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Mechanical Equipment File Cover Summary Sheet

quipment Tvpe: Centrifucal Pump MEQ Prog Ko.: M-054

Manufacturer/Model No.: Eabcock and Wilcox Canada Ltd 6x8x13 SMK

Safety Function:

The Reactor Building Spray Pump provides a continuous supply of water
from the Borated Water Storage Tank or the Reactor Building Sump to

reduce Reactor Building pressure after a LOCA or MSLB accident.

Operation:

A motor driven centrifucal pump provides sufficient discharge head

and flow to supply the Reactor Building spray headers to quench steam

anéd remove airborne radiocactive contaminants released to the contain-
'nt after a LOCA or MSLB accident.

Qualification Status:

The Reactor Building Spray Pump is gqualified for a forty (40) year
service period and a thirty (30) day post accident condition provided
periodic maintenance and surveillance is performed which includes the
specific reguirements identified in the maintenance and surveillance

recommendations in Section G and Appendix A of this document.
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COMPONENT DATA AND ENVIRONMENT SHEET

MIDLAN‘NITS 1 AND 2
EQUIPMENT QUALIFICATION SUMMARY

EOUIPMENT 1D NUMBER |P-06/4A PARAMETEN NORMAL LOCA MSILB
TTOESCRIPTION  Centrifugal Pump T OPERAHILITY PERIOD BUyears JT Days 30 Lavs N
SCRVICE.  RB Spray Pump SAFETY FUNCTION RB Spray RB Spray RB Spray
MANUFACTURER: Babcock and Wilcox A. TEMPERATURE (Fi 50~ 104 50-104 50- 104
MODEL NO  6x8x13 SMK B. PRESSURE ATM AT ATM
SYSTEM  BEA PO NO. M-54 MEEQS NO: M-054 C. HUMIDITY (PERC A 0-100 100 100
noom NO. 027 DG AX ELEYATION 568 0. RADIATION (RADS) 6.6E06 3.0}106 3.0}.‘06
OPERATING CYCLES: 500 NONSEISMIC vien: N/A || E. SPRAY N/A N/A N/A
NESPONSE SPECTRUM FIG Future use F. SUBMERQENCE N/A N/A N/A
LOCA You  MSLD: }. SAFE SO No
MELD OUTSIDE RB:  N/A G. ACCURACY N/A N/A N/A
NOTES I NESPONSE TIME N/A 12 sec 72 sec
FQUIPMENT 1D NUMBER  1P-064B PANAMETEN NORMAL LOCA MSLB
OFSCRIPTION  Cenurifuga' Pamp 40 years 30 Days 3U Days
SERVICE K Spr{ly Pur SAFETY FUNCTION RB Spray RR Sp[ﬂy RB Sl""ly
MANUFACTURER Babrock and Wilcox A. TEMPERATURE (F) 50-104 50-104 5()-'}0!.
MODEL NO. 6x8x 13 SMK 0. PRESSURE ATM ATM ATM
SYSTEM  BKA PO NO: M-54 MEEQS NO. M-(054 C. HUMIDITY (PERC Ril) 0-100 100 100
ROOM NO. 025 BLDG: AX ELEVATION 568 D. RADIATION (ADS) 6.6E06 31.0E06 1.0806
OPERATING CYCLES: 500 NONSEISMIC VIBn: N/A || E. SPRAY n/A N/A N/A
NESPONSE SPECTAUM FIG: Future use F. SUBMERQENCE /A N/A N/A ’
toca Yes  msue: Yes SAFE SD. No ,
MELD OUTSIDE AB: N/A . ACCURACY N/A- N/A “UON/A
NOTES . NESPONSE TIME N/A 12 cec 12 sec
COMPMENT 1D NUMDER  2P-064A PARAMETEN NORMAL LOCA MSLB
DESCRIPTION Centrifugal Pump TOPERABILITY PERIOD | 40 yeoars 30 Days 30 Days
SERVICE:  RB Spray Pump SAFETY FUNCTION RB Spray RB Spray RB Spray
MANUFACTURER. Babcock and Wilcox A. TEMPERATURE IF) 50-104 50-104 50-104
MOoDLL NO 6x8x13 SMK B. PRESSURE ATM AT™ ATM
SYSTEM BKA PO NO. M-54 MEEQS NO M-054 C. HUMIDITY (PERC AN 0-100 100 00
RHOOM NO. (028 BLDG. AX ELEVATION: 568 D. RADIATION (RADS) 6.6706 3.0E06 3.0ED6
OPLNATING CYCLES: 500 NONSEISMIC VIBR: N/A || E. SPRAY N/A N/A N
ACSPONSE SPECTAUM FIG:  Future use f. SUDMERQENCE N/A N/A N/:C
LtOCA Yes MSLD  Yes SAFE SD:  NO
MELD OUTSIDE RB: N/A G. ACCURACY N/A N/A N/A

