PRE
300<
RUN TEST RUN
LATCH TIMER
B3:4 TON
- | Timer On Delay —(END>——
4 Timer T4:48
Time Base 1.0 —(DN>—
Preset 3600<
Accum O<
RUN TEST
PURGE TMR PURGE TIMER
B3:7 MOV
0072 Move
15 Source 300
300<
Dest T4:26.PRE
300<
JUMP TO TIC-202
) JSR
Jump To Subroutine
SBR File Number U3
JUMP TO TE
SELECTION
JSR
0074 Jump To Subroutine
SBR File Number U4
JUMP TO BLOWER
CONTROL ’
JSR
0075 Jump To Subroutine
SBR File Number u:s
Overflow
Trap
S:5
0076 U
0
0077 CEND D)—
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LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
TE-202A IN
DEGF
MOV
Move
Source 1:1.0
1401«
Dest N7:42
1401<
TE-202B IN
DEGF
MOV
0001 Move
Source I:1.1
. 80<
Dest N7:43
80<
TE-202C IN
DEGF
MOV
0002 Move
Source I:1.2
78<
Dest N7:.44
78<
FLOW NOT "0"
MOV
Move
Source I:20
31136«
Dest N7:15
6242<
FT-107
GAS
FLOW FLOW NOT "0"
LES MOV
0004 Less Than (A<B) Move
Source A 1:2.0 Source 6242
31136< 6242<
Source B 6242 Dest N7:15
6242< 6242<
FT-107
SCALED
TO ENG UNITS
SCP
0005 Scale w/Parameters
Input N7:15
6242<
Input Min. 6242
6242<
Input Max. 31208
31208«
Scaled Min. 0
O<
- Scaled Max. N7:0
‘ 2400<
Output N7:1
0<

age 1
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LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
FR-107
OUTTO
&\ MOV
00Uo Move
Source N7:15
6242<
Dest 0:2.0
6242<
TR-202
OUTTO
RECORD
SCP
0007 Scale w/Parameters
Input N7:39
71
Input Min. -454
-454<
Input Max. 2498
2498<
Scaled Min. 6242
6242<
Scaled Max. 31208
31208<
Output 0:2.1
10750<
FT-107 FLOW>BTOA
SCALED SETPOINT USE
TO ENG UNITS TE-202A
GRT TON
Greater Than (A>B) Timer On Delay EN E=—
Source A N7:1 Timer T4:42
o< Time Base 1.0 DN ==
Source B N7:9 Preset 5<
1805« Accum (124
FT-107 FT-107 FLOW>CTOB
SCALED SCALED SETPOINT USE
TO ENG UNITS TO ENG UNITS TE-202B
GRT LEQ TON
0009 Greater Than (A>B) Less Than or Eql (A<=B) Timer On Delay —CEND>——
Source A N7:1 Source A N7:1 Timer T4:40
T 0« 0< Time Base 1.0 —(DND>—
Source B N7.8 Source B N7:9 Preset 5<
1111« 1805« Accum 0<
FT-107 FLOW<AORB
SCALED SETPOINT USE
TO ENG UNITS TE-202C
LEQ TON
0010 Less Than or Eql (A<=B) Timer On Delay —CEN>——
Source A N7:1 Timer T4:44
0< Time Base 1.0 —(DN>—
Source B N7.8 Preset 5<
111i< Accum 5<

lage 2
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N2100000M0.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
OIP SWITCH OIP SWITCH
PTCTOB PTBTOA
GRT MOV
Greater Than (A>B) Move
Source A N7:8 Source N7:8
1111< 1111«
Source B N7:9 Dest N7:9
1805« 1805«
TE-202 OIPFPB
SELECT TE-202A TE-202A
MAN/AUTO MANUAL SELECTED
1=] SELECTED FOR TIC-202
B3:6 B3:6 B3:6
0012 q 1k >
15 12 9
TE-202
SELECT FLOW>BTOA
MAN/AUTO SETPOINT USE
1= TE-202A
B&p T4:42
TE-202A
SELECTED
FOR TIC-202
: : B3:6
0013 = 1k )
(@ma 15 13 9
OIPPB
TE-202C
MANUAL
SELECTED
B3:6
1
10
14
TE-202
SELECT FLOW>CTOB
MAN/AUTO SETPOINT USE
1] TE-202B
: B3:6 T4:40
O
nn
15 DN
FLOW<AORB
SETPOINT USE
TE-202C
T4:44
I
1 C
DN

Page 3
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N2100000MO0.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
TE-202 OIPPB
SELECT TE-202B TE-202B
(TR MAN/AUTO MANUAL SELECTED
{ 1=MAN SELECTED FOR TIC-202
B3:6 B3:6 B3.6
0014 I F 3 F L
15 13 10
TE-202
SELECT FIOW>CTOB FLOW>BTOA
MAN/AUTO SETPOINT USE SETPOINT USE
1=] TE-202B TE-202A
B3:6 T4:40 T4:42
1 E +t
15 DN DN
TE-202 OIPPB
SELECT TE-202A TE-202B
MAN/AUTO MANUAL SELECTED
1= SELECTED FOR TIC-202
B3:6 B3:6 B3:6
0015 1 E 1 E )
15 12 10
OIPPB
TE-202C
MANUAL
SELECTED
B3:6
1 E
14
TE-202
SELECT FLOW <AORB
MAN/AUTO SETPOINT USE
1= TE-202C
B3:6 T4:44
C
J L
15 DN
FLOW>BTOA
SETPOINT USE
TE-202A
T4:42
DN
TE-202 OIPPB
SELECT TE-202C - TE-202C
MAN/AUTO MANUAL SELECTED
1=] SELECTED FOR TIC-202
B3:6 B3:6 B3:6
0016 H E 4 F = ==
15 14 1
TE-202
SELECT FLOW<AORB
MAN/AUTO SETPOINT USE
1= TE-202C
B3:6 T4:44
1k
15 DN
( POWER UP RESET
T4:0
r
DN
*age 4 Thursday, December 09, 2010 - 16:58:50




N2100000MO.RSS

LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23
TE-202
SELECT TE-202A TE-202C
MAN/AUTO SELECTED SELECTED
1=MAN FOR TIC-202 FOR TIC-202
B3:6 B3:6 B3:6
0017 J E J E =——qip=—=mm
15 9 1
TE-202B
SELECTED
FOR TIC-202
B3:6
1 E
10
TE-202
SELECT FLOW>CTOB
MAN/AUTO SETPOINT USE
1= TE-202B
B3:6 T4:40
5k
15 DN
FLOW>BTOA
SETPOINT USE
TE-202A
T4:42
DN
TE-202C
SELECTED SELCTED TEMP
FOR TIC-202 FOR TIC-202
B3:6 MOV
Move
11 Source 1.2
78«
Dest N7:39
Ti<
TE-202B
SELECTED SELCTED TEMP
FOR TIC-202 FOR TIC-202
B3:6 MOV
0019 1 E Move
10 Source I:1.1
80<
Dest N7:39
71<
TE-202A
SELECTED SELCTED TEMP
FOR TIC-202 FOR TIC-202
B3:6 MOV
0020 1 E Move
9 Source I.1.0
1401<
Dest N7:39
71«
O Return
Page 5 Thursday, December 09, 2010 - 16:58:50
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LAD 3 - TE SELECT - TE SELECTION BASED ON FLOW --- Total Rungs in File = 23

