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Appendix B
3.13.0

Pump Specification Data
22RG2/22RG-13/22RG-16 & 22NGS
Replacement in Kind
Cast Iron to Carbon Steel
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SECTION I

INSTALLATION INSTRUCTIONS

FOUNDATIONS

Prior to installation of the pump, prepare a foundation, preferably of concrete, and of emple
proportions to form a permanent, rigid support for the pumping unit. Bumbed foundation bolts in
the foundation structure at time of construction, these bolts Yo be located from a drawing or
template of the pump base.

The pumping unit, when installed on the foundation, should be properly leveled by using steel
wedges or shims placed at each foundation bolt and in between as necessary to evenly support the -
weight. The nuts on the foundation bolts should then be evenly tightened, so as not to cause eny
bending strain in the base plate, Carefully check alignment after tightening each nut to see that
the base is not being distorted. Allow spproximately %" space between bottom of base plate and
top of conorete for grouting. The actusl grouting should not be done until after the piping is
installed and connscted to the pump, followed by a check of alignment of pump and driver.

ATLIGNMENT

Correct alignment is essential to successful operation.

The alignment may be disturbed either in transit, due to improper handling, or by improper
leveling on the foundation. 411 base plates are slightly elastic; therefore 1t 1s nscessary to
re-ostablish trus alignment on the foundation. Fhenever the pump or driver, or both, is heated
in operation (steam turbine and/or pumps handling hot 1iquids), the alignment may change; there-
fore final alignment should be made afier the unit has been in operation long enough to have
reached full operating temperature.

The driver and driver base of vertical pumps have aligrment facilitated by means of a rabbet
fit, machined to close tolerance, thereby lessening the possibilities of misalignment., However,
the aligmment should be checked by the method described under "Method of Aligrment" to assure
proper alignment.

METHOD OF ALIGNMENT

{A) Standard Flexible Couplings:

Tools requiradi gtraight edge, finished steel wedge, and thickness gauges. (A combina-
tion taper and thickness gauge, Sterrett $#245 or equal, is ideal.)

STRAIGHT EDGE _l,
NSE———

Al
il

STEEL WEDGE.

]

U‘—J
Fig. 1 Fig., & Fig. 3 Fig. 4 - Fig. § Fig. 6

(1) To test for cogcentricity: Placse a straight edge squarsly across the coupling hubds
at 4 points 90° apart. If no gap shows under the .straight edge, the hubs are ocon-
centric. (Fig. 1.) :

(2) To test for parallelism: Insert a finished .steel wedge between the faces of the
coupling at same 4 points 900 apart., If the wedge enters the same diatance, the
faces are parallel. (Fig. 2.)

(3) To sllow for heat rise in the pump or drivers Yine up the coupling hubs so pre-
determined allowance can be measured with straight edge and thickness gauges at top
and bottom of the coupling (Fig. 3), the sides of the coupling being perfectly true.
The finished)steel wedge inserted ssme distance as befores indicates true parellel -
1sm, Fig. 2. '

{4) A case of misaligrment is 111ustrated by Figs. 4, 5 and 6. In Fig., 4 the straight

Ceneral geries LO91l , Page 1



cowl-type glands. They may be water jacketed, having an inlet and outlet connection to water
jacket and lantern ring. : :

The lsntern ring is drilled to facilitate eésy removal from the stufringboi. Engage a stiff
wire, with hook on the end, in each of the two holes in the face of the lantern ring and pull ring
out of the stuffingbox. . ]

To properly pack the stuffingbox, the packing rings should be cut slightly short, to prevent
butting of ends and buckling. In case of high pressures, the packing rings should be die formed.
Each ring is inserted separately and pushed into the stuffingbox with the gland. Joints of suc-
cessive rings should be staggered at least 90° apart. Insert a sufficient amount of packing to
properly locate the lantern ring (if used) with respect to seal supply lines, then add additional
packing to properly £411 the stuffingbox so gland can be loosely drawn up. Do not cinch gland up
tights this may cause the packing to burn and damage the shaft sleeve. -

It stuffingboxes are supplied with mechanical seals, instrucilons pertaining thereto will be
included with this booklet.

LUBRICATION

(4) Horizontal Pumps: Pumps equipped with ball radial and ball thrust bearings have oil ring,
Tlinger spool, or bath Jubrication systems. The bearing housings are fitted with ad just~
able constant level oilers, Adjust the constant level oiler to maintain the oil level in
accordance with instructions attached to bearing housing. Use a high grade turbine type
lubricating oil having a viscosity of approximately 150 SSU at 100CF,

Under normal operating conditions oil should only have to be added at long intervals, but
it is recommended that a complete change of il be made every 6 months., Inspection to
determine if oil is being carried to the bearings should be daily routlne.

(B) Vertical Pumps: The jubrication of vertical pumps may be oil, greése, vater or pumpage,
depending on type end service of the pump., Specific instructions will be given on the
Unlt Data Sheet. . )

(c) Couplings: Flexible couplings generally require some form of lubrication. The lubrication
depends entirely upon the type of coupling used, and the coupling manufacturer's specifi-
cations should be followed. : .

FREEZING
Care should be taken to prevent the pump from freezing in cold weather when not in operation.
It may be necessary to remove drain plugs and leave pump volute and water jackets drained during
this period.of shut-down. :
SECTION II

STARTING AND COPERATION

STARTING FOR THE FIRST TIME

It is good practice before starting the first time to have made a thorough inspection of all
piping. Inspect stralners, if installed, making sure strainer baskets are in place, check over
installation of auxiliary piping, try out bearing cooling water and gland sealing liquid. Fill
all bearing oll reservoirs and constant level ollers to recommended level. Remove refuse, dirt,
and loose tools not required for operation, from the pump and its immediate vicinity.

ROTATION

Check the direction of rotation of driver preferably with the coupling
disconnected, The direction of rotation is relative to the impeller vane
curvature and is indlcated by direction arrow on pump casing as shown by
Fig. 8.

FRIMING

The pump should not be started unless it is fully primed, for in addition
to the impossibility of a pump performing properly when operated dry or part-
ially filled, there is a great danger of serious damage to all parts due to
gelzure.

General Series hoélh, Page B



SECTICON IV

MAINCENANCE INSTRUCTIONS

TYPE BS DOVHLE SUCTION SPLIT CASE PUNPS.

T+ is recommendsd that the pump be dismantlad in a shop with proper facilities for doing the

worke

PROCEDURE FOR DISMANTLING:

1. .

2,

3.

L.

Remove auxiliary piping;-etc.
Bemove dowel pins and casing stud nuts. _Release tension-on stuffingbdx glaéd.

Insert Jjack screws in tappsd holes in flange of top case and tighten equally to
preak joint between top and bottcm halves of casing. Remove jack sorews, .Top hall
case may now be removed and rotating element inspscted, CAUTION: Be sure case is
fraa before lifing. ' '

If it is desired to diamantle the bearing housings withoud removal~6f'the top half
case, disconnect the coupling and remnove driver, Thenfallow instructions 2, 5, 6
7, & 8 in the section titled wRemovsl of Rotating Elemant." '

If the pump is furnished wih a Spacer Type Coupling, the bearings and mechanical
seals (when used) may be removed without disturbing the driver,

i

AEMOVAL OF ROTATING TLEMEIT:

1o
2.

3.

Disconnect the flexibls coupling.
Dr#n oil from bearings.
Remova cap screws and dpwel ping holding the bearing housings ‘o dottom half of
casing. Use a suitable rope sling for 1ifting the rotating elemant, which is now
fres o be ramoved from the cango Apply a slight strain to,sling and use a bar
undexr the shaft to free the case wearing rings, so no part of the element binds and
ghaft is not distorted. ’ : ‘ :

ift the complete rotating element free of the casing.

Remove pump half of,cauplihg, using suitable'puller.

cap.sbrews holding bearing covers to bearing housings. Searing Housings may
, removed, HNOTE: Care should be taken not to damage oil ring if used.

set sersw in deflector dls¢; remove locknut'and wagner and pull bearings with
a sultable puller. Remove oil ring and oil ring sleeve if used, vearing covers and
deflector discs.

Remove packing ilands and packing or mechanical geals 1f used, lantern rings, used-
with packing, and packing rings.

The shafi sleeves are right and left~hind threaded respechively and are lockad
against reverse rotation by hollow sebt screws. hemove set screws and use & spanner
wrench to unscrew shaft sleeves, : '

HS Maintenance Instrudions - .~ Series 50320, Pago 1 of



" 'REMOVAL OF IMPELLER : .

The impeller is positioned on the shaft by shaft sleeves, and keyed %o ghaft by a straight ke;
.- An sccurate measurement should be taken to locate impeller, before the impeller is moved.
" Apply penetrating 0il liverally to shaft at impeller hub, then proceed with one of the
following methods for removal of impellers: ‘

Method 1 ~ Press off in a suitable press.

Method 2 = Stand shaft on end and bump on & block of wood. A

Yethod 3 - Apply heat. Use an acetylene torch. Start heating at the ria of the impellsr
‘applying heat to both sides alternately. Heat the hub last and keep shaft
as cool as possible., Tapplnz the impellers ligntly will indicate when they
are loose. Remove frem shaft and allow %o cool slovwly. :

REMOVAL OF LMPELLER WEARING RINGS: #

New impellar wearing rings can be installed without remcving impeller. from shaft by either
of the following methodss

To remeve wearing rings (not havdened): ‘
Method 1 ~ Turn the old ring off in a lathe and remove radial dowsl sScrews,
Yethod 2 - Drill out radial dowel screws and pull off; heat if necsssary,

70 pemove wearing rings (hardensd)t ~
Mothod 1 ~ Drill out radial dowsl erews and strike ring a sharp blow at any dowel
hola to split the ringe = = :

Mothod 2 ~ Grind ring on emery wheel until almost cut through; finish cutting by
nand. CAUTION: Care should be exercised nobt to damage impeller,

ASSEMBLY ¢ : ’
. Prepare for assembly by thoroughly cleauning and inspecting all parts. The shafi should be

pdished and any buxs removed at locﬁtions oi" impellers, bearings, and shaft sleeves, Hever
USE old gaskelss Use new gaskels of same -uality and thickness of those originally usedy

ROTATING ELEMENT ASSEMBLY:

1, Fit new wearing rings to impeller eye and use acrew dowels Yo hold in place.

5, Press imgeller o shaft (if removed) . ,

3. Aszemble shaft slecve gaskets and shaft sleeves on shaft, locate iupeller in proper
place, tighten shaft sleeves with spanner wrench and lock in place with hollow sed
BCTewd,

i, Placs case wearing rings, packing rings, and lantern rings on the shaft.

5, Assembly of bsarings;

a. Place deflector dises, bearing cover, bearing cover gackets, oil ring mounting

sleaves, and oil rings on shaft,

HSB Maintenance Insbtruchions Serles 50320
Page 2 of 3



#

Lot e

6.

b, Assemble bearings on shaft and lock in plaée with lockwashers and locknuts,

c, Assemble bearing ﬁousings on shaft and bolt‘bearing covers to'bearinge°
MOTE: Taks care not to damage oll ring during assembly. :

Assemble pump half of coupling onshaft. (Heat coupling in hot oil batﬁ.)

" PUNP ASSEMBLY:

"l

2.

3.
L.

5.
6.

T

8.

Assermble complete rotating elsment in bottom half of casing, locating casing,
wearing rings, packing rings, and lantern rings in their proper place.

‘Asseamble bearing housings to vottom half of casing, locating by the dowel‘fins, and

bols in place with cap screws. Locate deflector dises and fasten in place with

- holicw set screws.