Qs o1
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COMPCNENT DATA AND ENVIRONMENT SHELET

MIDLAND’HTS I AND 2

EQUIPMENT QUALIFICATION SUMMARY

[~

OPENATING CYCLES:

LOCA MSLE:
HLLB OUTSIDE NG
NOTES

RESPONSE SPECTRUM FIG:

NONSEISMIC VIDR:
SAFE SO

E. SPRAY
F. SUBMEROENCE

. ACCURACY
H. RESPONSE TIME

EQUIPMENT 1D NUMDER 2P-0641B PARAMETER NORMAL LOCA MSLB
TOESCHIPTION  Contrifugal Pump ~OPEMABILITY PERIOD | 40 vears 0 Days “30 Days 1L -
SEAVICE: RB Spray Pump SAFETY FUNCTION RB Spray RB Spray RB Spray
MANUFACTUNER. Babcock and Wilcox A TEMPERATURE (F) 50-104 50-104 50-104
MODEL NO: 6x8x13 SMK 0. PRESSUNE ATM ATM : ATM
SYSTEM  BKA PO NO. M-54 MEEQS NO: M-054 C. HUMIDITY (PERC AN 0-100 00 100
NOOM NO. 026 BLDG: AX ELEVATION 548 D. RAD'ATION (RADS) 6.617‘26 3.0F06 3.0FE06
OPERATING CYCLES: 500 NONSEISMIC VIBR: N/A |l E. SPRAY N N/A N/A
NESPONSE SPECTIUM FIG: Fulture ase F. SUDMEROENCE N/A N/A N/A
LOCA Yes mMsLe:. Yes SAFE SD. No
HELB OUTSIOE AD: N/A 8. ACCURACY N/A N/A L N/A
NOTES M. RESPONSE TIME N/A /2 sec 72 sec
EQUIPMENT 1D NUMBER PARAMETER
DESCRIPTION ITY PERIOD
SERVICE: _SAFETY FUNCTION
MANUFACTURES: A. TEMPERATURE (1)
MODEL NO:. B. PRESSURE
SYSTEM PO WO EEGS NO: C. HUMIDITY (PERC Rl
NOOM NO PLDG: ELEVAYION: D. RADIATION (RADS) 4 SR
OPERATING CYCLES: NONSEISMIC VIBR: E. SPRAY Sk |
RESPONSE SPECTRUM FIG F. SUBMERGENCE 4 :
LOCA MSLD: SAFE SD.
HELD OUTSIDE RB. Q. ACCURACY
NOTES 1. NESPONSE TIME
EQUIPMENT 1D NUMBER PANAMEYEN
TDESCHIPTION T TOPERABILITY PERIOD
SERVICE: SAFETY FUNCTION
MANUFACTUNE™ A. TEMPERATURE (F) :
MODEL NO B. PRESSUNE :
SYSTEM PO NO EEQS NO C. HUMIDITY (PEQC AN
HOOM NO BLDG: ELEVATION: D. RADIATION (RADS)