: i (END)—'
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LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
SELECTED TE
SCALED TO 16383
e SCP
Ofm\ Scale w/Parameters
Input N7:39
7l
Input Min. -454
-454<
Input Max. 2498
2498<
Scaled Min. 0
0<
Scaled Max. 16383
16383<
Cutput N7:40
2952«
TIC-202
MOV
0001 Move
Source N7:38
1600<
Dest PD10:0.SPS
1600<
OIPPB
TIC-202 TIC-202
TO MANUAL 1=MANUAL
B3:6 PD10:0
0002 4} D
7 AM
TIC-202 TIC-202
1=MANUAL OUTPUT
PD10:0 MOV
0003 5 Move
AM Source N7:3
8191«
Dest N7:41
16383<
TIC-202
OUTPUT
HI
MOV
0004 Move
Source N7:37
100<
Dest PDI10:0.CVH
100<
TIC-202
OUTPUT
LOW
MOV
0005 Move
Source N7:34
0<

Dest PDI10:0.CVL

0<

age 1
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N2100000MO.RSS

LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
TIC-202
GAIN
MOV
Move
Source N7:4
50«
Dest PD10:0.KC
50<
TIC-202
RESET
MOV
0007 Move
Source N7:5
70<
Dest PD10:0.Ti
70<
TIC-202
RATE
MOV
0008 Move
Source N7:6
110<
Dest PD10:0.TD
110<
TIC-202
PID
%__ PID
PID File PD10:0
‘ Process Variable N7:40
Control Variable N7:41
Setup Screen <
FLARE TIC-202
ON DAMPER
LINE OUTPUT
B34 MOV
0010 - Move
15 Source 6200
6200<
Dest 0:3.0
6200<
FLARE 1 ) FLARE 1]
TIC-202 TIC-202
P1 PERCENT P1 PERCENT
GEQ MOV
0011 Grtr Than or Eql (A>=B) Move
Source A N7:32 Source N7.37
50< 100<
Source B N7:37 Dest N7:32
100< : 50<

Jage 2
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LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
FLARE1 FLARE 1
TIC-202 TIC-202
P2 PERCENT P2 PERCENT
GEQ MOV
00s Grtr Than or Eql (A>=B) Move
Source A N7:33 Source N7:37
50« 100<
Source B N7:37 Dest N7:33
100< 50<
FLARE 1 FLARE 1
MIN QUTPUT TIC-202
TO DAMPERS P1 PERCENT
’ GEQ MOV
0013 Grtr Than or Eql (A>=B) Move
Source A N7:34 Source N7:34
0< 0<
Source B N7:32 Dest N7:32
50< 50<
FLARE 1 FLARE 1
TIC-202 TIC-202
P! TEMP P2 TEMP
GEQ MOV
0014 Grtr Than or Eql (A>=B) Move
Source A N7:30 Source N7:30
0< 0<
Source B N7:31 Dest N7:31
0< O<
(@m\ FLARE] FLARE 1
TIC-202 TIC-202
P1 PERCENT P2 PERCENT
GEQ MOV
0015 Grtr Than or Eql (A>=B) Move
Source A N7:32 Source N7:32
50< 50<
Source B N7:33 Dest N7:33
S50< 50<

Page 3
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N2100000MO.RSS

LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
FLARE OIPPB
ON SELCTED TEMP SELCTED TEMP TIC-202
LINE FOR TIC-202 FOR TIC-202 TO MANUAL
B34 LES LES B3:6
0Giu 4k Less Than (A<B) Less Than (A<B)
15 Source A N7:39 Source A N7:39 7
Tl< 71«
Source B N7:30 Source B N7:31
1 0<
TIC-202
OUTPUT -
SCP
Scale w/Parameters
Input N7:32
50«
Input Min. 1]
O<
Input Max. 100
100<
Scaled Min. 0
O<
Scaled Max. 16383
16383<
QOutput N7:41
16383«
TIC-202
1=MANUAL
PDIC:0
N
LA/
AM

lage 4
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LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22
FLARE OIP PB
ON SELCTED TEMP SELCTED TEMP TIC-202
(@\ LINE FOR TIC-202 FOR TIC-202 TO MANUAL
. B3:4 GRT LES B3:6
001+ 1 | Greater Than (A>B) Less Than (A<B)
15 Source A N7:39 Source A N7:39 7
7« 71«
Source B N7:30 Source B N7:31
0< O<
TIC-202
OUTPUT
SCP
Scale w/Parameters
Input N7:33
50<
Input Min. 0
0<
Input Max. 100
100<
Scaled Min. 0
O<
Scaled Max. 16383
16383<
Output N7:41
16383<
TIC-202
1=MANUAL
PD10:0
N
{/
AM
FLARE TIC-202
ON DAMPER
LINE OUTPUT
B3:4 SCP
0018 . Scale w/Parameters
Input N7:41
16383«
OIP PB Input Min. 0
TIC-202 0<
TO MANUAL Input Max. 16383
B3:6 16383«
F Scaled Min. 6242
6242<
Scaled Max. 31208
31208<
Cutput 0:3.0
6200<
DAMPER-
OQUTPUT
TO QIP
MOV
0019 Move
Source 0:3.0
6200<
Dest N7:45
6200<

’age S

Thursday, Dec
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LAD 4 - TIC-202 - DAMPER TEMP CONTROL --- Total Rungs in File = 22

: RET
0020 Return

CEND >—

lage 6 . Thursday, December 09, 2010 -~ 16:58:50
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LAD 5 - BLOWER - BLOWER SELECT AND RUN --- Total Rungs in File = 24
OIP
BL-103 PLCBL-103 PLC BL-103 PLC BL-103
m HAND IN OFF IN AUTO IN HAND
(&W\ B3:5 B3:4 B3:4 B34
00uy 1 E +E == D
5 8 9 7
PLC BL-103 PLCBL-103 PLCBL-103
IN HAND IN AUTO IN OFF
B34 B34 B34
0001 = e = =] ==
7 9 8
OIP
BL-103
OFF
B3:5
qC
uliw
oIp :
BL-103 PLCBL-103
HAND IN OFF
B3:5 B34
0002 1k === —
5 8
0)13
BL-103
AUTO
B3:5
1 E
~ ’
' oIP
BL-103 PLC BL-103 PLC BL-103 PLC BL-103
AUTO IN HAND IN OFF IN AUTO
B3:5 B3:4 B3:4 B3:4
0003 — = == 4t >
7 7 8 9
OIP
BL-103 PLC BL-103
HAND IN AUTO
B3:5 B34
0004 1 E )
5 9
oIp
BL-103
OFF
B3:5
sl
i
6