'Check to see that impeller is centrally lccated in pump ‘case,

Place new casing gasket on bottom balf of case and assembls with top half of caszing.
Insert dowel pims and tighten all bolis equally to insure against distorting the
casea : _
Turn rotating element by hand to check free rotation,

Assembie,auxiliary piping, repack stuflfingboxss, and rill hearing reservoirs.,

Check alignment of pump and driver and connect coupling., (Refer Genecai'instrucg
tionsg,) , ‘ '

Same precautions should be observed in starting upvaa in starting a new installatior

SPARE PARTS:

It is recommended that spare parts be purchased a&s an insurance agaist éodly délays. The
service in which the particular pump is used will determine the number of spare parts that
may be required. The minimum spare parts recoumended are: ‘

Set of Shaft Sleeves (Parts 71 A & B)
Set of Case Wearing Rings (Parts 76)
Set of Packing Rings (Part 85)

Set of Impeller Wearing Rings (Part 7h).
Set of Pearings (Parts 100 & 101)-

Set, of Bearing Locksashers (Part 104)

P bt b e e

If several duplisate units are installed, or if service is eritical, it is recommended that
in additicn to the above, one complete rotating assembly be carried in stock, '

When ordering spare parts, give SERIAL NIMRER AND TYPE of pump which is svamped on nameplate
algo PART NUMBER AND PARTS LIST DRAW.NG wUM3ER, - :

ES Maintenance Instruections = . Seriss 50320
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1
~PUHP CONNECTIONS FU, . <D A8 FOLLOWE: DISCHARGE Rt Nvisions . :
A3 GLAND 108 L . DLICAIPYIOH — BATL NPAOYED
2.98 - 3UEH ANGT R.F. GUCTION N o BN : E
1,58 - JEE¥ ANBI R.F, DISCHARGE HEIE . _
-ty l/l_
~AUXILIARY PUMP CONNECTIONS FURNISHED A3 FOLLOWS1 ! n
sse PIPED BY IDP CO.
vs PIPED BY PURCHASER (PLUGGED FOR BHIPMENT) SUCTION et U
» PLUGGED _ _ }
£ BE LAY u ’
sse BD F,25NPT  BRO HI0-VENT/BREATHER CAP Gt
» BE 8.SENPT  BEARING HOUSING DRAIN umm&.,m__._.mb_m
« BN 9,5INPT  BRO HE8 OIL FILL W/0IL RING INSP. PORY
D B.SONPT  MECH, SEAL GLAND-~DRAIN - MUST REMAIN OPEN -ALL DIMENSIONE IN INCHES.
DURTNA OPERATION TOLERANCE % .12 UNLEBS OTHERWISE SPECIFIED, '
ve £ §,5ONPT  BEARING BRACKET DAAIN ~THIS DRA¥ING I8 NOT TO 8CALE - WORK FAOH OIHENABION®,
ses F 8,5ONPT  MECH, SEAL-FLUSH INLEY ~READ INSTRUCTION BOOK BEFORE LIFTING, INSTALLING,
» 0L #.7SNPT  CASING DRAIN ALYONING, ANO BTARTING (OR ROTATING) EQUIPHENT.
« Rl #,7SNPT  CABING VENT ~ALL FLANGE CONNECTIONS ARE 38B# ANGI R.F.
see BRI B.58 FLO., DISCHARGE-SEAL PIPING CONN, Fyx Fy Fq Fp MAXIMUM ALLOWABLE NOZILE LOADING
8 8.25NPT  NON-FUNCTIONAL sucT 200 130 160 290
o U B.50MPT  NON-FUNCTIONAL
o Ul L1.53NPT  NON-FUNCTIONAL = | otsch | 160 | 200 130 290
es V  O.50NPT  HECH, SEAL GLAND-VENT OR QUENCH
FORCES %
My | My Mg Mg
suer | 340 240 170 460
i oiscn | 340 260 170 440
MOMENTS  f1-bs

)

N

22 o] fee
21.04 i }~7.75
1.88 boae ' i ) , .
* &l:l::J..-«4n._
8.2 : e
| q.ﬂu 2.50 .
! ] 75
8.62 118 _h HOLES
sven e nilen R BN N o w2
BORET .15 DA,
4,38 MIN, BETWEEN —
s TARER DOWEL BN b
BY CUSTOMER 1.04 =
I wi— 6,00

_PLAN _VIEW OF PUMP FEET

ROTATIONt CCW-HI
SERVICE!

SYSTEM *3 ro>o_zm

MECH, SEALI JOHN CRANE

ARRANGEMENT!

TYPE: TSCS

SINGLE
COUPLINGt METASTREAM

SI1ZEr o011

COUPLING GUARD: IDP STANDARD

TYPE: ALUMINUM

DRIVERBY CUSTOMER

HPI S

SEAL PIPING PER APY PLAN 11
RECIRCULATION FROH PUMP DISCHARGE TO SEAL GLAND
REFER TO 1,R, D¥@, NO. 62543445

CUSTOMER_INF ORMATION

CUSTOMER' TEXACO
CUST, {TEM: 22R-G13

Por Hudb

4 489-715278

WEIGHTS
PUMP
3201bs

DRIVER
NZA
BASEPLATE
N/A

TOTAL
320lbs

N/A

NJA

DMOEA NR

D U Ingersall-Dresssr Pump Gompany

CHIIRECRED M2 BIVISION
PHILLIPIMAG N.L 04843

¥i
29DE%2

GENERAL ARRANGEMENT
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COPYRIGHT (©) 1992 DARNG 1 SUIEeY 7o UiS. TXPaxT Sonin ’ m.ﬁ_mmZ}z [ _z<.
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e : L T
92529 354e EP 20-000 -2 (ar) ‘
S5 A0 STIE BATE TR GRD. WoO. 1. . (EK CUST. ITEM  |LCIST Wo. PAGE  [RETSSUE bn(E ™
L50X2X8AWS 028892 489~75278 04 22R-G13 92A~153 1
SOLD 10 QUARTITY SERTAL Wo. |P5f M40 b [OATE SHIPPED WASTER LIST .
TEXACO 1 1092042 3
SHIPPED 7O . ROTATTON-T.1. DATE HTCROFICHE ASSENELY Jo& KO-
ANACORTES, WASHINGTOM cew
KATERTAL TaL. EXCEPTIONS PRIMARY SEAL PIPING PLAN WO. DATE B/7R 10 URANCH DYNAWIT BAL. J0B WO.
DR1 11_
NONE  11~00 (8PECIAL)
mm@mﬂ..nqwz " . - SECONOARY SEAL PIPING PLAN WO. EST. Na. P (1L —
s TOADING SEE REKARKS
CURVE ¥0. BT % |HoRE SPECIAL REQUIRENENTS
150X8A—1—3 COOLING WATER PIPING PUAN NO. mw.w.mmw TR
SPEED (rpm) NP DESTGH/FAY BRIVER W.P. ¥ |one HO. COCK ONTT TOTAC
3540 8.3 /13.4 5 TUGE GIL FIPTHG PLAN WO, THST. BOOK QUANTITY REQ'D
DESTGR (psTg) SUCT. FLG. RATING 3 SECTTONAL DG TEST
650 e, f e, | _x: [ e Mumnmm - OHTT ~YOTAL
RYDRG (psigy BTSCH. FLG. RATING SOUF GEN. ARRANGEWERT DVG-
975 w.pT.? E?? jx: _ _;n
DISCH (psigy TAPS bz%m Dma TESY OR SPECIALS YES | NO VITHESS
101.8 Jesm Eéza Soxzzw AP1_ 7T th REQUIRED X
FLOW @ PT (gpas BEARTNGS BALL / BARLL l,_%_. jwmm REKARKS HYDRO TEST X
40 COUPLTHG WAKE, TYPE
TOTAL TERD CFES . 6310 THRUST 731% DB HETASTREAM TSCS HYDROG TEST CERTIFICATE X
X
257 m.._ j [ mmmﬁ ] Uzo._m Dzoz-%ﬁmn PERFORMAMCE TEST
SUCTTON (psig) ST0 SPL REHAR CERT, TEST CURVE . X
1.8 TEWP. DETECTORS x |seacen | lismrven ewn rloar CERT. TEST DATA X
: TOUPLTHG GUARD :
BESTGN EFE (%) [ SEE | HOTWELL/LIFT TEST X
28 l.fmm _.m._zc REMARKS T.._zo:m Bma D_:_smc CURFACE INSPECTION X
PUNP TEHP ("F) CONSTANT LEVEC OTLER 1 SEE X
80 x | M ﬂzo:.%.;x j%._‘ REMARKS - |DISMANTLE INSPECTION |
X_LYES XQ BRIVER  [FURNTSIED — [ROUTED 3
SPGR @ Y BEARTNG TUGE o TYPE By av CALIPERED CASE THICKNESS
-30, x st D%r [ renanks ] HOTOR o DYNAKIC BALNCED INPELLERS x
vsc a ey ] n ] CUST. ST.  IbYNAMIC DALANCED ROTOR X
o PUNP AUX OTHER
50 _8sU TURBIHE HAYERIAL COMPLIANCE X
CONSTSTENCY FORCED FEED YQ
Ij_xs BOTH DSZQ ENGINE HILL TESY CERTIFICAVE X
VP T FY (pSTE} ‘ Dsam D ppye ; NOH_DESTRUCTIVE YESY X
Stwp YES No i Q. C. PACKAGE X
PR QUANTITY OF DRIVER OIL xmu.qc nmﬁwmxm» - SPECIAL PAINY X
gpm s v SPECI cK X
SUGTTON UTFT (T%) | STUFFTNG 50% ARRANGERENT ECIAL A =
PACKING DRTVER SPEED (rpmy MIK, FLOM ORIFICE Qvyes o
GLAND Dﬁc sza TO BE [NCLUOED [N DESIGH FLOM Oves Wyo
RPSHRUTEY [NPSHACTTE) : : BR. PLATES
HAK BRTVER €NCL. ELECT, COND. TYPE NER. PLA
4 rroop |MAKE JOHN CRANE . HOLE SIZE HIN. FLOW GPH
F.UB.S ATTACRED MOREL 8RB 1 DRIVER SERTAL WO, TO:  HEAYER O sucrioy O
: COOE XF{51)10(¢15)1 PRINT WO USE PAGE -1 FOR REMARKS
rl_. SEAL CHAMBER SKEYC!7/BAGAXL

|
NO REMARKS [
|
|
|
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CLASS AND SIZe
150x2x8AWS

DATE
028E92

—fw‘ oRD. NO.
489-75278

ITEX
04

LIST NO.
92A~153

PAGE
1-1

REISSUE DATE

REKARKS FROM PG, |

1) IMPRLIER DIA.: SHROUD DIA. 7.81% X VANE DIA. 7.81%,

2) SEAL FLUYH PIPING 11-00 BEING SUPPLIED WITHOUT ORIFICE IN LINE,

3) COMPLETE PUMP IS BEING SUPPLIED TO THE CUSTOKER TO REPLACE WILSON SNYDER PUMP MODEL 1.5X2x8.5 ES
HEW CABING DESIGNED TO FIT CUSTOKERS EXYSTING SUCTION AND DISCHARGE PIPING AND PUKP FEET
TO MATCH CUSTOMERS EXISTING BEDPLATE. PUMP SHAFT LENGTH EAS BEEN SHORTENED AT COUPLING END,
OTHERWISE STANDARD 7TH ED. KECH. SERL, NEARING ROUSING AND COMPONENTS HAVE BEEN UTILIZED.




V., wdohe GRdlrol (%07 0 )

R

CLASS AND SIXE DATE IR ORDER NO i LIST NO PAGE REISSUE DATE S
150X2XBANWS . 17_0C 92| 489-75278 04 92A-153 | 2 25 |
RECOMMENDED | 5| -

SPARES z| % SERY)
s Ty S NAME OF PART PART NO. MATERIAL 39 3
11213 NO. |5 G i
1 "1 1 | CASTHG 150X2X8AXS1AXL 102-000
114 L RA 1211 | CASTHG RING 450DAKXL 20-K
FIENE: VIR LOCK SCREW - CASTNG RING 025D82X1 379
1784141 & 75%a. 25% _gTIDS 62A37464 314
766A/3] 8 750 UEY. NUTS a8A4K8 377
6 TORANE VK6 _TO. 195 FT. L1.BS,
71 2 | 75" puLf, PLUGS 60448495 9
8| 3 50" FLANGES - SEAL FLUSH CONNEGTION 80ABF1 ASTH-AL105
711 1 . 50" X 4,00" SCHED 160 PIPE - SEAL FLUSH CONN. | 22A7J004X00040HT 709
111 363 00 1 | GASKET | 875D363CX1 AISI 316L/FLEXICARB
1 R
12
264 "3l 1 | CASING END COVER B8A394AXG) 521-2
1011 88 " 1 | STUFFING.BOX BUSHING 178D8BAXGY 20
L1l 6" "1 1 | CASING RING 450D6KX 20-K
111182 81 | LOCK SCREW - CASING RING 025D82X1 379
178B'"71 4 | .50 X 3,5%0" STUDS - GLAND 62A3J256 314 |
766881 4 | , 50" HEX NUTS - GLAND 38A4K5 a77 ;
A4 TORQUE 26 TO 30 FT. LBS,
200 2 | _,50"X3, 00" JACK SCREMS 10242H100 319
21
22 ,
Uu L
24
o r

26

27

28

29

a0

n

32

33

4

as

36

37

38

39

40

41

42

“CONTINUED ON PAGE 43




CLASS AND SIZF

P -0Ga0- 2 ( Yeds)

DATE I-R ORDER NO . M ST NO. PAGE REISSUE DATE ST
150X2X8AwS 17.0C 92 | 489-75278 04 92A-153 3 _m m ||
xmnwﬁﬁmm:umo w M m m STl
crEm e M NAME OF PART PART NO. MATERIAL ‘F0 3
1 |2]3] NO. = ) RY