19s
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION SHEET (1)

TYPE OF EQUIPMENT: Centrifugal Pump
MANUFACTURER: Babcock and Wilcox PROGRAM NO.: M-0541
MODEL NO.: 6x8x13 SMK
EQUIPMENT APPLICABILITY: ACCEPTANCE REF. PAGE(S)
Model Qualified, Configuration and Interface:z Match Installation y AP“L?“;E A B
EXTERNAL NORMAL OPERATING CONDITIONS

REQUIRED QUALIFIED ACCEPT. meTnop (1) JEF, PAGE (S)
QUALIFIED LIFE (2) 40 Years 40 Years Y AN Qﬁ?’uﬁ -
RESPONSE TIME N/A N/A N/A N/A N/A N/A
ACCURACY N/A N/A N/A N/A N/A -
TEMPERATURE, MIN. 50F 50F Y AN gl .
TEMPERATURE, MAX. 104F 104F Y AN Qﬂ?i,“ -
TEMPERATURE, AVE. N/A N/A N/A N/A N/A N/A
PRESSURE ATM ATM Y AN gxf’ﬂh b
HUMIDITY, MAX. 100% 100% Y AN 22?;,A -
TTD (RADS) 6.6E06 > 2.8E07 Y TC ﬁxq“l?z -
OPERATING CYCLES N/A N/A N/A N/A N/A N/A

:

(1) Qualification Method Symbols:
TC-Test of Vital Components,

(2) Qualified

without exception X

TT-Type Test,
OE-Operating Experience,

PT-Partial Type Test,

AN-Analysis

with exception (See MEFCSS, page 1)
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MECHANICAL EQUIPMZENT ENVIRONMENTAL QUALIFICATION SHEET (2)

ACCIDENT wNVIRONMENT: LOCA X MSLB X HELB OUTSIDE RB N/A |PROGRAM NO.: M-054
ACCEPT- 1
REQUIRED QUALIFIED ANCE MeTHOD (1) REF. PAGE (S)
Apdx A -
OPERATING TIME 30 days 30 days Y AN No. 10
- Apdx A
RESPONSE TIME 72 sec 30 sec Y PT No. 11
ACCURACY N/A N/A N/A N/A N/A N/A
Apdx A ",
TEMPERATURE 104 ¥ 104F Y AN No. 6
Apdx A .-
PRESSURE ATM ATM Y AN No. 6
Apdx A ;
rip(2) (RADS) ¥ /€ 9.6E06 /NA 9.6E06 /NA Y AN NO_'2’445 -
Apdx A
SPRAY N/A N/A N/A N/A No. 6 v
i Apdx A
SUBMERGENCE N/A N/A N/A N/A No. 13 -
LONG TERM FAILURE
OF SHORT-TERM USE / y i /A
EQUIP. WAS ADDRESSED | /2 i /A i /A N,

ACCELERATED AGING TIME/TEMPERATURE N/A / N/A

(1) Qualification Method Symbols: TT-Type Test, PT-Partial Type Test, TC~- Test of Vital
Components, OE-Operating Experience, AN-Analysis

(2) TIncludes the dose acquired under normal operating conditions over the equipment qualified life.
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EQUIPMENT APPLICABILITY EVALUATION SHEET

EQUIPMENT: Reactor Building Spray Pump PROGKAM NO.: M-054
ESSENTIAL
FOR MFGR./MODEL NO. C/PSs
SUBSYSTEM COMPONENT FUNCTION DATA REF. REMARKS
Babcock & Wilcox
Centrifugal Pump N/A Y 6 x 8 x 13 SMK N,/A
Shaft Seal
Assembly Y John Crane 8B-1] A
Pump Packing N See MEEQRF, Paqge 3 N/A
Pump Casing
Beals N See MEEQRF, Page 4 N/A
Bearing 01l
Seals Y See MEEQRF, pPage 5 B
Bearing Lubri- See Appendix A
cating 0il Y No. 4, 5 N/A
Bearing 0Oil
Sight Y GITS BW-20-04053 e
Flexible Koppers Model
Coupling Y 2% BS D
Pump Cooling N/A Y N/A N/A
- -
Heat Exchanger
Shutoff Vvalve N N/A N/A
Separater Out-
let Valve
No. 1 N N/A N/A
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COMPONENT /PART SUMMARY SHEET A