age 1 ' Thursday, December 09, 2010 - 16:58:50
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LAD 5 - BLOWER - BLOWER SELECT AND RUN --- Total Rungs in File = 24
AUTO
CR-67 VALVE BL-103 CR-68
(«m AUTO CLOSED PLCBL-103 FAILED RUN
, VALVE 78C-102 IN AUTO LATCH BL-103
0:0 I.0 B3:4 B3:1 0:0
0005 7 E = 1 E >
5 3 6 6
Bul.1762 Bul.1762 Bul.1762
(0)1
BL-103
HAND
B3:5
1 |
5
CR-68
RUN BL-103 1 HOUR BL-103 1 HOUR
BL-103 RUN TIMER RUN TIMER
0:0 T4:45 TON
0006 — Timer On Delay END
DN Timer T4:45
Bul.1762 Time Base 1.0 —(DN>—
Preset 1<
Accum 0<
BL-103 1 HOUR BL-103
RUN TIMER HOUR METER
T4:45 CTU
0007 1 F Count Up —(CUD——
DN Counter C5:2
Preset 3600< —(DN>—
Accum 0<
BL-103 BL-103 RUN
HOUR METER TIME
Cs:2 ADD
0008 4 E Add
DN Source A |
1<
Source B N7:22
0<
Dest N7:22
0<
BL-103 BL-103
HOUR METER HOUR METER
C5:2 C5:2
0009 1 | —CRES >
DN

age 2
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LAD 5 - BLOWER - BLOWER SELECT AND RUN ---

N2100000MO.RSS

Total Rungs in File = 24

0010

0011

0012

0013

0014

BLWR'S RUN
TIME RESET
FROM OIP BL-103
BL-103 HOUR METER
B3:5 C5:2
%BE CRES >
BL-103 RUN
TIME
MOV
Move
Source 0
O<
Dest N7:22
O<
QIP
BL-104 PLCBL-104 PLCBL-104 PLC BL-104
HAND IN OFF IN AUTO IN HAND
B3:5 B3:4 B3:4 B34
1 E 3£ D
8 11 12 10
PLC BL-104 PLC BL-104 PLC BL-104
IN HAND IN AUTO IN OFF
B34 B34 B34
=] ===
10 12 11
QIp
BL-104
OFF
B3:5
1EC
- C
9
oIP
BL-104 PLC BL-104
HAND IN OFF
B3:5 B34
JE == ==
8 11
OIP
BL-104
AUTO
B3:5
I C
1 C
10
oIp *
BL-104 PLCBL-104 PLC BL-104 PLCBL-104
AUTO IN HAND IN OFF IN AUTO
B3:5 B3:4 B3:4 B34
=y L
10 10 11 12

age 3
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LAD 5 - BLOWER - BLOWER SELECT AND RUN --- Total Rungs in File = 24
(9))
BL-14 PLCBL-104
(«m\ HAND IN AUTO
B3:5 B34
0. 4 | Uy
8 12
0)13
BL-104
OFF
B3:5
—
9
AUTO
CR-67 VALVE BL-104 CR-69
AUTO CLOSED PLCBL-104 FAILED RUN
VALVE ZSC-102 IN AUTO LATCH BL-104
0:0 1.0 B3:4 B3:1 0:0
0016 1 E—==fE==—JF .
5 3 12 8 7
Bul.1762 Bul.1762 Bul.1762
OIP -
BL-104
HAND
B3:5
1 £
8
CR-69
RUN BL-104 1 HOUR BL-104 1 HOUR
1 BL-104 RUN TIMER RUN TIMER
FWM 0:0 T4:46 TON
& |— Timer On Delay —CEND>—
7 DN Timer T4:46
Bul.1762 Time Base 1.0 —(DN>—
Preset 1<
Accum 114
BL-104 1 HOUR BL-104
RUN TIMER HOUR METER
T4:46 CTU
0018 i E Count Up —(CUD>—
DN Counter C5:3
Preset 3600< —CDND>—
Accum <
BL-104 BL-104 RUN
HOUR METER TIME
C53 ADD
0019 -} Add
DN Source A 1
1<
Source B N7:25
0<
Dest N7:25
0<
BL-104 BL-104
£ HOUR METER HOUR METER
' C5:3 C5:3
0020 JE CRES >—
DN

age 4 Thursday, December 09, 2010 - 16:58:50
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LAD 5 - BLOWER - BLOWER SELECT AND RUN --- Total Rungs in File = 24
BLWR'S RUN
TIME RESET -
FROM OIP BL-104
BL104 HOUR METER
B3:5 C5:3
1 E ¢ RES D
14 .
BL-104 RUN - .
MOV
Move
Source 0
0<
Dest N7:25
0<
RET
0022 Return
0023 ¢ END D>—

Sage 5 Thursday, December 09, 2010 - 16:58:50



John Zink Biogas Flare System PAGE 41

Sales Order: 9109403 User: Sudbury Landfill
: XV. RECOMMENDED SPARE PARTS
Component Tag Number Part Number Quantity

1. Flame Scanner BE-203 2653-213-05 1
2. Thermocouple Element Only for TE-201 1195449 4

for TE-202A :

for TE-202B

for TE-202C
3. Pilot Electrode for ST-11916 0026535 1
4. Piiot Ignition Rod Insulator for ST-11916 0003587 3
5. Pilot Assembly ST-11916 1116511 1
6. Ignition Transformer IT-1 0002558 1
7. Sight Glass Assembly CA-ST-0600 0008170 1
8. PanelLightBulb for PNL-101 1013634 3

/«jm 9. Pilot Gas Pressure Regulator PCV-302 1260113 1

10. Pilot Gas Solenoid Valve SV-303 0012004 1
11. Pilot Gas Pressure Gauge PI-305 0022961 1
12. Purge Air Pressure Switch PDSL-204 0024372 1
13. Damper Actuator for TCV-202A 0001625 1
14. Damper Actuator Gasket Kit for TCV-202A 9019000445 |
Please call John Zink Company at (918) 234-2751 for spare part assistance.

COPYRIGHT © 2010 JOHN ZINK COMPANY, LLC
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Sales Order: 9109403 User: Sudbury Landfill

XVI. MATERIAL SAFETY DATA SHEETS
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MATERIAL SAFETY DATA SHEET

B69VZ12 DATE OF PREPARATION
04 00 Sep 8, 2008

CE v T TR
e N '

[ SECTION 1 — PRODUCT AND COMPANY IDENTIFICATION .~ .