_ L3
113 201 | IMPELLER, 1L50X8A3BXL 813
1]1 |4A 311 | IMPELLER RING (FRONT) 387D4EX L 829%300
111 (4B 41 1 | IMPELLER. RING (BACK) : 387D4EX1 829X300
616 [259A |31 6 | #10-24X, 50" SET SCREW - RINGS 109A2T315 379
6
7 .
159 8| 1 | BEARING WOUSING 311B1595X%2 102-000
91 5 | .25" PIPl PLUGS J0A7S3 STEEL
0 5 | ,50" PIPE PLUGS 30A7S5 STEEL
M1 | 1,50 PIPE PLUG 30A7S9 STEEL
12| 1 | BREATHER, 62348529 STEEL
118C '3 4 | .50%1.25" CAP SCREWS - EXTENSION 119424251 318
14 TORQUE 13 TO 16 FT, LBS.
15
| |160A "¢/ 1 | END COVER - INBOARD 311B160EXGL 241
1 1112164 7] 3 | GASKET A11B216AX1 HYDROIL
118A '8 4 . 38X, 75% CAP SCREWS 35A2C109 175
19 TORQUE 6.T0 8 FT, LBS.
20
20212574 1 2 | ., 005" SHINS 91AL1-5-424-E-444 669
A 20212578 [22| 2 | ,010" SHIMS 91A11-5-424-H~-444 669
y 1] 11257¢ 23] 1 | . 030" SHIMS 91A11-5-424-L-444 669
24
160B 25| 1 | END COVER - OUTBOARD 311B1GONXGL 241
) 1] 1 (2168 28] 1 | GASKET 311B216AX2 HYDROIL
1188 [27] 4 | . 38X1.50" CAP SCREWS 3542C115 178
28 TORQUE 6 TO 8 FT. LBS.
29
30| 1 | OILER/GUARD ¥3 TRICO
N[ 2 | . 25%1.50" HIPPLES 18A7W20 357
a2[ ) | 25" UNION BBATHAL BRASS/IRON
33 ASSEMBLE OILER ON BRG. H&G. PER 311B958%2
34 }
33 e
34
37 _ T
38
39 1
40 X u
41 .
49 - CONTINUED ON PAGE ¥#4 1




. AT S A
CLASS AND SIZE DATE 'R QROER NO. big ST NO, PAGE REISSUE DATE ST
150X2X8n..3 . [ 17 0C 92 489-75278 ud 924-153 4 < m -
RECOMMENDED |5 . B = ST
SPARES z| £ 2 U
TASS | parr (%] 2 NAME OF PART PART NO. MATERIAL 3 0. I3
112{3} NO. |5 Y : RE
1110 1y | SHART 2460% X 21,19 8A10X14 814
2
: .
2121204 |412 | BEARING |THRUST) 62321823
1111205 |3/ 1 | BEARING |PLAIN) 62348545
1111240 [¢]1 | LOCK NUT FOR BEARING 95200929
7 TORQUE 73 TO 77 FT. LBS
1)1 | 241B;81 1 | LOCKWASHER FOR BEARING 95201026
9
n “
1)1y Mt | .25"5Q, ) 1.88" IMPELLER KEY 11A9G84 20-CF
1112 p2jt | .25%SQ, ) L.75" COUPLING KEY 11A9Ca3 266 |
2|50 '3j2 | OIL THROVERS 311B50CX1 228-AC
2| 259C4| 6 | #10-24X. 40" SET SCREWS 109A2A315 318
2131 's|2 | OIL RINGS 82938671 ASTM-B505 GR. C93200
2| 157 j'¢| 2 | FLINGERS 311B1S7AX] 228-AC
1 1612598171 6 | #¥10-24X.J8" SET SCREWS 109A2A313 318
18
5 ”
11177 j20 1 | CAP SCREW - INMPELLER 050D177AX1 379
1 1]1] 243A|21) 1 | WASHER - IMPELLER 056D241AX1 379
1] 246 |22[ 1 | WASHER - IMPELLER 056D246KR L 379
23 A
24
1| 429 f2s] 1 | JOHN CRANE HECHANICAL SEAL BBIH SEAL DRG TO CONE MAT'L CODE XF(51)10(15)
26 (STUFF, BOX SKETGH-7/BA64X1) API CODE BSTFN
2714 | 50" PIPE PLUGS - SEAL v 304775 379
28 ‘ .
29
a0
3
32
3]
J4 .
35 w
38
37
38
39
40 .
41 .
2 CONTINUED ON PAGE ¥5




P DR GRO-R 010 _

CLASS AND SI2F DATE _..x QORDER NO 17 UsY NO. PAGE REISSUE DATE Y
150X2XBANS _ 17.0C 92 | 489-75278 04 924-153 5 < m [
RECOMMENDED |5 . t e % ST

SPARES z| % i U
CLASS v (T NAME OF PART PART NO. MATERIAL : 0 g
11213] NO. [= o _ : RE

1y | naMERLATE TALEXZE2A 669
“ 1 ROTATION. NAMEPLATE 8A16X158 669
131 1411 | COUPLING.GUARD 419C131CX1 ALUMINUN
5 GUARD . TO BE SECURED TO BRG. KSG. WITH THREE
6 CAP SGREWS AND IS _TO BE EXPANDED TO WITHIN
7 50" (F DRIVER_BEARING AND SECURED WITH THREE
8 SELF-TAPPING SCREWS
913 1 .25"¥. 500 SELF-TAPPING SCREWS 13242594 AISI-1016
003 | .38"X. 50" CAP SCREWS 35A2C107 175
"
7l 1| COUPLING 62580824
13
4| 1 | SEAL_PIPING (PLAN 11-00-SPL) PER 62565445
'3 CONSISITING OF THE FOLLOWING
1 6/ 3 _|_.50" SOCKET WELD FLANGE 2300# B8OA8BF1 ASTM-A105
2 7] 8 | 50" X 2,75 STUD 62433253 314
3 8] 16] ., 50" NUTY 38A4KS a77 , o
4 9] 2.1 ,50% GASKET 300% 76A)1DX3BR AISI-316L/FLEXITE SUPER
5 20/ 4 | ,50" 90 EG, ELBOW , K 216ABF4 ASTH-A105
6 2118 | .50 S5CH .80 PIPE _ 27473004 709

22

22

24

2y

26

27

28

29

30

N

32

33

kL]

35

Jé

37

38

39

40

4)
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20 L -G13

SYSTEM =3 LOADINVG PEE Yok

S/N 1093 -0 H 2 40 6PmM @ 357 FT. .90 SP GR,

INGERSOLL-RAND. " e i cumve no.
PUMPS 4 3500 1L 150XBA3B/C 150XBA-1~-3

BHP SHOWH FOR 8P, GR, = 1.0

DATE RING DIA, L EYR AREA L™ PURP SIXE & TYPR

12 0C 90 4.483 IN

CURVES BAED UPON L%, NG CLEAR, 700 5.8 IN® | 6650 4. 5X2XBA

STANDARD CLEARANCES .016 IN

CURVES ARE APPROXIMATE, PUMP IS GUARANTEED FOR ONE SET OF CONDITIONS. CAPACITY, WIAD AND BFFICHENCY
QUARANTERS ARE BASED ON BHOP TESY WHEN HARDLING CLEAR FRESH WATER AT A TR, OF NOT OVER W°F
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SEE NOTE 5. e
172 NPT (2X) Ee
~QIL/V"&"00/D" 124,
SEE END VIEW. 28
29
——5/8 D. HOLES (4X) ~"] E
?0° C.C. ON R :
5. 750 D.B.C 3a-
. . -] i 33
INSTL.
. B, 750 D.
= S . GLAND 0. D. FOR LD ONRDER NBR.,
1 . ( BeqQ -5 2N/~ 020D/ oY% ¢
S | A ~THBNA - O\ (O
5003 V4 4eq ~7532%-02/03
~.000 M ] Rea-1S B3R -0) [0 [03
& oo &l \dlolle daé d e S
3, 000 D. = A§~2375~054 LETE
+ @ @ V W x. 002 ouT- .
3,250 D BORE MTD, RO.ASS*Y NO. BERL. HIL
SEAL 0.D — - - 1:750 D. : i X709, RG.
2.375 D 14312 memijress +.wwm 125 D - axaty.
2 0%, . : 500 —f=c SHAFT 2.123 D. EQUIPMENT REFERENCE ! e
. . GNIY BYs ICUSTOMER |
. . . . SLEEVE INOERSOUL ~RAND CO. :
2. 082 . - .562 Bt "AP] 610 7TH ED. [+ 0 NO-
: X Mo 0 a1 TRTCR USER
A, 281 _ O coreressor D) oTHER [CBCRTTON
HODEL/SLIE, REG. ND»
T 8" A-~LINE/
ISERTAL MO, INSTACLE
13. SPACERS (ITEM H15) FRE FOR THE PLRPOSE OF PROPERLY LOCATING SEAL DATA
THE SEAL AFTER THE GLAND, SLEEVE, SHAET, AND BEARINGS HAVE SEA. DESCRIPTION T [MATERIAC
BEEN LDCKED 1IN PLACE. THESE ITEMS MUST BE DIS~ENGAGED FROM nQs2 1L X F&51
THE SLEEVE. MOVED QLERR OF ROTATING PARTS. AND LOCKED IN PLRCE. nwvm.gm.uxooum Pm._; L
14, THE GLAND MUST BE IN CONTRCT WITH THE HOUSING. DO NOT OVERSTRESS. ) SERVICE DAT
. AYOID MOVEMENT F THE SEAL IN RELATION TO THE SHAFT. SPOT ALID
15 _..u.Mnm THE SHAFT UNDER A MINIMUM OF TWO SET SCREWS EQUALLY SPACED. HYDROCARBON
SEAL PRESS, SUCT. PRESS,
300 PSIo_MAX.
TEHPERATURE BISCH. FRESS,
350 _F_Max,
SHAFT SPEED . O
3600 RPM_MAX. 0.6 - 0.9
REFERENCE DATA PR mTeE cH
DISMANTLING PDX92124 PIX 111892 G.
BROGVES H=5P=17453 BY JCI |-miF ferereace T&AT
THE FOLLOWING NOTES ARE IMPORTANT AND MUST BE OBSERVED FOR CORRECT SEAL, INSTALLATION AND OPERATION f#17/meax1 _BY I-R POX 7%
‘ : 1. venT o BrmRerent werore ameie. | OO ENGINEERED 0
Jo WOMOYE AL SWYE PDOC ON OtRYT A/UR SLISVE DEFORE JHITRLLATION OF TCAL. § VN MOFT IN SLEEVED TIROUOH STURFING 30X, SCEEVE MAT 9 LIOUDD TIGHT THROUCH MORE. i ?i;ﬂrﬁnz:jaw«tm%ﬁx}iﬁf% SEA. BI1ZE12, 376 1.
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’ YCERINE., SOFPY WATER.
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SUCTION

RECIRCULATIO

SHOP NOTES:

N FROM PUMP C
TO SEAL GLAN

 ARROWS INDICATE DIRECT|ON

1. KEEP ALL PIPING AS CLOSE
AS POSSIBLE.

2. PIPING TO BE CLEANED ANLC
. PER Q.C.-PLAN HLM-26,LATE

3. PIPING TO BE HYDROTESTEL

s

PA

625654 4!

THIS DOCUMENT CONTAINS CONFIDENTIAL AND TRADE
SECRET INFORMATION, I3 THE PROPERTY OF
IHOERSOLL-RAND CO, AND I3 GIVEN TO THE RECLIVER
IN_ CONFIDENCE, THE RECEIVER BY RECEPTION ANO
RETENTION OF THE DOCUMENT ACCEPTS THE DOCUMENT
IN CONFIDENCE AND AGREES THAT, EXCEPT AS

HOWN CODE

0321

castne

E INGERSOLLARA

S—F

THIRD ANGLE PROJ

e

ENGINEERED PUMP

© PHILLIPSBURG N

AUTHORIZED IN WRITING BY INSERIOLLAANG CO. T [OAW BATE TITLE D
THERTOF OR THE CONFIDENTIAL On THADE SeraeT U<<. 70943 mm
— LRSI G o TE S (o AL
WARNING: THE EXPORT OR REEXPORT OF THIS | OR THE CONFIDENTIAL. OR TRADE SLCRET PIAZZAl ocep N
COPYRIGHT @ 1992 DRAWINGE "OR A PRODUCT PRODUCED BY THIS| UFGRUATION THEREIM AND (&) UPON cOMPLETION AP SI1ZE | CODE IDENT, NO. | PART No.
DRAWING IS SUBJECT TO U.S. EXPORT ADMINI~| DEMANG, RETUMN THE DOCUMINT. ALL COPIES THERLOF JAL. | 7ocs2 B 88032 @
INGERSOLL-RAND COMPANY |cTpaTion REGULATIONS AND OTHER APPLICABLE | AND ALL MATERIAL COPIED Thachir RoM. ERAAPPVL 2
ALL RIGHTS RESERVED GOVERNMENTAL RESTRICTIONS OR REGULATIONS. DTS [2\cae.
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NOTE:
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3 16.00  9SQA7642E  26A4KS , : _ 377 : .
DESCRIFTION: NUT .50
INDUSTRY MATERIAL SEEC: ASME~SA-194 GR. &H
4 _ . o on 66518981  TOALLDNZBR . G-Z16-1
: DESCRIFTION: GASHET .S0-300d
INDUSTRY MATERIAL SFEC: AISI-316L/FLEXITE SUFER
5 4.00 95244198  216ABF4 M1 B5—3
DESCRIFTION: ELBOW .50-92 DEG
INDUSTRY MATERIAL SFEC: ASTM-A1@S5
6 - 6. 00 95498351  S7A7JIO04 709