EQUIPMENT: Reactor Building Spray Pump COMPONENT: Shaft Seal PROGRAM NO.: M-054
NON-METALLIC ESSENTIAL REPLACE - REQUIRE~
PART FOR REF. REF. MENT BASIS | REF. MENTS REF.

DESCRIPTION FUNCTION _DOC. | MATERIAL | DOC. | INTERVAL (1) DOC. MET DOC. REMARKS
Appendix 7

0O-Ring Y 8 EPT Rubber] 8 10 Years AN 17 N/A N/A lilo. 1
: Appendix N

0O-Ring Y 8 |EPT Rubber] 8 10 Years AN 17 N/A N/A |No. 1
Aopendix A

O-Ring Y 8 EPT Rubber] 8 10 Years AN 17 N/A N/A [No. 1

(1)

Replacement Interval Basis Abbreviations:

OE-Operating Experience, AN-Analysis,
MR-Manufacturers Recommendation
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COMPONENT /PART SUMMARY SHEET B

EQUIPMENT: Reactor Building Spray Pump COMPONENT: Bearing O1il Seals PROGRAM NO.: M-054
NON-METALLIC ESSENTIAL REPLACE - REQUIRE~
PART FOR REF. REF. MENT BASIS | REF. MENTS REF.

DESCRIPTION FUNCTION | DOC. | MATERIAL | DOC. | INTERVAL (1) DOC. MET DOC. REMARKS
Outboard Bearing Nitrile Appendix A
Shaft Seal ¥ 2 Rubber 2 40 Years AN 18 N/A N/A |No. 1
Inboard Bearing Nitrile Appendix A
Shaft Seal Y 2 Rubber 2 40 Years | AN 18 N/A N/A fNo. 1
Outboard Covel Waxed Appendix A
Gasket Y 2 Pane; 2 40 Years | AN 16 N/A i/A INo, 2
Inboard Cover Waxed Appendix A
Gasket Y 2 Paper 2 40 Years | AN 16 N/A N/A No. 2

, ‘ Appendix A
Labricating O1il Y . 011 2 10 Years AN 17 N/A N/A |No. 4,5

(1) Replacement

Interval Basis Abbreviations:

OE-Operating Experience, AN-Analysis,
MR-Manufacturers Recommendation




COMPONENT /PART SUMMARY SHFET

e

EQUIPMENT: keactor Building Spray Pump COMPONENT: Bearing 01l Sight PROGRAM NO.: M-054
NON-METALLIC ESSENTIAL REPLACE - REQUIRE~
PART FOR REF. REF. MENT BASIS | REF. MENTS REF.
DESCRIPTION FUNCTION | DOC. | MATERIAL | DOC. | INTERVAL (1) DOC. MET DOC. REMARKS
Appendix A
O-Ring Y 9 BUNA-N 9 40 Years AN 18 N/A N/A |No. 1
Appendix A
0O-R1ing Y 9 BUNA-N 9 40 Years AN 18 N/A N/A [No. 1
Appendix A
Sight Glass Y 9 9 as req. AN 1? N/A N/A |No. 3

(1) Replacement Interval Basis Abbreviations:

MR-Manufacturers Recommendation

OE-Operating Experience, AN-Analysis,




COMPONENT /PART SUMMARY SHEET D

EQUIPMENT: Reactor Building Spray Pump COMPONENT: Flexible Coupling PROGRAM NO.: M-074
NON-METALLIC ESSENTIAL REPLACE- REQUIRE-
PART FOR REF. REF. MENT BASIS | REF. MENTS REF.
DESCRIPTION FUNCTION | DOC. | MATERIAL | DOC. | INTERVAL (1) DOC. MET DOC. REMARKS
Appendix A Appendix A
Greasco Y 10 |No. 7 N/A 10 Years AN 17 N/ N/A [No. 4,5

(1)

Replacement Interval Basis Abbreviations:

MR-Manufacturers Recommendation

OE-Operating Experience, AN-Analysis,




COMPONENT/PART SUMMARY SHEET F

EQUIPMENT: Reactor Building sSpray Pump COMPONENT: Heat Exchanger PROGRAM NO,.: M-054
NON-METALLIC ESSENTIAL REPLACE- REQUIRE~
PART FOR REF. REF. MENT BASIS | REF. MENTS REF.
DESCRIPTION FUNCTION |DOC. | MATERIAL | DOC. | INTERVAL (1) DOC. MET DCC. REMARKS
_ Appendix A
O-R1inq N 11 BUNA-N 11 40 Years AN 18 N/A N/A INo. |

OE-Operating Experience, AN-Analysis,

(1) Replacement Interval Basis Abbreviations:
MR-Manufacturers Recommendation




MEZCHEANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Shaft Seal Assembly PAGE 1 OF 17
‘fcpﬂ voin Crane PROGRAM NO.: M-054

DWG./DOC. NO.: 71-600-076 (Ref. 2) MODEL NO.: g3-

2
Item No. 7102, Ref. 2 LOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES X NO
DISCUSSION:

The sha seal prevents gross external leakage from the pump casing
along the rotating impel ler édrive shaf Failure of the non-metallic
parts cause increased shaf ‘eakage,metallic part wear, pump vibration

and decreased pump caoac1.:. The safety function of the pump may be
' ' not required for con-

~hp-;*ec. The Reactor Building Spray pumps are
i See surveillance and maintenance recommendations for
requency of seal inspection and maintenance.

PART DESCRIPTION: O-Ring item 2, Ref. 8

FUNCTION: Seal between shaft and rotating seal part
SAFETY RELATED: YES X NC

A replacement interval of ten years will assure that the vital rubber

components maintain their physical integrity to support their desig-
nated safety function,

MFGR.: N/A MODEL NO.: N/A
MATERIAL: EPT Rubber REFERENCE (8) t pep. £4046-2
DESIGN REFER- DEMONSTRATED | ACCEPT- | REFER-
RATING(S) | ENCE(S) | REQUIREMENTS BY ABLE ENCE (S)
5.0E06 Fads 17 Radiation - gammg Materials ¥ Refl7
4.65 E06 Rads Analysis Appendix A

(10 years plus

NO L
30 day post
accident)

~ -— 1 »C P : - - : “r - V4
310°7F 1 220°F (maximum Material Analvsis I:e-
I
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MEEQRF (CONT. PAGE 2 QF 17 PROGRAM NO,.: -034
PART DFSCRIPTION: O-Rins i1ter 4, Ref 8