PRODUCT NUMBER

B69vVZ12
PRODUCT NAME

ZINC-CLAD® Hl Plus Inorganic Zinc-Rich Coating (Part A)
MANUFACTURER'S NAME

THE SHERWIN-WILLIAMS COMPANY

101 Prospect Avenue N.W.

Cleveland, OH 44115

Telephone Numbers and Websites
Product Information | www.sherwin-williams.com
Regulatory Information | (216) 566-2802
www.paintdocs.com
Medical Emergency | (216) 566-2917
Transportation Emergency® | (800) 424-9300
*for Chemical Emergency ONLY (spill, leak, fire, exposure, or accident)

| SECTION 2 — COMPOSITION/INFORMATION ON INGREDIENTS " - =~ = ™ *r oo

~% by Weight - -~ ** CAS Number - Ingredient "..." .~ =" . Unitg .~ - /oo i, : Vapor Pressure
{@@\ 3 64742-94-5 Medium Aromatic Hydrocarbons
L ACGIH TLV Not Available 0.12 mm
) OSHA PEL Not Available
0.5 91-20-3 Naphthalene
ACGIH TLV 10 PPM 1mm
ACGIH TLV 15 PPM STEL
OSHA PEL 10 PPM
OSHA PEL 15 PPM STEL
6 64-17-5 Ethanol o
ACGIH TLV 1000 PPM 44 mm
: OSHA PEL 1000 PPM
3 34590-94-8 2-Methoxymethylethoxypropanol
ACGIH TLV 100 ppm (Skin) 04 mm
ACGIH TLV 150 ppm (Skin) STEL :
OSHAPEL - 100 ppm (Skin)
OSHA PEL 150 ppm (Skin) STEL
5 110-43-0 Methyl n-Amyl| Ketone
ACGIH TLV 50 PPM 3.855 mm
OSHA PEL 100 PPM
17 78-104 Ethyl Silicate
ACGIH TLV Not Available 1mm
OSHA PEL 100 PPM
21 14808-60-7 Quartz ’
ACGIH TLV 0.025 mg/m3 as Resp. Dust
OSHA PEL 0.1 mg/m3 as Resp. Dust
4 7631-86-9 Amorphous Silica
ACGIH TLV 10 mg/m3 as Dust
OSHA PEL 6 mg/m3 as Dust
6 12001-26-2 Mica
ACGIH TLV 3 mg/m3 as Resp. Dust
OSHA PEL 3 mg/m3 as Resp. Dust

[_SECTION 3 — HAZARDS IDENTIFICATION

' ROUTES OF EXPOSURE
INHALATION of vapor or spray mist.
EYE or SKIN contact with the product, vapor or spray mist.

page 1 of§



B69VZ12

EFFECTS OF OVEREXPOSURE HMIS Codes
EYES: [ritation. Health | 2* Ww
SKIN: Prolonged or repeated exposure may cause irritation. Flammability | 3
INHALATION: Irritation of the upper respiratory system. . Reactivity | 0

May cause nervous system depressicn. Extreme overexposure may result in unconsciousness and possibly death.

Prolonged overexposure to solvent ingredients in Section 2 may cause adverse effects to the liver, urinary and reproductive systems.
SIGNS AND SYMPTOMS OF OVEREXPOSURE

Headache, dizziness, nausea, and loss of coordination are indications of excessive exposure to vapors or spray mists.

Redness and ltching or bumning sensation may indicate eye or excessive skin exposure.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE

May cause allergic skin reaction in susceplible persons.
CANCER INFORMATION

For complele discussion of toxicology data refer to Section 11.

[ SECTION 4 — FIRST AID MEASURES R e QN L ATk K

SRR s e S T e S T e A

EYES: Flush eyes with large amounts of water for 15 minutes. Get medical attention.
SKIN: Wash affected area thoroughly with soap and water.
Remove contaminated clothing and launder before re-use.
INHALATION: If affected, remove from exposure. Reslore breathing. Keep warm and quiet.
INGESTION: Do not induce vomiting. Get medical attention immediately.

I SECTION 5 — FIRE FIGHTING MEASURES "~ = i .0

FLASH POINT LEL UEL FLAMMABILITY CLASSIFICATION
65° F PMCC 08 19.0 RED LABEL - Fiammable, Flash below 100° F (38 °C)
EXTINGUISHING MEDIA :

Carbon Dioxide, Dry Chemical, Foam

UNUSUAL FIRE AND EXPLOSION HAZARDS

Closed containers may explede when exposed to exireme heat.

Application to hot surfaces requires special precautions.

During emergency conditions overexposure to decomposilion products may cause a health hazard. Symptoms may not be immediately
apparent. Obtain medical attention.

SPECIAL FIRE FIGHTING PROCEDURES ’ %
Full protective equipment including self-contained breathing apparatus should be used. /
Water spray may be ineffective. If water is used, fog nozzles are preferable. Water may be used to cool closed conlainers o prevent pressure

build-up and possible autcignition or explosicn when exposed to extreme heat.

[ SECTION 6 — ACCIDENTAL RELEASE MEASURES - T |

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED
* Remove all sources of ignition. Ventilate the area.
* Remove with inert absorbent,

[ SECTION 7 — HANDLING AND STORAGE

STORAGE CATEGORY
DOL Storage Class 1B
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE :
Contents are FLAMMABLE. Keep away from heat, sparks, and open flame.
During use and until all vapors are gone: Keep area ventilated - Do not smoke - Extinguish all flames, pilot lights, and heaters - Turn off
sloves, electric tools and appliances, and any other sources of ignition.
Consuit NFPA Code. Use approved Bonding and Grounding procedures.
Keep container closed when not in use. Transfer only to approved containers with complete and appropriate labeling. Do not take internally.
Keep out of the reach of children.

[ SECTION 8 — EXPOSURE CONTROLS/PERSONAL PROTECTION : |

PRECAUTIONS TO BE TAKEN IN USE
Use only with adequate ventilation. :
Avoid contact with skin and eyes. Avoid breathing vapor and spray mist.
Woash hands after using.
This coating may contain materials classified as nuisance particulates (listed "as Dust" in Section 2) which may be present at hazardous levels
only during sanding or abrading of the dried film. If no specific dusts are listed in Section 2, the applicable limits for nuisance dusts are
ACGIH TLV 10 mg/m3 (total dust), 3 mg/m3 (respirable fraction), OSHA PEL 15 mg/m3 (total dust), 5 mg/m3 (respirable fraction). m\)

page 2 of §



B69VZ12

VENTILATION
Local exhaust preferable. General exhaust acceptable if the exposure to materials in Section 2 is maintained below applicable exposure limits,
Refer to OSHA Standards 1910.94, 1910.107, 1910.108.
RESPIRATORY PROTECTION :
If personal exposure cannot be controlled below applicable limits by ventilation, wear a properly fitled organic vapor/particulate respirator
approved by NIOSH/MSHA for protection against materials in Section 2.
When sanding or abrading the dried film, wear a dust/mist respirator approved by NIOSH/MSHA for dust which may be generated from this
product, underlying paint, or the abrasive.