WHEN ORDERING FARTH, BE BURE
TU REFERENCE THE CCnN PART
NUMBER

DESCRIFPTION: PIFE .50 SCH 8@
INDUSTRY MATERIAL SFEC: ASTM-R12& GR. B
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INSTALLATION

OPERATION &
MAINTENANCE

WILSON SNYDER -
[TEM NOS. 21N-G8 (ITEM 01); 21N-G26 (ITEM 02); 21N-G27 (ITEM 03)
ITEM NOS. 22R-G13 (ITEM 04); 22R-G16 (ITEM 05); 23N-G5 (ITEM 06)
ITEM NOS. 24N-G12 (ITEM 07); 24N-G25 (ITEM 08); 24N-G28 (ITEM 09)
BUTANE TRANSFER PUMP
SLOP OIL PUMP
SKIM OIL PUMP
SYSTEM #3 LOADING PUMP
SYSTEM #3 ADDITIVE PUMP
OFF TEST PROPANE PUMP

CHEMICAL UNLOADING PUMPS

Ingersoll-Dresser Order 489-75278-01 Thru 09

Pump Serial Nos. 1092039 (item 01)
' 1092040 (ltem 02
1092041 (Item 03

© 1092042 Item 04)

1092043 ltem 05)

1092044 Item Osg
1092045 item 07

1092046 ltern 08)

1092047 (tem 09)

(Models 150X2X8AWS)
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Retrofit Sectional Assembly Drawing & Parts List
General Arrangement Drawing

Mechanical Seal Drawing

Mechanical Seal Instructions

Seal Piping Drawing & Parts List

Coupling Complete Drawing

Metastream Coupling Instructions
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(ltem 21N-G26/I1DP Item 02)

Retrofit Sectional Assembly Drawing & Parts List
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AWS Pump

62586458

62687340

Crane H-SP-22862-1
Crane Form S-2015
62565445

62580824

CTl 200/201

62586458

62587357

Curve No. C1192028
Crane H-SP-22859-1
See Tab 1
62565445

62580824

See Tab 1

62586458

62587365

Crane H-SP-22859-1
See Tab 1
62565445

62580824

See Tab 1
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Coupling Complete Drawing

Metastream Coupling instructions

TAB 5
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General Arrangement Drawing
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Mechanical Seal Instructions

Seal Piping Drawing & Parts List

Coupling Complete Drawing

Coupling Instructions

TAB 6
(item 23N-G5/IDP ltem 06)

Retrofit Sectional Assembly Drawing & Parts List
General Arrangement Drawing

Mechanical Seal Drawing

Mechanical Seal Instructions

Seal Piping Drawing & Parts List

Coupling Complete Drawing

Coupling Instructions

62586458
62587373

- Crane H-SP-22859-1

See Tab 1

© 62565445
62580824
See Tab 1

62586458

62587381

Crane H-SP-22859-1
See Tab 1
62565445

62580824

See Tab 1

62586458

62587399

Crane H-SP-22862-1
See Tab 1
62565445

62580824

See Tab 1



TAB 7
(Item 24N-G12/IDP Item 07)

Retrofit Sectional Assembly Drawing & Parts List
General Arrangement Drawing

Mechanical Seal Drawing

Mechanical Seal Instructions

Seal Piping Drawing & Parts List

Coupling Complete Drawing

Metastream Coupling Instructions

TAB 8
(Item 24N-G25/IDP ltem 08)

Retrofit Sectional Assembly Drawing & Parts List
General Arrangement Drawing

Mechanical Seal Drawing

Mechanical Seal Instructions

Seal Plping Drawing & Parts List

Coupling Complete Drawing

Coupling Instructions

TAB 9
(Item 24N-G28/IDP ltem 09)

Retrofit Sectional Assembly Drawing & Parts List
General Arrangement Drawing

Mechanlcal Seal Drawing

Mechanical Seal Instructions

Seal Piping Drawing & Parts List

Coupling Complete Drawing

Coupling Instructions

62587571

62587407

Crane H-SP-22859-1
See Tab 1
62565445

62580824

See Tab 1

62587571

62587415

Crane H-SP-22859-1
See Tab 1
62565445

62580824

See Tab 1

62587571

62587423

Crane H-SP-22859-1
See Tab 1
62565445

62580824

See Tab 1



INSTALLATION
OPERATION &
MAINTENANCE

© UPGRADE/RETROFIT PACKAGE
" FOR

TEXACO/WILSON SNYDER TYPE "ES" PUMPS

REIDENTIFIED UNITS AS "AWS" PUMPS
- (Upgraded To API 7th Edition Standards)

FOR SERVICE ASSISTANCE CALL:
908-859-7242
| INGERSOLL-DRESSER, PHILLIPSBURG, NEW JERSEY



NOTE

DURING INITIAL START-UP OF THIS EQUIPMENT, IT IS ESSENTIAL THAT ALL
OF THE INSTRUCTIONS IN THIS MANUAL BE ADHERED TO STRICTLY. IT IS
RECOMMENDED THAT THE SERVICES OF AN INGERSOLL-DRESSER SERVICE
SUPERVISOR BE OBTAINED TO ASSURE TROUBLE-FREE OPERATION. IN SOME
CASES, START-UP IN THE PRESENCE OF AN INGERSOLL-DRESSER SERVICE
SUPERVISOR MAY BE A CONTRACTUAL REQUIREMENT FOR CONTINUATION
OF WARRANTY. CHECK YOUR CONTRACT.

TO SCHEDULE A SERVICE SUPERVISOR, CONTACT INGERSOLL-DRESSER’S
ENGINEERED PUMP DIVISION, CUSTOMER SERVICE DEPARTMENT (1-800-
346-81000R908-859-7242) ORCONTACT YOURLOCALINGERSOLL-DRESSER
SALES OFFICE.



READ THIS BEFORE PROCEEDING FURTHER

1. - Throughout this manual you will encounter the words WARNING, CAUTION, and NOTE. These
are intended to emphasize certain areas in interest of operator safety and satlsfactory pump
operation/maintenance. The definitions of these words are as follows

NOTE

An operating procedure, condition, etc. which is essential to highlight
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"SECTION 1
INTRODUCTION
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INTRODUCTION

This manual contains instructions for installation, operation, maintenance and servicing of your
Ingersoll-Dresser Centrifugal Pump. It has been designed to provide safe and reliable service. It is
both, a pressure vessel, and a rotating machine; therefore, the operator(s} must exercise good
judgement and proper safety practices tO avoid damage to the equipment and surroundings and

prevent personal injury.

The instructions in this manual are intended for the guidance of personnel with a general training in
operation and maintenance of centrifugal pumps. It is our hope that you will become acquainted
with its content as an aid to better pump performance. This manual should be read in its entirety
pefore installing, and/or operating the equipment. The Sectional Assembly Drawing and General
Arrangement Drawing should be consulted for accurate details and determination of specific optional
features that are furnished with your pump. All numbers in parentheses { ) following part names
correspond with Sectional Assembly Parts List.

SAFETY

It is assumed that your safety department has established a safety program based upon a thorough
analysis of industrial hazards. Before installing and operating or performing maintenance on the pump
and associated components described in this manual, the safety program must be reviewed to ensure
that it covers the hazards arising from high speed rotating machinery.

It is important that due consideration be given to those hazards which arise from the presence of
glectrical power, hot oil, high pressure, high temperature liquids, toxic liquids, toxic gases, flammable
liquids and flammable gases. Proper installation and care of protective guards, shutdown devices
.and over-pressure protection equipment shall also be considered an essential part of any safety

‘program.

Also essential are special precautionary measures to prevent the possibility of applying power to the

equipment at any time when maintenance work is in progress. The prevention of rotation due to
reverse flow must not be overlooked.

In general, all personnel should be guided by all the basic rules of safety associated with the equipment
and the process.
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CONSTRUCTION

The Type “AWS” are horizontally mounted, vertically split, back puil-out, single-stage, single-suction
overhung process pumps. They are a heavy duty APl process pump designed for continuous duty
service in all process industries and industrial application within the pressure and temperature Jimitations.

PARTS DESCRIPTION

CASING

The casing is off center supported with end suction and top discharge. It provides for the immediate
containment of the liquid being pumped as the liquid is directed from the suction nozzle through the
impeller and then through the volute to the discharge nozzle. A wear ring is mounted in the casing
to provide a close running clearance with the impeller wear ring.

IMPELLER

The impeller is single suction, radial flow, closed design, precision cast to assure the highest attainable
efficiencies. The impeller is dynamically balanced, keyed to the shaft and secured by a capscrew
and tab washer. Renewable wear rings are press fit on the impeller and secured with radial setscrews.

CASING COVER

Thecasing cover contains a stuffing box {throat) bushing and provides an envelope for the mechanical
geal. A wear ring is mounted in the casing cover to provide a close running clearance with the
impelier wear ring.

SHAFT

The high strength shaft is of stiff shaft design ground over its entire length for close tolerances. The
shaft transmits the required power without vibration.

BEARING HOUSING

The bearing housing is air cooled with fan type flingers provided at inboard and outboard ends. The
bearing housing contains the thrust and radial ball bearings and serves as the oil reservoir for the
bearing lubricating oil. A “Trico” type oiler is provided for maintaining required oil level. Labyrinth
type flingers help to seal the bearing housing to prevent contamination of the jubricating oil. Bearing
seal guards are optional.

A finned type cooling insert is available as an option for cooling of the lubricating oil.

BEARINGS

Heavy duty, oversize, single row radial bearing and duplex angular contact thrust bearing ensure long
life under the most severe operating conditions. The bearings are @ slight press fit on shaft and slide
fit into bearing housing. Lubrication of the bearings is provided by oil rings. Provisions for purge oil
mist or pure oil mist lubrication are optional. :

MECHANICAL SEAL

A mechanical seal is used to control liquid leakage to the atmosphere where the shaft passes through
the pressure boundary component (Casing Cover).
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COUPLINGSICOUPL!NG GUARDS

Flexible spacer couplings are provided in various makes and models to suit customer preference.
Couplings manufactured to AP| tolerances and dynamic balanced couplings are optional.

Fabricated heavy gauge sheet metal, or aluminum hinged or non-hinged guards are provided to suit
customer specified needs.

CHECK UPON ARRIVAL

Your pump upgrade/retrofit package was carefully checked at our shops prior to shipment to assure
its meeting the requirements of your order.

.

It is suggested that the pump upgrade/retrofit package be inspected upon arrival and that any
irregularities arising due 10 shipping be reported immediately to the. carrier and ingersoll-Dresser. Parts
Distribution Center in Moosic PA.

CARE DURING STORAGE

If the equipment is not 1o be installed immediately it should be stored in a clean, dry, vibration-free
area and covered.



3 . LIFTING EQUIPMENT .

TO LIFT DRIVER:

Refer to driver manufacturer’'s instructions.

TO LIFT PUMP UPGRADE/RETROFIT PACKAGE

Rig lifting straps as shown. Make sure straps are adjusted to obtain an even lift.

|

q:'..._._._.‘.._......_..._.__...n......__..-..._._]

Rig lifting straps through an{/'of the outer drilled through holes when lifting only casing cover (394).

14
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EXTENDED STORAGE REQUIREMENTS FOR
HORIZONTAL PUMPS

GENERAL

During extended periods of storage prior to installation and from the time of installation until commercial
operation, precautions must be taken to protect the pump from deterioration. The various parts of
the pump are protected prior to shipment by applying varying grades of preservatives and paint.
However, during shipment and handling, the preservatives are subjected to conditions that can cause
their removal. Also, during extended periods of time, the preservatives may deteriorate, . The following
procedures should be followed to prevent deterioration of the pump during the extended storage
period, These procedures may also be sgpplemented by the experience of the person(s) performing
the tasks.

It should be noted, that unless otherwise agreed to, full responsibility and costs associated with the
storage and inspection of this equipment rests with the customer.

INSPECTION UPON ARRIVAL

When the pump Upgrade/retrofit package is received, it should be inspected for damage or other
signs of rough handling. Any damage that is found should be reported to the carrier immediately.

Inspect the preservative coating on the various parts. If necessary, renew the preservative in areas
where it has been rubbed off or scraped.

STORAGE AREA

When selecting a storage area, the following should be taken into consideration:
1. The deterioration of the equipment will be proportionate to the class/type of storage provided.

2. The expenses involved in restoring the equipment at time of operation will be proportionate to the
class/type of storage provided. ;

STORAGE PREFERRED (DRY)

'GENERAL

If at all possible, the components should be stored indoors where they will be protected from the
elements. If it is not possible to store the components indoors, precautions must be taken to protect
them from the elements. Regardless of whether storage is inside or outside, the storage area should
be vibration-free. The pump components when stored outdoors should be protected from dirt, dust,
rain, snow or other unfavorable conditions by coverings of heavy-gauge plastic sheets, canvas,
waterproof burlap or other suitable coverings.

All equipment must be placed upon skids or blocks to prevent contact with the ground and surface
contaminants. Equipment must be adequately supported to prevent distortion and bending.

1-6
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INSPECTION AND MAINTENANCE
C | ion And Mai
The stored equipment is to be placed on a periodic inspection schedule by the customer.