FUNCTION: Seal between stationary seal part and pump housing
‘A.FETY RELATED: YES X NO A replacement interval of ten
years will assure that the vital rubber components maintain their
physical integrity to support their designated safety function.
MFGR.: N/A MODEL NO.: N/A
MATERIAL: EPT Rubber REFERENCE (S) : ##8B_§3808_, (Ref 8)
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-
RATING(S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
5S.0E06 Radg 17 Radiation-gamma |Material Analysis Y Ref 17
4.65 E06 Rads (1( Appendix A
years plus 30 day No. 1
post accident)
310°F 1 220°F (maximum [|Material Analysis Y Ref 1
temperature of Appendix ﬂ
%eﬁiéCU¢a:Ln No. 17
PART DESCRIPTION: O-Ring,item 15, Ref. 8
UNCTION: S: petween gland plate and pump housing
AFETY RELAT! YES NO X
Failure of this seal results in external leakage that does not effect
mechanical seal effectiveness.
MFGR.: Not available MODEL NO.: Not available
MATERIAL: EPT Rubber REFERENCE (S): 7200 5527 , (pe: g,
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-
RATING (8) ENCE (8) REQUIREMENTS BY ABLE ENCE (S)
5.0E06 17 Radiation-gamma | Material Analysis Y Ref 17
4.65 E06 Rads (1d Aopendix A
years plus 30 No. 1
day post accident])
310% 1 220°F (maximum Material Analysis i Ref 1
temperature of Appendix A
recirculating No. 7

£1uid)
e

-




MECEANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: ?u%p Packing PAGE _3 OF 17
.b'.':"GR.: oL available PROGRAM NO.: M-034
DWG./DOC, NO.: 71-600-076 (Ref 2, MODEL NO.: N/a
LOCATION: Aux Bldg 568 FT

SAFETY RELATED: YES NO _ X

DISCUSSION:

The pump packing normally reduces opumo leakage along the shaft.
Failure of the pump packing results in increased pump leakage.
Because of the construction of the pump, the leakage through the
pump packing is expected to be insignificant. Hence, the safety
function of the reactor building spray pump is not impaired.

PART DESCRIPTION: N'A - no non-metallic safetyv related components

FUNCTION:

SAFETY RELATED: YES NO

MFGR. : MODEL NO.:
MATERIAL: REFERENCE (S) :

DESIGN REFER~ DEMONSTRATED ACCEPT- REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

o
w



MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

PAGE 4

OF 17

PROGRAM NO.: M-054

COMPONENT: Pump Casin
qu_?GR,; Parker & Vario
DWG./DOC. No': 71- ‘:~'

600-076 (Ref 2) MODEL NO.: #2-454
item 1101, 1103, 1104, 1105, 3102 LOCATION: Aux Bldg. 568FT
SAFETY RELATED: YES NO _ x

DISCUSSION:

Hence,

The pume casing seals prevent leakage of the pumped process fluid from
occuring between metallic surface of the pump casing assembly.
of any of these seals results in external leakage of the process fluid.
Because of the construction of the pump, the leakage through the casing
seal is expected to be insignificant.
the Reactor Building Spray Pump is not impaired.

the safety function of

Failure

N/A - no non-metallic safety related components

PART DESCRIPTION:
FUNCTION:

SAFETY RELATED: YES

NO

MFGR.: MODEL NO.:
MATERIAL: REFERENCE (S) :

DESIGN REFER~- DEMONSTRATED ACCEPT~- REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

—_———

1€



MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Bearing 0il Seals PAGE 5 oOfF 17
qupcn,: unavailable PROGRAM NO.: M-054
: ~ s DWG. 71-600-07 Ref. 2) : 'S 3P
DWG./DOC. NO.: DWG. 71-600-076 (Ref. MODEL NO.: ‘3SS.Pittion)
LOCATION: Aux Bidg. S568FT
SAFETY RELATED: YES _ X  NO

DISCUSSION:

in operation and in standby.
in leakage of bearing lubrication.

See maintenance and surveillance

section for recommendations to avert bearing seal failure.