PROTECTIVE GLOVES
Wear gloves which are recommended by glove supplier for protection against materials in Section 2.
EYE PROTECTION
- Wear safety spectacles with unperforated sideshields.
OTHER PRECAUTIONS
This product must be mixed with other components before use. Before opening the packages, READ AND FOLLOW WARNING LABELS ON
ALL COMPONENTS.
Intentiona! misuse by deliberately concentrating and inhaling the contents can be harmful or fatal.
[ SECTION 9— PHYSICAL AND CHEMICAL PROPERTIES ___~ =~ " ]
PRODUCT WEIGHT 10.70 [b/gal 1282 gh
SPECIFIC GRAVITY 1.29
BOILING POINT 172-415°F 77-212°C

MELTING POINT Not Available

VOLATILE VOLUME 50%
EVAPORATION RATE Slower than ether
VAPOR DENSITY Heavier than air
SOLUBILITY INWATER N.A.
VOLATILE ORGANIC COMPOUNDS (VOC Theoretical - As Packaged)
3.68Ib/gal 442gf Less Water and Federally Exempt Solvents
3.69b/gal 44297 Emitted VOC

I SECTION 10 — STABILITY AND REACTIVITY

STABILITY — Stable
CONDITIONS TO AVOID
None known.
INCOMPATIBILITY
None known.
HAZARDOUS DECOMPOSITION PRODUCTS
By fire: Carbon Dioxide, Carbon Monoxide
HAZARDOUS POLYMERIZATION ‘
Will not occur

|

[ SECTION 11 — TOXICOLOGICAL INFORMATION % = "

CHRONIC HEALTH HAZARDS
Reporis have associated repeated and prolonged overexposure to solvents with permanent brain and nervous system damage.
Crystalline Silica (Quartz, Cristobalite) is listed by IARC and NTP. Long term exposure to high levels of silica dust, which can occur only when
sanding or abrading the dry film, may cause lung damage (silicosis) and possibly cancer.

page 3 of 5
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TOXICOLOGY DATA
CAS No. Ingredient Name I T
64742-94-5 Medium Aromatic Hydrocarbons

LC50 RAT 4HR Not Available

LDS0 RAT Not Available
91-20-3 Naphthalene

LC50 RAT 4HR Not Available

LD50 RAT Not Available
64-17-5 Ethanol

LCS0 RAT 4HR Not Available

LD50 RAT 7060 mg/kg
34590-94-8 2-Methoxymethylethoxypropanol

LC50 RAT 4HR Not Available

LD50 RAT 5135 mg/kg
110-43-0 Methyl n-Amy! Ketone

LC50 RAT 4HR Not Available

LD50 RAT 1670 mg/kg
78-104 Ethyl Silicate

LC50 RAT 4HR Not Available

LD50 RAT 6270 mg/kg
14808-60-7 Quartz

LC50 RAT 4HR Not Available

LD50 RAT Not Available
7631-86-9 Amorphous Silica

LC50 RAT 4HR Not Available

LD50 RAT Not Available
12001-26-2 Mica

LLC50 RAT 4HR Not Available

LDS0 RAT Not Available

SECTION 12 — ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL
No data available.

INFORMATION

rSECTION 13 — DISPOSAL CONSIDERATIONS

WASTE DISPOSAL METHOD

Waste from this product may be hazardous as defined under the Resource Conservation and Recovery Act (RCRA) 40 CFR 261.

Waste must be tested for ignitability to determine the applicable EPA hazardous waste numbers.

Incinerate in approved facility. Do not incinerate closed container. Dispose of in accordance with Federal, State/Provincial, and Local
regulations regarding pollution.

{ SECTION 14 — TRANSPORT INFORMATION -

US Ground (DOT)

1 Gallon and Less may be Classed as CONSUMER COMMODITY, ORM-D

Larger Containers are Regulated as:
UN1263, PAINT, 3, PG Il, (ERG#128)

DOT (Dept of Transportation) Hazardous Substances & Reportable Quantities

Naphthalene 100 [b RQ
Bulk Containers may be Shipped as (check reportable quantities):
UN1263, PAINT, 3, PG Il, (ERG#128)

Canada (TDG)

UN1263, PAINT, CLASS 3, PG Il, (ERG#128)

IMO

UN1263, PAINT, CLASS 3, PG II, (18 C c.c.), EmS F-E, S-E

| SECTION 15 — REGULATORY INFORMATION

|

SARA 313 (40 CFR 372.65C) SUPPLIER NOTIFICATION

CAS No. | CHEMICAL/COMPOUND % by WT % Element
91-20-3 Naphthalene 0.5
CALIFORNIA PROPOSITION 65

WARNING: This product contains chemicals known to the State of California to cause cancer and birth defects or other reproductive harm.

TSCA CERTIFICATION

All chemicals in this product are listed, or are exempt from listing, on the TSCA Inventory.

page 4 of 5
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(™ [ _SECTION 16 — OTHER INFORMATION | . ]

This product has been classified in accordance with the hazard criteria of the Canadian Controlied Products Regulations (CPR) and the
MSDS contains all of the information required by the CPR.

Tho abova Information pertalns to this product as currently formulated, and s based on the information avallable at this time. Addition of reducors or othar -
additives to this preduct may substantially alter the composition and hazards of tha preduct. Since conditions of uso are outside our control, we make no
warranties, exprass or implied, 9nd assume no liability in connection with any use of this Infomal!op.

page 5of 5



MATERIAL SAFETY DATA SHEET

A.P. Green, Harbison-Walker and NARCO

Page 1/6
Printing date 05/12/2004 Reviewed on 05/12/2004

- 1 Identification of substunce

- Product details
- Trade name: INSWOOL-HP BLANKET 8#

- Manufacturer/Supplier:
ANH Refractories Company
400 Fairway Drive
Moon Township, PA 15108

General Phone: (412)375-6600

- Information department: MSDS Technical Information: (412)375-6837
* Emergency information: CHEMTREC 24 HOUR EMERGENCY PHONE NUMBER: 1-800-424-9300.

2 Composition/Data on components

- Chemical characterization:
- CAS No. Description
142844-00-6 refractory ceramic fibers (RCF)
- Chemical characterization
* Description: Mixture of the substances listed below with nonhazardous additions.

- Components:

142844-00-6 | refractory ceramic fibers (RCF) | 60-100%

- Additional information:
*This product contains Refractory Ceramic Fibers (RCF) or an RCF wrap or mat. IARC has classified RCFs as
a possible human carcinogen, Group 2B. This classification was based on sufficient evidence of carcinogenicity
in animals and no available data in humans. NTP classified respirable RCFs as reasonably anthpated
carcinogens. Recent industry ongoing epidemiology studies show the general health of workers in the RCF
industry was similar to that of workers in other dusty work environments. There have been no reports of
mesothelioma, and the lung cancer rate appears similar to background rates, but the number of workers with a
long latency period are too few for definitive conclusions. There was a small number of employees with an
increased risk of developing pleural plaques (shadows along the inside of the chest wall). These plaques,
however, are not known to cause symptoms or disability. ANH recommends that safe handling methods are
Jollowed, including air monitoring in areas wherever the potential exists for airborne fibers, minimizing airborne
exposures through use of NIOSH approved respirators, and wearing protective clothing, gloves and eye
proftection.
For the wording of the listed risk phrases refer to section 16.