NOTE

The responsibility for setting up én inspection and maintenance schedule rests with the customer
and will be dependent upon the class/type of storage provided. It would be expected that initially
inspection would occur weekly, then depending upon the inspection reports being favorable or
unfavorable, inspection would continue weekly, monthly or quarterly, as may be determined. In-
spection reports must be kept on file. -

Each inspection should consist of a general surface inspection.
(a) Equipment supports are firmly' in place

{b) Pump covering, plastic or tarps, is firmly in place. Any holes or tears must be repaired to prevent
entrance of dirt or water. :

(c) covers are periodically removed from openings and interior accessible areas inspected. If surface
rusting has occured, clean and repaint or recoat with preservative.

(d) I rusting occurs on exterior surfaces, clean and repaint or recoat with preservative.

(e) }f applicable, periodically remove bearing covers and inspect for accumulation of moisture, rust
and foreign material. As required, clean bearings and bearing housing and represerve. Install bearing
cover and secure to assure maximum protection. Bearings removed for storage should be coated
with preservative, wrapped in oil/wax paper, and stored in a warm dry area.

(f) Check individually wrapped parts for signs of deterioration. If necessary, renew preservative and
wrapping.

START-UP

Prior to and during start-up, any requirement for the services of an Ingersoll-Dresser Pump Company
Representative will revert to the original contract agreement for the equipment purchased,

1-6
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INSTALLATION



«-) ’ INSTALLATION CHECK LIST

1. Piping installed - Proper Vent, Gauge, Valve, Suction Strainer Locations?
2. All flange bolting properly torqued with proper gaskets in place?
3. Alignment Shaft/Coupling?

4, Coupling guard properly installed? '
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NOTE

Adjustments to correct the alignment in one direction may alter the alignment in another direction.
Always check in all directions after making any adjustment.

Coupled equipment must be aligned to minimize unnecessary stresses in shafts, bearings and coupling.
Flexible couplings will not compensate for appreciable misalignment. Foundation settling, thermal

expansion or nozzle loads resulting in baseplate/foundation deflection and vibration during operation
may require the full coupling misalignment capability.

TYPES OF MISALIGNMENT

There are two types of shaft misalignment: Angular and offset. Therefore, two sets of measurements
and corrections are required. Both types of misalignment can occur in horizontal and vertical planes

‘and are present in most applications.

A, Angular Misalignment

In angular misalignment, the centerline of the shafts intersect, but are not on the same axis.

@‘\
— T~

Angular Misalignment

In offset misalignment, the shaft centerlines are parallel but do not intersect.

o o

OFFSET MISALIGNMENT COMBINATION OFFSET
: AND
ANGULAR MISALIGNMENT
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ALIGNMENT
A, _Measure Gap

The first step in shaft/coupling alignment is to bring the pump and driver shafts into their proper axial
position. The shaft gap, or distance between coupling hubs, must be in accordance with the certified
General Arrangement Drawing and must be measured with pump and driver shafts in the center of
their axial end float. Motor with sleeve bearings is to be aligned with rotor at magnetic center.

Move driver to insure proper gap distance.

NOTE
It is recommended that the pump hold-down bolting be torqued and the pump be dowelled before
taking any alignment measurements. This makes the pump the fixed machine and the driver the
movsable machine. In certain cases, however, it may be impractical to move the driver; therfore,
the pump may have to be moved. When this case exists, the pump should not be dowelled until
after final alignment. :

B M Angular Misali

Refer to “ALIGNMENT DATA SHEET” and examples.

The angular misalignment can best be determined by the use of a hand-held inside micrometer, marked
“B” on sketch. All measurements shouid be taken at the same radial distance from the shaft centerline,
as close as possible to the hub outside diameter. The location of these measurements is defined as
the “D” dimension on the *ALIGNMENT DATA SHEET” (pgs. 2-8/2-9). Do not move the shafts axially
while rotating the shafts and taking measurements. Both hubs must be rotated together to cancel
possible hub face runout, The relative measurement (top minus bottom, right minus left) is the
important number.

1. Mark both coupling hubs at 3,6,9 and 12 o'clock positions so they can be rotated together and
at 90-degree intervals, ’

PUMP DRIVER

SIDE g " SIDE

L e
j oL




Mespsr

2. Starting with the 12 o'clock markingé of both hubs in the top center position, measure the gap
at top, bottom, right and left side. Record these dimensions on “ALIGNMENT DATA SHEET” Sheet
1, Part 1 in the 0° Column.
NOTE.
Right side and left side are determined when viewing the driver coupling from the pump,

3. Rotate both shafts 80 degrees in the direction of pump rotation. Measure gap dimensions at the
four locations as in Step 2. Record on “ALIGNMENT DATA SHEET" Sheet 1, part 1 in the 90°
Column.

4. Repeat Step 3 until measurements hdve been taken at the four positions (0,90,180,270°).

5. Rotate both shafts to the starting position (12 o’clock markings at top center) and recheck
dimension recorded in Step 2.

6. For 0,90,180,270° Columns, subtract the bottom from the top and left from right. Record in
their respective blocks on Data Sheet. Watch sign notations. : :

7. Total the different numbers (reading across), divide by 4 and record the “Average u
Record in “Open At " the shaft relative angular position.
NOTE

The inside faces of the driver and pump half hubs must be paraliel within .001".

C. Measure Offset Misalignment

Offset misalignment is measured using a dial indicator on the outside diameter of the coupling hubs
and rotating the hubs together to cancel rim surface inaccuracies.

1. Starting with the 12 o’clock markings of both hubs on top center, fasten or clamp an indicator
on driver hub, marked “A" on sketch, with dial indicator button contacting alignment surface on the
pump hub. ' -

2. Zero the dial indicator.

3. Rotate both coupling hubs {in the direction of pump rotation) 90° and take a reading. Record on
»ALIGNMENT DATA SHEET” Sheet 1, Part 2 in the proper right side or left side blank {right or left
sides are determined when viewing the driver half coupling from the pump).

4. repeat Step 3 until readings have been taken at the four 90° positions (top center, right, bottom
and left).

5. Rotate both shafts to the starting position (12 o'clock markings at top center) and verify indicator
returns to zero.

NOTE
The sum of the top and bottom readings should always equal the sum of the left and right

readings. If the sums are not equal, check for indicator bracket deflection, hub surface irregularity
or loose radial bearings.
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6. Using the formula on »ALIGNMENT DATA SHEET” Sheet 1, Part 2, subtract the top from the
pottom indicator reading, divide by 2. This will yield the vertical misalignment. ,

7. Using the formula on » ALIGNMENT DATA SHEET” Sheet 1, Part 2, subtract the left from the right
indicator reading, divide by 2. This is the horizontal misalignment. .

8. Circle the proper high or low and left or right position of the driver hub, using the rules given on

. the Data Sheet.

NOTE

The outside diameters of pump and driver coupling hubs must pe aligned with .003" TIR.

D. Movement Calculations (“ALIGNMENT DATA SHEET”-Sheet 2).

1. Sketch the relative driver shaft position in the side and top views. These sketches will assist
visualizing the required equipment move.

2. Alignment depends upon the relationship between D, L1 and Lo.

Use the formula ﬁl.X).L to determine the required move.
]

NOTE

p = Diameter of the circle at which angular misalignment readings were taken (not coupling
7 diameter). )

Gy = Gap difference (top minus bottom) taken from Sheet 1, Part 1.

GH = Gap difference (right minus left) taken from S‘heet 1, Part 1.

L, = Distance from driver coupling hub to centerline of driver inboard hold-down bolt.

Lo = Distance from driver coupling hub to centerline of driver outboard hold-down bolt.

LOCATION OUTBOARD
HOLD-DOWN BOLT

LOCATION INBOARD
= == HOLD-DOWN BOLT

v DRIVER SHAFT \

; — u . (MOVABLE)
(FIXED) :

Lo

3. Record vertical offset from Sheet 1, Part 2 and vertical move obtained from calculations in the
“INBOARD”, and *QUTBOARD DRIVER PEDESTAL SHIFT" columns. " Also record the required direction
of shift (raise or lower). .
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4. Record horizontal offset from Sheet 1, Part 2 and horizontal move obtained from calculations in
the *INBOARD, AND OUTBOARD DRIVER PEDESTAL SHIFT" columns. Also record the required
direction of shift {right or left).

5. Total the move requirements {watch move direction). This will yield the required horizontal move
{right or left) and the vertical move (raise or lower) required at each mounting foot.

HORIZONTAL MOVE

The dial indicators shown below are required to accurately measure the move in the horizontal
direction. Move the driver by bumping with soft hammer/mallet or using the jackscrews (if provided).
The amount of horizontal relocation required is the total of the horizontal move calculation (bottom
of Sheet 2). . '

i _{ TOP VIEW s\
u/ Dx'nscuon OF snx:r DRIVER
(MOVABLE)

COUPLING é 5

DIAL INDICATORS
AT DRIVER FEET

VERTICAL MOVE

Before moving the equipment vertically, it is important that the vertical thermal expansion be taken
into consideration. The preceeding vertical move calculations are based on pump and driver shafts
being set on the same plane. Refer to General Arrangement Notes and/or driver instructions for
recommended cold vertical setting (if thermal expansion is a factor).

The shims between the equipment feet and mounting surface should be clean and dry, This is
expecially critical for pumps that have been in service for some time and need to be realigned. Water,
dirt and rust may change the height of the shim pack over a period of time. Shims should be made
large enough to support the weight of the equipment on its mounting foot. Do not use many thin
shims, as this may result in a spongy mounting. '

RECOMMENDED SHIM DESIGN

Move the equipment vertically by adding or removing the calculated thickness of shims. Torque
equipment hold-down bolting to required values,
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NOTE

Itis reco}nmended, the completed “ALIGNMENT DATA SHEET” be retained as part of your perma-
nent maintenance file.

CHECK COUPLING ALIGNMENT

The angular and offset coupling alignment must be rechecked.

1. Coupling faces are to be parallel within .001" TIR.

2. Coupling outside diameters are to be aligned within 003" TIR.
3. “Bump” the motor and check motor ;otation.

ASSEMBLE AND LUBRICATE COUPLING

1. Assemble and lubricate (unless disc type) coupling per the manufacturer's instructions included
in rear portion of this manual.

2. Install coupling guard.

HOT ALIGNMENT CHECK

A hot check can only be made after the unit has been in operation a sufficient length of time to
assume its NORMAL operating temperature and -conditions. If the unit has been properly cold set,
the offset misalignment will be within .005" TiR and the angular misalignment will be within .0025"
TIR when in operation. If not make adjustments.




. ALIGNMENT DATA SHEET

TOTAL INDICATOR READINGS

HORIZONTAL PUMPS SHEET10F 2
NAME DATE TIME
ALIGNMENT DATA FOR SERIAL NUMBER
PUMP TEMPERATURE
PART 1 ANGULAR ALIGNMENT CHECK
POSITION 0° 90° 180° 270° TOTALS

z:' TOP Open At

% BOTTOM Average

o v

= | DIFF. (T-B)

;Eg *RIGHT SIDE Open At

O *LEFT SIDE Average

©

@ [ DIFF. (R-L)

* Right and Left side are determined when viewing the driver hub from the pump.

L AN DD S SR
PART 2

OFFSET ALIGNMENT CHECK

RULES TO APPLY TO THE RESULTS BELOW:

When Indicator Mounted On The Driver Reads

INDICATE
BY ARROW .000
DIRECTION
OF ROTATION
OFFSET
ALIGNMENT
CHECK
LEFT
SIDE

TOP _ ,
Negative = Driver Coupling Is High & Left
Positive = Driver Coupling Is Low & Right
RIGHT
SIDE
BOTTOM

VIEW OF DRIVER HALF COUPLING
HUB VIEWED FROM PUMP

Vertical Offset
Misalignment

Horizontal Offs
Misalignment

Bottom - Top

2

et _  Right-Left

2

Driver Coupling s

(Circle Correct One):

High Or Low And Right Or Left




- ¢ . ALIGNMENT DATA SHEET

HORIZONTAL PUMPS _ SHEET 2 OF 2
. TOP
ki PUMP
" AXIS , ‘ LEFT RIGHT
| _ - I
(FIXED) l PUMP
BOTTOM : AXIS
{FIXED
SIDE VIEW (VERTICAL MOVE) . TOP VIEW {HORIZONTAL MOVE)
VERTICAL ANGULAR MOVE CALCULATION MOVE DRIVER TO CORRECT ALIGNMENT
G VX L [
Driver Inboard Pedestal Shift = 5 = =
G VX L 0
Driver outboard Pedestal Shift = B = =
INBOARD DRIVER PEDESTAL SHIFT OUTBOARD DRIVER PEDESTAL SHIFT
MILS DIRECTION MILS DIRECTION
+ | oFFSET MOVE .
ANGULAR MOVE
TOTAL
[T e e
HORIZONTAL ANGULAR MOVE CALCULATION MOVE DRIVER TO CORRECT ALIGNMENT
G HX L |
Driver Inboard Pedestal Shift = D = =
G HX L 0
Driver Outboard Pedestal Shift o= —5 = =

INBOARD DRIVER PEDESTAL SHIFT OUTBOARD DRIVER PEDESTAL SHIFT

MILS DIRECTION MILS DIRECTION

OFFSET MOVE

ANGULAR MOVE

TOTAL
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"SECTION 3
OPERATION
(START-UP & CONTINUOQUS)



TECHNICAL DATA

These pumps are furnished for a particular service condition. Changes in the hydraulic system may
affect the pump’s performance adversely. This is especially true if the changes reduce the pressure
at the suction flange or if the liquid temperature is increased. In case of doubt, contact the nearest
Ingersoli-Dresser Office. :

EFFECTS OF SPECIFIC GRAVITY

The capacity and total head developed by a centrifugal pump are fixed for every point on the curve
and are always the same for the same speed. Neither capacity nor total head will be affected by a
change in the specific gravity of the liquid pumped. However, since the developed pressure in PSIG
(pounds per square inch gauge) and the brake horsepower to drive the pump are a function of the
_ specific gravity of the liquid, both will be affected in direct proportion by any change in specific
gravity. Therefore, a change in specific gravity will affect the discharge gauge pressure. Any changes
should be noted, in that they may overload the pump’s driver.

EFFECTS OF VISCOSITY

The pump is designed to deliver rated capacity at rated head for a liquid with a particular viscosity.

When contemplating operation at some viscosity other than for which the pump was originally
designed and/or applied, the changed conditions should be referred to Ingersoll-Dresser Pump Company
for our recommendations. .

CHANGING PUMP SPEED

Changing the speed of a centrifugal pump changes the capacity, total head and brake horsepower.
The capacity will vary in a direct ratio with the speed, whereas the total head will vary as the ratio
of the speed squared. The brake horsepower will vary as the ratio of the speed cubed, except in
cases where the speed change also reduces the efficiency of the pump. When contemplating speed
other than of the original condition, refer to Ingersoll-Dresser Pump Company for recommendations.

NET POSITIVE SUCTION HEAD (NPSH)

Any liquid, hot or cold, must be pushed into the impeller of the pump by some absolute pressure,
such as the atmosphere or the vessel pressure from which the pump takes its suction.

The head necessary to push the required flow into the pump is called the Net Positive Suction Head,
This value, more commonly called NPSH, is measured above the vapor pressure of the liquid at the
pumping temperature.

There are two kinds of NPSH: the NPSH required by the pump, as shown on the pump curve, is the
head needed to cover the losses in the pump suction; the second NPSH is that available in the
system, taking into account friction loss in suction piping, valves, fittings, etc. In all cases the NPSH
Available {(measured above vapor pressure) must exceed the NPSH Required, in order to push the
liquid into the pump. Failure to meet this will result in both performance and mechanical deformation
of the pump, and in certain cases, actual pump failure.

MINIMUM CONTINUOUS STABLE FLOW

* When specified, the vibration limits in API can be extended to apply throughout the operating range

from “mimimum continuous stable flow” (MCSF) to 110% of rated capacity. Increased vibration is
inherent in off-peak operation, therefore, extreme care must be exercised in defining MCSF,
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OPERATING PRECAUTIONS

1. Never operate the pump with suction valve closed. -

2. Never operate the pump with the discharge valve closed.

3. Never operate pump unlesé it is comptetely filled with qu’uid and vented.

4. Never operate the pump unless a proper liquid source is available.

5. Never operate the pump on fluids other than the one spécified on the pump data sheet.
PRE-OPERATIONAL CHECKS

The following steps should be followed at initial start-up and after the equipment has been overhauled:

1. Prior to installing the pump, flush the suction side of the system to remove all deposits (slag,
bolts, etc.)

2. Ensure pump and piping are clean. Before putting the pump into operation, the piping .should be
thoroughly back flushed to remove any foreign matter which may have accumulated during installation.

Take all possible care not to contaminate your system.

3. Fill the bearing housing with the proper oil to the proper level. Bearings must receive a small
amount of oil prior to starting to insure adequate lubrication at start-up. {Refer to “LUBRICATION"
section 4-1.)

4, Ensure pump rotor is properly aligned within casing {refer to “MAINTENANCE” section).

5, Turn pump rotor by hand or with strap wrench to make sure it turn smoothly.

6. Assure that proper seal piping has been installed and has not been damaged.

7. Prior to coupling installation, “bump start” motor to check proper rotation. If rotation is not correct
refer to motor manual for proper connections to change rotation {Secure all power prior to change),

8. Ensure coupling is properly aligned and lubricated, and pump and driver are properly dowelled
(refer to “SHAFT/COUPLING ALIGNMENT" procedure).

9. Ensure coupling guard is properly installed.
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10. Check torque of all bolting and plugs for tightness.

INITIAL START-UP PROCEDURE

1. Close discharge valve if valve is not already closed, and then crack open to assure minimal flow.
(Do not start unit with fully closed valve.) On first starts care must be taken not to cause a system
water hammer.

2. Prepare the driver for start-up in accordance with the driver manufacturer’s instructions.
3. Warm-Up Pump

Avoid severe thermal shocks to the pump as a result of sudden liquid temperature changes. The
pump must be preheated prior to start-up. Unless otherwise specified the external temperature of
the casing must be within 100 degrees F of the temperature of the liquid to be pumped at time of
start-up. Due to the heavy metal sections, the casing will lag the liquid temper- ature during such
changes, and severe temperature stresses and subsequent misalignment of machined fits may result.

" Preheating is accomplished by circulating a small amount of hot fluid through the casing by utilizing
vents, drains or bypass from discharge. Preheat pump slowly at a rate not to exceed 100 degrees
F per hour.

4. Prime pump and ensure pump suction valve is open.

5. Ensure pump recirculating line (if required) is open, clear and free of obstructions.

6. Check that pump is vented by observing leakage from casing vént and seal piping vent. Close
vent when liquid is emitted.

7. Turn on cooling liquid and assure proper flow exists {to cooler, insert gland etc.) as specified.

8. Double check pump rotation by starting unit momentarily. The direction of input shaft rotation is
counterclockwise when facing pump shaft from coupling end. Note that the pump coasts to a gradual
stop. :

9, Start the driver and bring it up to speed quickiy.

10. As soon as pump is up to rated speed, slowly open discharge valve. This will avoid abrupt
changes in velocity and prevent surging in the suction line.

11. Perform the operating checks.



OPERATING CHECKS

s

immediately after start-up, and frequently during running, check the following:

1. Check suction and discharge pressureé gauges.

" 2. Check pressuré gauges on each side of suction strainer.

3. Check for excessive leakage at seal areas.

4. Check for unusual noises.

5. Check oil level in bearing housing. (Refer to * UBRICATION" section.)

it

6. Check for adequate flow of cooling liquids.
7. After unit (particular 10 services 100°F above ambient) has been operated a sufficient length of

time to reach normal operating temperature and condition, the unit is to be shut down and a *HOT"
coupling alignment check must be made (refer to “gHAFT/COUPLING ALIGNMENT” procedure).

NORMAL START-UP

The starting procedure t0 be followed for normal start-up is the same as that for initial starting with
the exception that Step 8 “CHECK ROTATION” does not have to be repeated as long as driver systems
have not been changed since last pump operation.

SECURING THE PUMP

1. Shut down driver.

The pump should be shut down rapidly to protect the internal wearing parts which are lubricated by
the liquid being pumped.
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NOTE

If pump stops abruptly when driver is shut down, investigate for pump binding. Take necessary
remedial action before restarting pump.

2. Close the pump suction and discharge valve.
3. Close valve in bypass line.
4. Turn off cooling liquid.

" 5. If pump is subjected to freezing temperatures, the pump must be drained of liquid to prevent
damage to pump. ‘ .
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and remedies for the troubles.

TROUBLE SHOOTING

TROUBLE SHOOTING CHART

This chart presents the probable troubles that can occur to the pump along with the probable causes

TROUBLE

CAUSE

REMEDY

Insufficient capacity
and/or pressure

Suction pressure or
speed too low

’

Open suction valve wide.
Check power supply for
correct voltage.

Incorrect direction

. of rotation -

Check driver instruction
book.

Excessive amount of air
or vapors in the fluid

Check suction system for
air leakage and correct.
Vent air.

Tighten flange bolts.

Foreign material in
impeller

Dismantle pump and remove
any foreign material.

Foreign material in

suction line

Dismantle suction line
and remove foreign
material.

Mechanical Causes:
Impeller damaged by
foreign material.
Broken or damaged
coupling.

Dismantle pump and correct

Pump loses prime
after starting

Insufficient liquid
supply

Ensure that suction valve
is wide open. Check for
proper liquid level.
Blocked suction strainer.

Excessive amount of air
or vapors in the liquid

Check suction system for
air leakage and correct.

Clogged impeller

Dismantle pump and correct.

Suction pipe clogged

Remove foreign material.

Pump vibration

Loose mounting or
coupling bolts.

Tighten bolts.

{cont'd)

Coupling

Check alignment and
correct.
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TROUBLE

CAUSE

REMEDY

{cont’d)
Pump vibration

Air or gas in liquid

Vent air and check
suction for leaks.
Tighten flange bolts.

Improper installation

Baseplate not evenly and

properly supported along
rails.

Foreign material in
impeller causing
unbalance

Dismantle pump and remove
any foreign material.

Mechanical Causes:
Shaft Bent

Dismantle pump and re-
place part or parts
causing vibration.

Pump overloads
driver

False overioad signal

Check starter controls.

Wire/connections
faulty

Check for hot spots in
lines.

Speed too high

Check driver instruction
book.

Specific gravity too
high

Check rated conditions.

Pump bearings seize or
rotating element binds

Dismantle pump and re-
place part or parts
causing seizures, or binding.

Pump stops
abruptly

Pump binding at running
fits

Dismantle pump and re-
align rotor in casing.

High pump thrust
bearing temperature
rise

Improper lubrication,
including improper

Repienish oil with proper
grade lubricant and as-

cooling sure cooling capacity.

Insufficient oil. Add oil.

Contaminated oil. Drain and refill with
clean oil.

High oil temperature

Assure proper cooling
capacity is supplied.

Excessive seal
leakage

Dirt across seal
faces.

Replace seal.
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TROUBLE

CAUSE

REMEDY

Pump is noisy

Cavitation

Check that pump is primed,
check for high suction

temperature, increase static
head, check for obstruction in
suction line.

Loose parts

Tighten or replace de-
fective part.

’

Noise in driver

Check driver with stetho-
scope.

Check driver instruction book for trouble-shooting instructions.
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LUBRICATION

A “Trico” Oiler is normally furnished with the pump unless otherwise specified.

PREPARING BEARING HOUSING

Before filling the bearing housing reservoir, flush the housing thoroughly with safety solvent and good
grade of flushing oil compatible with the lubricating oil that will be used. Fill the reservoir to the
proper level indicated on bearing housing.
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The oil level must be maintained at the proper level. The constant level oiler can be adjusted by
changing the height of the cross arms which support the glass reservolr,

INSPECTION

Inspect the oil level in the bearing housing at least once a day. Inspect the condition of the oil at
least weekly. Oil is always subject to gradual deterioration from use and contamination from dirt
and moisture which causes premature bearing wear.

REPLENISHMENT

Oil requires frequent replenishment at normal temperatures and very frequent replenishment at high
temperatures.

OIL CHANGE

Frequency of oil change is dependent on pump service and environmental conditions, As a general
practice, oil in the bearing housing should be changed every 4000 operating hours or every six months.
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IDEAL LUBRICANT

The ideal bearing lubricant is a straight well refined, neutral mineral oil, preferably of the turbine type.
It should not contain free acid, chlorine, sulphur or more than a trace of free alkali. It is suggested
that the oil conform to the following physical characteristics, based on tests by ASTM Standard
Methods. '

ASTM STANDARDS

Oil Characteristics Napthene Base Paraffin Base
Flash Point 300°F Min. 360°F Min.
Saybolt Viscosity 150 (M'in.) Seconds 140 (Min.) Seconds
100°F
200 {(Max.) Seconds 185 (Max.) Seconds

In a majority of instances SAE 10 Motor Oil will meet the above specifications. Oil must be compatable
with all parts requiring lubrication.



TRICO OILER SETTING

Release thumbscrew and remove bottle. Establish a measurement from the centerline of the oiler
connection in bearing housing, to the upper cross arm {“B” on Trico Oiler lllustration pg. 4-1) of .88".

Fill bottle with recommended oil and install on holder. Remove and fill bottle as many times as is
required to fill the bearing housing to the cross arm level and no air bubbles appear in the bottle.

Remove bottle and ascertain that the oil level is .88" from the centerline of oiler connection. Adjust
upper cross arm as required and lock in place with lower arm.

BEARING HOUSING OIL LIMITATIONS

’

Bearing Housing ' 311 313 A 316

Size

Maximum Oil 180°F 180°F 180°F

Temperature

Min. Oil Temp. 60°F 60°F 60°F

At Start-Up

Desirable Operating 140-160°F 140-160°F 140-160°F

Temperature :

Housing Capacity 3 pts. 4 pts. - 5 pts.