3 Hazards identification

- Hazard description:
Toxic
- Medical conditions aggravated by exposure to the product: Asthma, chronic lung disease, and skin irritation.
- Carcinogenicity Information:
Refractory ceramic fibers are listed by IARC as Group 2B "Possibly Carcinogenic to Humans."
« Information pertaining to particular dangers for man and environment:
The product has to be labelled due to the calculation procedure of the "General Classification guideline for

preparations of the EU" in the latest valid version.
(Contd. on page 2)
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MATERIAL SAFETY DATA SHEET

AP, Green, Harbison-Walker and NARCO

Page 2/6
Printing date 05/12/2004 Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKE T 8#

(Contd. from page 1)
May cause cancer.

Irritating to eyes and respiratory system.
- NFPA ratings (scale 0-4)

Health = 1
Fire=0
Reactivity = 0
- HMIS Classification -

HEALTH [} Health: *1
[o]l Flammability: 0
Reactivity: 0

4 First aid measures

- After inhalation: Move to fresh air; consult doctor if needed.

- After skin contact: Immediately wash with water and soap and rinse thoroughly.

- After eye contact: Flush eyes with water for 15 minutes. If irritation persists, consult a doctor.

« After swallowing:
This product is intended for industrial applications; in the unlikely event that this product is swallowed, consult a
physician if any adverse medical conditions occur.

3 Fire fighting measures

- Suitable extinguishing agents: Use fire fighting measures that suit the environment.
- Protective equipment: No special measures required.

6 Accidental release measures

- Person-related safety precautions: Not required.
- Measures for environmental protection: No special measures required.
- Measures for cleaning/collecting:

Dispose contaminated material as waste according to item 13.

Ensure adequate ventilation.

7 Handling and storage

- Handling:
- Information for safe handling: Prevent formation of dust.
- Information about protection against explosions and fires: No special measures required.

- Storage:

* Requirements to be met by storerooms and containers: No special requirements.
- Information about storage in one common storage facility: Not required.

(Contd. on page 3)
USA—




MATERIAL SAFETY DATA SHEET

A.P, Green, Harbison-Walker and NARCO

Printing date 05/12/2004

Page 3/6
Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKET 8#

- Further information about storage conditions: Store product inside, out of extreme weather conditions.

{Contd. from page 2)

* Components with limit values that require monitoring at the workplace:
The product does not contain any relevant quantities of materials with critical values that have to be monitored at

the workplace.

- Personal protective equipment:

« General protective and hygienic measures:
Keep away from foodstuffs, beverages and feed.
Wash hands before breaks and at the end of work.

'8 Exposuare controls and personal protection

Store protective clothing separately.

Avoid contact with the eyes.

Avoid contact with the eyes and skin.

: Breathing equipment:

NIOSH approved respirators should be used if dust is present. A respiratory protecnon program
should be implemented if exposures exceed OSHA PELs.

* Protection of hands:

Protective gloves recommended

The glove material has to be impermeable and resistant to the product/ the substance/ the preparation.
Due 1o missing tests no recommendation to the glove material can be given for the product/ the preparation/ the

chemical mixture.

Selection of the glove material on consideration of the penetration times, rates of diffusion and the degradation

- Material of gloves

The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer. As the product is a preparation of several substances, the resistance
of the glove material can not be calculated in advance and has therefore to be checked prior to the apphcanon

- Penetration time of glove material

The exact break trough time has to be found out by the manufacturer of the protective gloves and has to be

observed,

- Eye protection: Safety glasses with side shields recommended

9 Physical and chemical properties

- General Information
Form: Fibers
Color: White
Odor: Odorless

(Contd. on page 4)
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- Change in condition
Melting point/Melting range: 1760°C (3200°F)
Boiling point/Boiling range: Undetermined.
- Flash point: Not applicable.
- Auto igniting: Product is not selfigniting.
- Danger of explosion: Product does not present an explosion hazard.
- Density at 20°C (68°F): 2.73 glem?®
- Solubility in / Miscibility with
Water: Insoluble.

-'Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
- Dangerous reactions No dangerous reactions known.
- Dangerous products of decomposition: No dangerous decomposition products known.

11 Toxicological informuation

- Acute toxicity:

- Primary acute effects:

- Skin contact: No irritant effect.

- Eye contact: Irritating effect.

- Sensitization: No sensitizing effects known.

- Additional toxicological information:
The product shows the following dangers according to internally approved calculation methods for preparations:
Irritant
Carcinogenic.

- General notes: At present there are no ecotoxicological assessments.

13 Disposal considerations

- Recommendation for Disposal of Product: .
As sold, this product is not RCRA hazardous. Final used condition must be evaluated prior to disposal. Dispose
of waste product in accordance with Federal, State and Local regulations.

- Recommendation for Disposal of Uncleaned Packaging: Reuse, recycle or treat as industrial waste.

USA—
(Contd. on page 5)



MATERIAL SAFETY DATA SHEET

A.P, Green, Harbison-Walker and NARCO

Page 5/6
Printing date 05/12/2004 Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKET 8#

(Contd. from page 4)

14 Transport information

* Transport/Additional information: Not dangerous according to available information.

15 Regulations

+SARA 313 TOXIC CHEMICALS
No material listed in the components in Section 2 of this MSDS is on the SARA 313 list.

* SARA 302 EXTREMELY HAZARDOUS SUBSTANCES
No material listed in the components in Section 2 of this MSDS is on the SARA 302 list.
« TSCA (Toxic Substances Control Act)
This substance or all the ingredients of this product are on the Chemical Substances Inventory of the Toxic
Substances Control Act (TSCA Inventory). The presence on this list does not require any legal reporting.
+ WHMIS Classification
Class D - Division 2 - Sub Division A
Untested mixiure containing a very toxic material
Class D - Division 2 - Sub Division B
Untested mixture containing a toxic material
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations
(CPR) and the MSDS contains all the information required by the CPR.

+ Cancerogenity categories
« EPA (Environmental Protection Agency)
None of the ingredients is listed,

- IARC (International Agency for Research on Cancer)
142844-00-6 | refractory ceramic fibers (RCF)| 2B

- NTP (National Toxicology Program)
142844-00-6 | refractory ceramic fibers (RCF) [R

- TLV (Threshold Limit Value established by ACGIH)
None of the ingredients is listed.

- MAK (German Maximum Workplace Concentration)
None of the ingredients is listed.

- NIOSH-Ca (National Institute for Occupattonal Safety and Health)
None of the ingredients is listed.

* OSHA-Ca (Occupational Safety & Health Administration)
None of the ingredients is listed.

- Classification according to EU-guidelines

- Hazard symbols:
(,«w\ Toxic

- Hazard-determining components of labeling:
refiactory ceramic fibers (RCF)

- Risk phrases:
May cause cancer.

{Contd. on page 6)
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Irritating to eyes and respiratory system.
- Safety phrases:
Do not breathe dust.
Avoid contact with eyes.
After contact with skin, wash immediately with plenty of soap and water
Wear suitable protective clothing and gloves.