Qil Level-Above

Oiler Connection .88" .88" .88"
Centerline
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MECHANICAL SEALS
DESCRIPTION

A cartridge type mechanical seal is provided to seal the shaft against leakage. All seals used on the
“AWS"” line pump are of similar construction with small design differences for sealing against specific
liquids and conditions.

Long seal life with minimal leakage can only be obtained if the seals are provided with clean, cool
liquid. Even tiny solids that may be suspended in the liquid being pumped can damage the seal faces
and cause the seal to leak, making an external flush or a different seal arrangement necessary, Seal
balancing and arrangement provided for each pump are designed and fitted for the specific order
requirements.

The “AWS" line pump can be arranged with either a single, double or tandem mechanical seal. Refer
to the General Arrangement Notes for piping connections to be used with your pump.

SERVICING MECHANICAL SEAL

Mechanical seal replacement or servicing requires that the puli-out element be removed from the
casing.

For removal of pull-out element refer to page 6-3.

5-1



. SECTION 6
MAINTENANCE

DISASSEMBLY



DISASSEMBLY - GENERAL

Avoid serious or troublesome problems by systematic maintenance checks. Study the “TROUBLE
SHOOTING CHART" (pg. 3-6) as an aid to your maintenance program.

Your pump is a precision machine. Take every precaution to avoid damage or even slight burrs to
the shaft bearing areas, as well as any other ground finished surface when dismantling your pump.

It should be understood that the information contained in this manual does not relieve operating and
maintenance personnel of the responsibility of exercising normal good judgement in operation and
care of the pump and its components.

Before pe\rforming any disassembly, maintenance and/or inspection on the unit, the following steps
should be taken and warnings observed.

1. Tag driver controls in the “off” position.

2. lIsolating pump.

3. Draining pump..

A. If handling hot liquids.

B. If handling caustic liquids.
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If on vacuum

service.,
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PUMP DISASSEMBLY INSTRUCTIONS FOR MAINTENANCE
DISASSEMBLY OF PULL-OUT ELEMENT

This is a pull-from-rear design, so it is not necessary to remove casing, or to detach suction or
discharge piping, coupling hubs or to remove driver.

Refer to parts explosion drawing for identification of parts.

1. Remove all seal piping, related instrumentation and electrical equipment that will interfere with
disassembly.

e

2. Disassemble and remove coupling guard and coupling spacer.

3, Place lifting straps around pump at coupling end of bearing housing (159) and at casing cover
(394/bearing housing (159) area. Take a slight strain on slings.

LOCATION OF LIFTING STRAPS FOR REMOVING PUMPING ELEMENT.
4. Remove casing cover (394) to casing (1) main flange bolting (766A). Install two jackscrews
(provided) in casing cover. Tighten jackscrews evenly to separate joint between casing cover and
casing. ‘

5. Carefully withdraw pumping element from casing until impeller (3) is clear of casing. Move pumping
element to area where disassembly will be performed.

6. With pumping element in horizontal position and properly supported, release locking tab(s) on
impeller tab washer (241A). Remove impelier capscrew (177) or capnut {179), tab washer (241A)
and washer {2486).

7. Remove impeller (3) and impeller key {11).
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8. Place the remaining assembly in a vertical position {coupling end up} on blocking. Blocking must
be of sufficient height to prevent shaft end from contacting floor.

9. Remove hex nuts {766B) from the gland studs {178B}),
10. Loosen mechanical seal lock collar setscrews from shaft.
11. Remove the capscrews (118) which secure the bearing housing {(159) to the casing cover (394).

Carefully pull the bearing housing {159) and shaft assembly from the casing cover (394) and cartridge
seal assembly (429).

12. Lower bearing housing assembly to a horizontal position and place on supports.

13. Loosen setscrews (259B) and remove coupling end flinger (157B) from the shaft (10).
14, Remove capscrews (118B) from bearing housing end cover {160B).

15. Release setscrew {259B) in pump end flinger (157A) and remove flinger.

16. Remove capscrews (118A) from bearing end cover (160A). Remove bearing end cover and gasket
{216A) from the shaft {10).
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17. Place bearing housing assembly in vertical position with coupling end up. To avoid damage to
the oil rings {31), position them as shown.
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18. Remove the shaft assembly from coupling end of bearfng housing {159).

19. Release locking tab of lockwasher (241B). Remove locknut (240) and lockwasher (241B).

20. Bearings {204/205) can be removed by the use of a press or puller. Bearing must be installed
in the same manner as removed. [t is suggested that each bearing be marked for sequence and

direction,

NOTE

When removing bearings (204/205) exert pressure on inner race only. Do not exert any pressure
on outer bearing race. [(See page titled “BEARING HANDLING INFORMATION™.)

21. Remove oil rings (31) and oil throwers (50) from the shaft (10).

This completes disassembly.
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INSPECTION AND RENEWAL OF PARTS
GENERAL

Having dismantled the rotor, check the shaft for runout using “V” blocks or rollers placed under the
bearing areas. Runout of shaft is not to exceed .002" TIR.

Wire brush the pump parts thoroughly. Clean off all scale, carbon, etc. Examine parts for wearing,
corrosion and erosion,

Check shaft sleeve for wear and replace as required.

WEAR RINGS (4A/4B)

The impeller wear rings are renewable and should be replaced when badly grooved, and/or when
pump performance does not meet the system requirements. Whenever it becomes necessary to
replace either wear ring, both rings involved (impeller and casing/stuffing box extension) must be
ordered and replaced as a set, as they are furnished standard size only (impeller rings approximately
.08 inch oversize). Be sure to re-establish the original running clearance between the two wear rings
involved.

To remove impeller wear rings (4A/4B) first remove setscrews {259A). Rings can be machined off
or grind two slots diametrically opposite across the width of the ring so it can be split apart, Use
caution if ring is removed by grinding, so as not to damage impeller hubs,

AND
IMPELLER GRINDER

RING

IMPELLER

Impelier Ring Removal
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Make sure ring fits on impeller are free of nicks or burrs. Heat new ring to 225°F and install on
impeller. Drill and tap new holes in impeller, (located from clearance holes in ring) for 10-24X1/2"
setscrews spaced half the circular distance from the previously used holes in the impeller. See
sketch.

!/——_\'\ SETSCREW
-1 .

IMPELLER RING

Wj‘iﬂw LOCATION -1t

Typical Screw Installation For Impeller Rings
NOTE

Impeller wear rings (4A/4B), when installed, must be machined to establish original diameter and
running clearance.

NOTE

Whenever an impeller has new wear rings installed, it must be dynamically balanced before being
reassembled.

WEAR RINGS (6A/6B)

Each wear ring {BA/6B) is locked against rotation with a lock screw (82) which is secured in place
by the edge of the counterbore in the casing (1) and casing cover (394). The lock screw is removed

-with the use of a screwdriver.

To remove a wear ring (6A/6B) first remove the lock screw (82) and then press out the wear ring.
If this method does not easily effect removal of the ring, it can be split apart. First, however, drill
one or more holes in the face of the worn ring.

New rings to be installed must be shrunk by freezing then installing in casing or casing cover. When
installing new ring, make sure the counterbore in the ring lines up with the counterbore in the casing
or casing cover.



y .

Replacement wear rings are furnished standard size in the bore. If required, machine the new wear
rings to “true up” bore and restore original running clearance.

LOCKING DEVICE

Locking Device For Wear Ring In Casing And Casing Cover

MECHANICAL SEAL (429)

Mechamcal seal stationary and rotating faces should be mspected for signs of wear or cracks, and
replaced as necessary.

It is recommended that new “0" rings and gaskets be used when reassembling mechanical seal.
Refer to manufacturer's drawing for assembly of mechanical seal.

STUFFING BOX BUSHING (88)

Check the stuffing box bushing (88A) and replace if required. To remove, grind the tack weld and
drive the bushing from its fit in the casing cover {384}, Take care not to damage bushing fit in the
casing cover. '

To replace, chill the new bushing to O°F and install in the stuffing box extension using an approved
press/puller. Tack weld in position, then check to determine that satisfactory diametral running
clearance is restored.
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BEARING HANDLING INFORMATION

The ball bearings (204/205) require proper handling and installation to ensure optimum performance.
The following information is intended as a minimum to ensure that the bearings are handled and
installed properly.

BEARING HANDLING

1. Do not remove new bearings from thelr storage package except to inspect the bearmgs, when
stored for a long period of time or just prior to their installation.

2. Work area must be clean to ensure that no dirt or other contaminates will enter the bearings.
Handle bearings with clean, dry hands and with clean, lint-free rags. Lay bearing on clean paper and
keep covered. Never expose bearings on a dirty bench or floor.

3. Do not wash a new bearing. It is already clean, and the preservative should not be removed.

4. Before mounting, be sure shaft bearing areas are clean and free of nicks and burrs. Check the
dimensions of these areas to ensure proper fit of bearings. <

BEARING INSTALLATION

1. There are two simple methods of providing a heat source for expanding the inner race of the
bearings to facilitate mounting. In the first method, bearings (still wrapped in their original intimate
wrap) are placed on a shelf in a temperature-controlled oven, or in an enclosure lined with foil and
heated with electric light bulbs. A temperature of 150°F for one half hour should be sufficient.

A second method consists of locating a light bulb (100 to 150 watt) in the bore of the bearing. The
light bulb primarily will heat the inner ring and bearing can ‘usually be handled by the outer ring
without special gloves. Care must be taken to keep the bearing clean and uncontaminated.

\\ Y A b >

==

LIGHT BULBS ARE LOCATED IN THE BORE OF THE BEARING AS A HEAT SOURCE FOR EXPANDING
THE INNER RACES OF BEARINGS FOR MOUNTING.

NOTE-
The old and popular method of heating bearings in an oil bath is DEFINITELY DISCOURGED.
HEATING INNER RING WITH A GAS TORCH IS PROHIBITED. In either case, it is difficult to
control the heating rate and final temperature, and even more difficult to keep the oil and/or
bearing clean.

2. When bearings are installed on shaft, make sure bearing is installed squarely and is firmly seated.
Hold bearing in place until it has cooled sufficiently so that it will not move from position. Cover
bearings to protect them from dirt.
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TORQUE VALUES

Main Flange Bolting (Casing To Stuffing Box Extension)

Stud Size Material Torque Value {Ft./Lbs.)
.88 314 264 - 310
1.00 314 404 - 475

Bearing Housing To Stuffing Box Extension

Bolt Size Material Torque Value (Ft./Lbs.)
.50 175 13-16
.62 , 175 27 -33
.75 175 47 - 65

Bearing End Covers And Cooling Cartridge To Bearing Housing

Bolt Size Material Torque Value (Ft./Lbs.)
38 175 6-8
50 175 13-16

Gland Studs (Mechanical Seal Only)

ol

Stud Size Material Torgue Value (Ft./Lbs.)
.50 314 + 26-30
.62 314 . 43 - 50
Used On Stainless Steel Fitted Pumps
.50 314 . 17-20
.62 ' 379 21-25

Impeller Capscrews

Impeller Capscrew Size Torque Value {Ft./Lbs.)
.50 : 17 -20
.62 . 34 -40
.75 51 -60
.88 . 68 - 80
1.25 119 - 140
1.50 153 - 180

Thrust Bearing Lock Nut

Bearing Size (Stamped On Bearing) Torque Value {Ft./Lbs.)
7311 73-77
7313 102 - 107
7316 155 - 163

Torque Values listed above are selected to achieve proper amount of pre-stress in the threaded fastener,
Maintenance personnel must insure that threads are in good condition (free of burrs, galling, dirt, etc.)

and that commercial thread lubricant is used. Torque should be periodically checked to assure that it
is at the recommended value,
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ASSEMBLY

1. Install oil throwers {50} and oil rings {31) onto shaft (10). Secure oil throwers to shaft by tightening
setscrews (253C).

2. Install the thrust (204) and radial (205) bearings in the same sequence and direction as removed.

- -

NOTE
When installing bearings on shaft, a slight heat is required to expand the inner bearing race. The
use of @ 150 watt light bulb with an alurinum foil cover to contain heat is recommended. Flace
bulb near inner race of bearing and use foil cover over bearing and light bulb. Heat for approxi-
mately 20 - 30 minutes.
3. Install lockwasher {241B) and locknut (240).

4. Place the bearing housing {159) in a vertical position on biocks in preparation for installation of
shaft assembly. Make sure blocking is of sufficient height so that shaft will not hit floor.

5. Rig shaft to overhead hoist and suspend vertically for installation into bearing housing (159).
Position oil rings {31) on shaft (10) to prevent damage as they enter bearing housing.

8. Install gasket (216A) and end cover {(160A). Lower the shaft assembly into the bearing housing
(159). Install gasket {216B) and end cover {1608B).

NOTE

Check the end play of the bearings. End play should be between .005" to .008". Adjust the
thickness of shims (257A/B/C) as required until this tolerance is maintained.

7. Install coupling and pump-end flingers (157A/B} onto shaft (10), Position flingers approximately
.040" to ,050" from their respective end covers (180A/B) and set the setscrews {259B) in each
flinger.

8. Place bearing housing (159) in a horizontal position.
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18, Check to see if rotor runs freely by turning the shaft with a strap wrench or by hand. Make
any corrections or adjustments.

19. Check driver rotation. Driver rotation must coincide with direction indicated by arrow on pump.

20. Align pump - motor coupling per “SHAFT/COUPLING ALIGNMENT" instructions and install spacer
piece.

Lubricate coupling per manufacturer's coupling instructions.
Install coupling guard.

21. Replace all auxiliary piping.
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) ) 1.560X2X10.5AWS (BACK PULLOUT DESIGN)

When reassembling the pump it is advisable to use new gaskets. The casing cover should be drawn
up sufficiently tight to prevent leakage, and the flange "GAP" should be even all around as measured

with feelers. If for any reason the main parting flange bolting is retorqued, coupling alignment must
be rechecked.

~j=GAP

CASING

GASKETj

) CASING COVER
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e e - ¢
~PUMP COMNECTIONS FURNISHED AS FOLLOWS) DISCHARGE - mLYIstoNs et
GLAND TONL 1TR DESCAIPTION DATE APPROVID
2.98 -~ 3888 ANST R,F. SUCTION BN BN M
1.58 - JBBA ANSI R.F. DIBCHARGE [o0 |3 - §
1 ~J
~AUXILIARY PUMP CONNECTIONG FUANISHED A3 FOLLOWS: : .
w»s PIPED BY I0P CO, L o s
ee PIPED BY PUACHASER (PLUGGED FOR BHIPMENT) SUCTION 1 _U
» PLUGGED | :
. BE LAt D
ees BD B.2SNPT  BRO HSO-VENT/BREATHER CAP 61
. BE 0.5MPT  BEARING HOUSING DRAIN . ummmﬁrfnbw
« BN #.5INPT  BRO HSG OIL FILL W/OIL RING INSP, PORT
O 9.54MPT  MECH. SEAL OLAND-DRAIN - MUST REMAIN OPEM ~ALL DIMEMSIONS IN INCHES.
DURING OPERATION TOLERANCE & ,12 UNLESS OTHERWISE SPECIFIED.
we E 8.528PT  BEARING BRACKET DRAIN _THIS DRAXING I8 NOT TO SCALE - WORK FROM DIMENSIONS.
wee F B.58NPT  HECH. BEAL-FLUSH INET ~READ INSTRUCTION BOOK BEFCRE LIFTING, INSTALLING,
» 81 8.75MPT  CASING DRAIN AUIGNING, AND STARTING (OR ROTATING) EQUIPMENT.
« RL B.75NPT  CASING VENT _ALL FLANGE CONNECTIONS ARE 3824 ANSI R.F.
eee RI 9.58 FLB, DISCHARGE-SEAL PIPING CONN. Fx Fy Fy Fr MAXIMUM ALLOWABLE NOZILE LOADING
«§  8,25NPT  NOM-FUNCTIOMAL 200 | 130 | 160 | 290
» U B.SINPT  NON-FUNCTIONAL . suet
e UL 1,SONPT  NON-FUNCTIONAL pisch | 16© 200 130 290
we V. B.5BNPT  HECH. BEAL GUAND-VENT OR GUENCH
FORCES bs
My My My Mg
ser | 340 | 2a0 | 170 |7 460 |
oiscy | 340 | 260 [ 170 | 4e0
A MOMENTS  ft-bs |
22 5] |t ROTATION: CCW-HI
4,88 --f——o 6.00 21.06 —= 1-7.75 SERVICE: OFF TEST PROPANE
1.88 i { N
N

COUPLING GUARD: IDP STANDARD

* _ _ : TYPET ALUMINUM , |
. —p— i

[ { - TYPE: TSCS S1ZE: 0011
R t * * t
7

1
e | S |
o s = MECH. SEAL: JOHN CRANE
f Thico ! ! T1 ARRANGEMENT!  SINGLE
9.06 1.56 OILER 8.62 2,15 1 A |
: | | 17 250 COUPLING! METASTREAM
i .

SHAFYS e
W%MMW_NNMWZWM_%% e ) DRIVERBY CUSTOMER H.P.4 10
" CUSTOMER_INF ORMATION WEIGHTS
f t— 6.00 CUSTOMER: TEXACO - PUMF
PLAN VIEW OF PUMP FEET CUST. ITEM: 23N-65 320bs
DRIVER
N/A N/A
SEAL PIPING PER API PLAN 11 BASEPLATE
RECIRCULATION FROM PUHP DISCHARGE TO BEAL GLAND N/A N/A
REFER TO I.R. DWG., NO, 2565445
TOTAL )
J20bs
+f GROER 1
_489-75276 DU lngersell-Deesser Pump Company
06 SRR St A
DATE
29DE92 . GENERAL ARRANGEMENT
|EAxw COOL IMENT. NO, | POMP SIIE
PIAZZA wmoum_ 1.50X2X8AWS
COPYRIGHT © 1992  [orauit - on x rhoduct prooucts 19 13| | Qi RMAN | |0 o W,
INGERSOLL-DRESSER PLMP CO. fiialia Scuiations 'nus Snick el | feawrm {C 62587399 00
! GOVERNHENTAL RESTRICTIONS OR_REGULATIONS. & TR AHOLE __2: NONE _ _n_A: 7o
PROJCTION PEPURNBP

- 5 — ] |




250 <
21
23
25
. 172 NPTCIX) 3
B/ l 25
q SEE zc.:,mA 5. L
172 NPT (2X)
- v ~al/V-8"00/D" 27
_\\\\ SEE END VIEW. 2d
L 29
. T rn L8 A_ uc
i 5/8 D. HOLES (4X)
iy S 90" C.C. ON A 31
N 4 =t 2 S. 750 D.B.C. Y
LT S T :
~ ) i .
} ) £
. @ m.w@/ ] 6.750 D. ,
, LW YL Wik o Toe swoew vk
- ] -~ )
[ ”,., ! TN T HRA-TB2IR -0\ /Qlk
< obo b b Uz Z N N 4R 1S3 - 0>
1 ~ Al N\ 72— - e Yoc) -
* ooa - [ e LMWy HRA 1S5 323 - O\
. 3! @ @ OJ 1 [ Res 'V Y
® (19 3.000 D. | D% AB-2375-242 T
3.250 D , : . R lvm.mo.assty o, .
. SEAL 0.D - — - 1.750 D o KTG. RG.
10312 e +. 000 A3S°Y.
2.375 D. ~. 001 2. 125 D. .
m.mmmm 500 SHAFT x. 002 EQUIPMENT REFERENCE: cu
T BYe CUSTOER
: SLEEVE INGERSOLL-RAND CO.
[roir————— 2. 062 « 562 ‘ EQUTPHENT javm.nvu 610 TTH ED. ,-u.o.zP
_ X roe O ABITATIR END USER
[ 4. 281 [ covereasor [ oTHER [-OCATION:
IMOOEL/SIZE. REQ. NO.
TTR8” A-LINE/
|SERTFL 1O, INSTALLEL
13. SPACERS (ITEM H15) ARE FOR THE PURPOSE OF PROPERLY LODCATING SEARL DATA
THE SEAL AFTER THE GLAND, SLEEVE, SHAFT, AND BEARINGS HAVE SEA. TESCRIPTION TTHATERTAC
BEEN LOCKED IN PLACE. THESE ITEMS MUST BE DIS-ENGRGED FROM A082 X FS|
THE SLEEVE. MOVED CLEAR OF ROTATING PARTS. AND LOCKED IN PLACE. me Tz CoDE P_.._ 1. PG
14, THE GLAND MJUST BE IN CONTACT WITH THE HOUSING. DO NOT OVERSTRESS. SERVICE DATs
15.. TO AYOID MOVEMENT OF THE SEAL IN RELATION TO THE SHAFT, SPOT FLLID
FACE THE SHAFT UNDER A MINIMUM OF TWO SET SCREWS ECUALLY SPACED. HY DROCARBON
: 300 PSIG MAX.
TEMPERATLRE pISCH MRESY.
| 350 F MAX. |
SHFET SPEED sP. BR.
3600 RPM MAX. 0.45 = 0.59
REFERENCE DATH DR DRTE CHK
B DISMANTL.ING PDX92125 PDX |111892] 6.
OROOVES H-SP-17453 BY JCI |FiE mroews o
THE FOLLOWING NOTES ARE IMPORTANT AND MUST BE DBSERVED FOR CORRECT SEAL INSTRLLATION AND OPERATION 1#17/0064X1 BY J-R__|PDX 73
. ] 11, VENT enS ENTREPHENT BEFORE STRRTLP. | O ]) mZQHzmmmmc D
L EOvE AL BIFR DS ON SHACT LAX WLELTVE BCroRt DESTRULATION OF Bevl -zﬂ!iugﬂgggﬁ.ginﬂfﬂﬁnﬁgﬁ -FF%S«W;QM:&#% serL 8IZET2 H:\mc t— X
b SO, 7 S ORI 1 I RO 65 2 R R S N R TR T e o 1 e | B BRR SER. TVPE:T-881H (RRTRIDE SEAL FOR A
T 7V ST KINB/OR I /MELLOWS TO ASSIST INSTRULATION . CHIEER BHET Bt On, . 1. ’ .
T AR e gl Bedosteopetapdustioile ittt IR b S B JOHN CRANE
r:ungniaagagrgg»:ﬂnidgg I B e WL N/A . D 20° Humm_.mﬂnmoaﬂ Sea
T L e T L ST S B I B R BB T, VD ST PR HATBL VT e o= M o oo mo—" | 5400 Dakion Stras
- e - . b
. sﬁ:ﬂ.BﬂﬁﬁwEgﬂmggn&eg.ﬁ.lshdwﬁnﬁﬂﬂgﬂﬂﬂﬁaﬁlﬂnﬂ.ﬁraﬂ:ﬂqgrﬁﬂ.«nr A member of the T)




FOR TOP ORDER OBR,

SUCTION

SHOP NOTES:

RECIRCULATION FROM PUMP DIS

TO SEAL GLAND

ARROWS INDICATE DIRECTION O

1. KEEP ALL PIPING AS CLOSE T
AS POSSIBLE.

2. PIPING TO BE CLEANED AND |
PER Q.C. PLAN HLM-26,LATES"

3. PIPING TO BE HYDROTESTED °

PART

429 -1527g -0\ Joz [oB oy /o5 /06 /ST/0R /04 H
HBQ-1S32B -0\ 02 [0B 62565445
42A-753271- o\ (0% _ NOUN om,mwg o
429 15320- 0 (02 R ST et o T [AR3) meeemsorman
SEA-15332 ~0\02 [0 e Y e o el e | DS TSR O
IN CONFIDENGE AND AOREES E»m.mnm.xmunvﬂn\%o THIRD ANGLE PROJ | PHILLIPSBURG N1 088
| Ll H o hof T Dotumi on W cory. T | DLW, | 70cea T N
THIRICF CR THX CONFIDENTIAL OX TRADE sSrCRIT D.s\. v\onom m\m T _
: ANFORMATION THEREIN, @ NOT Copy THE DOCIMENT. ma_u}NN} ] L ]
WABNING: THE EXPORT OR REEXPORT OF THIS | OR THE CONFIDENTIAL OR TRADE SECRET 0C92 _
COPYRIGHT @ 1992 ORAWING OR A PRODUCT PRODUCED BY THIS| DFCRMATION THEREIN AKD L0 UPON COMPLETION dv.ILb,.r.. 70092 SIZE | CODE IDENT, No, - | PART NO.
DRAWING IS SUBJECT TO U.S. EXPORT ADMINI- OCUANT, ALL ¢ot , |
INGERSOLL-RAND_COMPANY |S1aiTiok ‘REGULATIONS AND OTHER APPLICABLE | Aib Al MAVEMA orIED Thiroil OFIES THEREOF b B | 88032 6 2
ALL RIGHTS RESERVED GOVERNMENTAL RESTRICTIONS OR REGULATIONS. DWHITE [2\oca?. .

seate NONE |
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: NOTE :
v TU REFERENCE THE CCN FART
- NUMBE R _

WHEN ORDERING FARTS, BE SURE

INDUSTRY MATERIAL GFEC: AIS1-414@(BARS & FORGINGS) OR ASME~SA193 GR.B7 (FASTNER!

05R7 642 38R4KS 377
DESCRIPTION: NUT .S@
INDUSTRY MATERIAL SFEC: ASME-SQA-194 GR.&H

BeT18921 TERLLIDXIRR S~-316~1
DESCRIRPTION: GABKET .S@—-300#
INDUSTRY MATERIAL SPEC: AISI-Z1&6L/FLEXITE SURPER

95244190 216ABF 4 M—-125-3
DESCRIFPTION: ELBOW .S@-90 DEG
INDUSTRY MATERIAL SREC: ASTM-A1@Y
95492351 S7A7 T804 729
DESCRIFTION: PIFE .5@ SCH. 8@

INDUSTRY MATERIAL SFEC: ASTM-R12&6 GR.B

INGERSOLL~RAND COMPAMY

!

! SIZE: A 7TH ED SYMEOL: 110@~SFLNOUN: 3&1

| DESCRIFTION: SEAL RIFING

I DRAWING NUMBER: BES6E445 MATL SPEC: STEEL REW.
_ . BHEET = QF i
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