- Special labeling of certain preparations:

PRODUCT MAY CONTAIN REFRACTORY CERAMIC FIBERS (RCF) OR INCLUDE A WRAP OR MAT
WHICH CONTAINS RCF:

Prolonged or repeated inhalation of RCF dust may cause cancer.

Exposure of the product to high temperature may convert fibers to crystalline silica, an IARC and NTP listed
carcinogen which can cause silicosis or cancer.
Use with adequate ventilation, wear safety glasses and dust-type respirator if dust is present.
In case of inhalation, remove victim to fresh air.
In case of eye contact, flush with water for 15 minutes.
- National regulations:

+ The following ingredients are known in the state of California to be a cancer risk (Proposition 65):
All ingredients are listed.

16 Other information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

- Contact: Patricia A. Kott 412-375-6712
« Creation date: 08/14/2000
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1 Hdentification of substance

« Product details
« Trade name: INSWOOL-HP BLANKET 6#

- Manufacturer/Supplier:
ANH Refractories Company
400 Fairway Drive
Moon Township, PA 15108

General Phone: (412)375-6600

» Information department: MSDS Technical Information: (412)375-6837
* Emergency information: CHEMTREC 24 HOUR EMERGENCY PHONE NUMBER: 1-800-424-9300.

2 Composition/Data on components

- Chemical characterization:
- CAS No. Description
142844-00-6 refractory ceramic fibers (RCF)
- Chemical characterization
- Description: Mixture of the substances listed below with nonhazardous additions.

+ Components:
142844-00-6|refractory ceramic fibers (RCF) | 60-100%
- Additional information:
*This product contains Refractory Ceramic Fibers (RCF) or an RCF wrap or mat. IARC has classified RCFs as
a possible human carcinogen, Group 2B. This classification was based on sufficient evidence of carcinogenicity
in animals and no available data in humans. NTP classified respirable RCFs as reasonably anticipated
carcinogens. Recent industry ongoing epidenmiology studies show the general health of workers in the RCF
industry was similar to that of workers in other dusty work environments. There have been no reports of
mesothelioma, and the lung cancer rate appears similar (o background rates, but the number of workers with a
long latency period are too few for definitive conclusions. There was a small number of employees with an
increased risk of developing pleural plaques (shadows along the inside of the chest wall). These plaques,
however, are not known to cause symptoms or disabilily. ANH recommends that safe handling methods are
Jollowed, including air monitoring in areas wherever the potential exists for airborne fibers, minimizing airborne
exposures through use of NIOSH approved respirators, and wearing protective clothing, gloves and eye
protection.
For the wording of the listed risk phrases refer to section 16.

3 Hazards identification

» Hazard description:
Toxic .
- Medical conditions aggravated by exposure to the product: Asthma, chronic lung disease, and skin irritation.
- Carcinogenicity Information:
Refractory ceramic fibers are listed by IARC as Group 2B "Possibly Carcinogenic to Humans."
- Information pertaining to particular dangers for man and environment:
The product has to be labelled due to the calculation procedure of the "General Classification guideline for
preparations of the EU" in the latest valid version.

(Contd. on page 2)
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May cause cancer.
Irritating to eyes and respiratory system,
+ NFPA ratings (scale 0-4)

@ Health = 1
00 Fire=0

Reactivity = 0
- HMIS Classification

HEALTH [l Health: *1
FIRE [o]| Flammability: 0

REACTIVITYEI Reactivity: 0

4 First aid measures

- After inhalation: Move 1o fresh air; consult doctor if needed,

- After skin contact: Immediately wash with water and soap and rinse thoroughly.

- After eye contact: Flush eyes with water for 15 minutes. If irritation persists, consult a doctor.

- After swallowing:
This product is intended for industrial applications; in the unlikely event that this product is swallowed, consult a
physician if any adverse medical conditions occur.

5 Fire fighting mcasures

- Suitable extinguishing agents: Use fire ﬁghting measures that suit the environment.
- Protective equipment: No special measures required.

6 Accidental release measures

« Person-related safety precautions: Not required.
- Measures for environmental protection: No special measures required.
- Measures for cleaning/collecting:

Dispose contaminated material as waste according to item 13.

Ensure adequate ventilation.

7 Handling and storage

- Handling:
- Information for safe handling: Prevent formation of dust.
- Information about protection against explosions and fires: No special measures required.

- Storage:
- Requirements to be met by storerooms and containers: No special requirements.
- Information about storage in one common storage facility: Not required.

{Contd. on page 3)
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* Further information about storage conditions: Store product inside, out of extreme weather conditions.

(Contd. from page 2)

- Components with limit values that require monitoring at the workplace: :
The product does not contain any relevant quantities of materials with critical values that have to be monitored at

the workplace.

- Personal protective equipment:

- General protective and hygienic measures:
Keep away from foodstuffs, beverages and feed.
Wash hands before breaks and at the end of work.

8 Exposure controls and personal protection

- Store protective clothing separately.

Avoid contact with the eyes.

Avoid contact with the eyes and skin.

: Breathing equipment:

NIOSH approved respirators should be used if dust is present. A respiratory protection program
should be implemented if exposures exceed OSHA PELs,

: Protection of hands:

Protective gloves recommended

The glove material has to be impermeable and resistant to the product/ the substance/ the preparation.
Due to missing tests no recommendation to the glove material can be given for the product/ the preparation/ the

chemical mixture.

Selection of the glove material on consideration of the penetration times, rates of diffusion and the degradation

- Material of gloves

The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer. As the product is a preparation of several substances, the resistance
of the glove material can not be calculated in advance and has therefore to be checked prior to the application.

* Penetration time of glove material

The exact break trough time has to be found out by the manufacturer of the protective gloves and has to be

observed.

-

- Epe protection: Safety glasses with side shields recommended

9 Phiysical and cliemical properties

- General Information
Form: Fibers
Color: White
Odor: Odorless

(Contd. on page 4)
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- Change in condition
Melting point/Melting range: 1760°C (3200°F)
Boiling point/Boiling range: Undetermined.
- Flash point: Not applicable.
- Auto igniting: Product is not selfigniting.
- Danger of explosion: Product does not present an explosion hazard.
- Density at 20°C (68°F): 2.73 glem?®
- Solubility in / Miscibility with
Water: Insoluble.

10 Stability and reactivity '

« Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
- Dangerous reactions No dangerous reactions known.
- Dangerous products of decomposition: No dangerous decomposition products known.

11 Toxicological information

- Acute toxicity:

* Primary acute effects:

- Skin contact: No irritant effect.

- Eye contact: Irritating effect.

- Sensitization: No sensitizing effects known.

- Additional toxicological information:
The product shows the following dangers according to internally approved calculation methods for preparations:
Irritant :
Carcinogenic.

12 Ecological informuation

» General notes: At present there are no ecotoxicological assessments.

13 Disposal considerations

- Recommendation for Disposal of Product:
As sold, this product is not RCRA hazardous. Final used condition must be evaluated prior to disposal. Dispose
of waste product in accordance with Federal, State and Local regulations.

- Recommendation for Disposal of Uncleaned Packaging: Reuse, recycle or treat as industrial waste.

Usa—
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- Transport/Additional information: Not dangerous according to available information.

*SARA 313 TOXIC CHEMICALS
No material listed in the components in Section 2 of this MSDS is on the SARA 313 list.

* SARA 302 EXTREMELY HAZARDOUS SUBSTANCES
No material listed in the components in Section 2 of this MSDS is on the SARA 302 list.
- ISCA (Toxic Substances Control Act)
This substance or all the ingredients of this product are on the Chemical Substances Inventory of the Toxic
Substances Control Act (TSCA Inventory). The presence on this list does not require any legal reporting.
- WHMIS Classification
Class D - Division 2 - Sub Division A
Untested mixture containing a very toxic material
Class D - Division 2 - Sub Division B
Untested mixture containing a toxic material
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations
(CPR) and the MSDS contains all the information required by the CPR.

- Cancerogenity categories
- EPA (Environmental Protection Agency)
None of the ingredients is listed,

- JARC (International Agency for Research on Cancer)
142844-00-6 | refractory ceramic fibers (RCF) |2B

* NTP (National Toxicology Program)
142844-00-6|refractory ceramic fibers (RCF) [R

- TLV (Threshold Limit Value established by ACGIH)
None of the ingredients is listed

* MAK (German Maximum Workplace Concentration)
None of the ingredients is listed.

- NIOSH-Ca (National Institute for Occupational Safety and Health)
None of the ingredients is listed.

* OSHA-Ca (Occupational Safety & Health Administration)
None of the ingredients is listed.

* Classification according to EU-guidelines

- Hazard symbols:
Toxic

* Hazard-determining components of labeling:
refractory ceramic fibers (RCF)

- Risk phrases:
May cause cancer.
(Comd. on page 6)
USA




A.P. Green, Harbison-Walker and NARCO

MATERIAL SAFETY DATA SHEET

Page 6/6
Printing date 05/12/2004 Reviewed on 05/12/2004

Trade name: INSWOOL-HP BLANKET 6#

(Contd. from page 5)
Irritating to eyes and respiratory system.

- Safety phrases:
Do not breathe dust.
Avoid contact with eyes.
Afier contact with skin, wash immediately with plenty of soap and water
Wear suitable protective clothing and gloves.

- Special labeling of certain preparations:

PRODUCT MAY CONTAIN REFRACTORY CERAMIC FIBERS (RCF) OR INCLUDE A WRAP OR MAT
WHICH CONTAINS RCF:
Prolonged or repeated inhalation of RCF dust may cause cancer.
Exposure of the product to high temperature may convert fibers to crystalline silica, an IARC and NTP listed
carcinogen which can cause silicosis or cancer.
Use with adequate ventilation, wear safety glasses and dust-type respirator if dust is present.
In case of inhalation, remove victim to fresh air.
In case of eye contact, flush with water for 15 minutes.
- National regulations:

- The following ingredients are known in the state of California to be a cancer risk (Proposition 65):
All ingredients are listed.

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

- Contact: Patricia A. Kott 412-375-6712
- Creation date: 12/05/2000
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2 MicroLogix™ Analeg Input/Output Module

For More Information

For

Refer to this Document

Pub. No.

Information on installing, wiring, and
operating a MicroLogix 1200
Programmable Controlier

MicroLogix 1200 Programmable
Controllers User Manual

1762-UMO001A-US-P

Installation guide for the MicroLogix
1200 Programmable Controller.

MicroLogix 1200 Programmable
Controllers Installation
Instructions

1762-INOOBA-ML-P

Installation guide for the MicroLogix
1200 Memory Module and Real Time
clock.

MicroLogix 1200 Memory
Module and/or Real Time Clack
Installation Instructions

1762-IN001A-US-P

Installation guide for the 1762-1A8
Discrete Input Module

1762-1A8 120V ac Input Module
Installation Instructions

1762-IN002A-US-P

Installation guide for the 1762-0W8
Discrete Output Module

1762-0W8 Relay Output
Module Installation Instructions

1762-INCO3A-US-P

Installation guide for the 1762-108
Discrete Input Module

1762-108 DC Input Module
Installation Instructions

1762-INO04A-US-P

More information on proper wiring and
grounding techniques.

Industrial Automation Wiring
and Grounding Guidelines

1770-4.1

If you would like a manual, you can:

* download a free electronic version from the internet:
www.ab.com/micrologix or www.theautomationbookstore.com

* purchase a printed manual by:

~ contacting your local distributor or Rockwell Automation representative
~ visiting www.theautomationbookstore.com and placing your order

— calling 1.800.963.9548 (USA/Canada)
or 001.330.725.1574 (Outside USA/Canada)

Publication 1762-INC0SA-US-P



MicroLogix™ Analog Input/Output Module 3

Description
10 9
1a \
) Item |Description
, = 1a |upper panel mounting tab
—3 1b  |lower panel mounting tab
: 2 |power diagnostic LED
3 module door with terminal
identification label
5
6 P bus connector
with male pins
1b N
4 5 bus connector cover
2
’/ 6  |flat ribbon cable with bus
o\ connector {female)
7 terminal block
1 8 DIN rail latch
T
ﬂ . 9 pull loop
1 10 |input type selector switch
6 0 a
2
8 00 1b

Publication 1762-INO05SA-US-P



4  MicroLogix™ Analog Input/Output Module

Installation

1762 I/O is suitable for use in an industrial environment when installed in
accordance with these instructions. Specifically, this equipment is intended for

use in clean, dry environments (Pollution degree 2(1)) and to circuits not
exceeding Over Voltage Category 1® (IEC 60664-1).3)

Prevent Electrostatic Discharge

Electrostatic discharge can damage integrated circuits or
ATTENTION . . -
semiconductors if you touch bus connector pins. Follow these

guidelines when you handle the module:

* Touch a grounded object to discharge static potential.
» Wear an approved wrist-strap grounding device.

* Do not touch the bus connector or connector pins.

* Do not touch circuit components inside the module.

» Ifavailable, use a static-safe work station.

» When not in use, keep the module in its static-shield box.

Remove Power

INeia i ] Remove power beforq removing or insta}]ing this modl.lle.
en you remove or install a module with power applied, an

electrical arc may occur. An electrical arc can cause personal
injury or property damage by:

« sending an erroneous signal to your system’s field devices,
causing unintended machine motion

* causing an explosion in a hazardous environment
* causing permanent damage to the module’s circuitry

Electrical arcing causes excessive wear to contacts on both the
module and its mating connector. Worn contacts may create
electrical resistance.

(1) Pollution Degree 2 is an environment where, normally, only non-conductive pollution occurs except that
occasionally a temporary conductivity caused by condensation shall be expected.

(2) Over Voltage Category Il is the load level section of the electrical distribution system. At this level transient
voltages are controlle