The bearing oil seals retain bearing lubricating oil while the pump is
Degradation of the bearing seals results

PAPT DESCRIPTION:

Outboard bearing shaft seal, item 4302,

Ref. 2

FUNCTION: Prevents oil leakage from the reservoir along the shaft

SAFETY RELATED: YES X NO

Adeguate radiation resistance has been demonstrated (Appendix A, No. 1)
MFGR.: not available MODEL NO.: not available
MATERIAL: Nitrile Rubber REFERENCE(S):Qggf.?i5600-076
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE(S)
2.038E08 18 Radiation - gammg Material analysis Y 18
9.6E06 (40 yrs{ and vital compo-
wlus 30 days nent test
post accident)
310°F 1 220°F - maximum Material analysis Y 1
temperature of Aopendix A
recirculating No. 7
water
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PAGE _5

PART DESCR

orF ! PROGRAM NO,:-054
IPTION: Inboard bearing shaft seal, item 4302, Ref. 2

-

Prevents o0il leakage from the reservoir along the shaft

FUNCTION:
AFETY RELATED:

YES NO

Adeguate radiation resistance has been demonstrated (Appendix A, No. 1)
MFGR.: Not available MODEL NO.: Not available
MATERIAL: Nitrile Rubber REFERENCE (S): DWG 71-600-076
DESIGN REFER- DEMONSTRATED ACCEPT~- REFER~
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
2.038E08 Radk 18 Radiation - Material analysis Y 18

9.6E06 (40 years

and vital component

plus 30 day post

test

accident)

310°F 1 220°F maximum Material analysis Y 1
temperaturs of
l {egerUIatlng
water
PART DESCRIPTION: Outboard bearing cover gasket,item 5115, Ref. 2

UNCTION:

The gasket provides a seal between the cover and reservoir

SAFETY RELATED:

YES

X NO

Adeguate radiation resistance has been demonstirated (Appendix A, No.

2)
MFGR.: not available MODEL NO.: not available
MATERIAL: Waxed Paper REFERENCE (S): DWG 71-600-076 (Ref 2)
DESIGN REFER~- ! DEMONSTRATED ACCEPT~- REFER -
RATING (S) ENCE(S) REQUIREMENTS BY ABLE ENCE (S)
1.0EO08 Rads | 16 Radiation- Material analysis | 16
9.6E06 (40 years |and vital component
plus 30 day post |test
accident)
310°F 1 220°F maximum Material analysis Y h]
temperature of
% recirculating !
i water

>
o




MEEQRF (CONT.) PAGE 7 OF 17 PROGRAM NO.: M-054

w
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PART DESCRIPTION: Inboard bearing cover gasket item » Re

FUNCTION: The gasket provides a seal between the cover and reservoir

‘s;sz'ry RELATED: VYES X NO

adeguate radiation res.istance has been demonstrated (Appendix A, No. 2)

for 40 yrs. normal service plus 30 day post accident

MFGR.: not available MODEL NO.: not available
MATERIAL: Wwaxed Paper REFERENCE (S) : not available
DESIGN REFER~- DEMONSTRATED ACCEPT~- REFER~-
RATING(S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
1.0E08 Rads 16 Radiation - Material analysis p 16

9.6E06 (40 years | and vital component

plus 30 day post | test

accident)
10° 290° 1 s a2l lues
310°F 1 2207 maximum Material analysis X 1
temperature of
recirculacing
water
PAPT DESCRIPTION: Lubricating 0il
UNCTION: 1.prication

SAFETY RELATED: YES _ NO

Radiation induced degradation of lubricating oil is insignificant below

exposures of 1.0E07 Rads.

MFGR.: See list on page 20, Ref. 1 MODEL NO.: Various

MATERIAL: REFERENCE(S): 1

DESIGN REFER~- : DEMONSTRATED ACCEPT~- REFER~-
RATING(S) ENCE (S) REQUIREMENTS ! BY ABLE ENCE (S)
1.0E07 Rads 17 Radiation - IMaterial analysis Y 17

9.6E06 (40 years |and vital component

plus 30 day post |[test

laccident)
310° 1 04° 1 ]
F  § 104 'F - maximum [Material analysis Y 1
pnvironmental & design rating
} kemperature




MECHANICAL EQUIPMEINT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Eearing 0il Sitht PAGE 8 oOF 17
..V.rcp..: Gits PROGRAM NO.: M-034
DWG./DOC. NO.: Reference 9 MODEL NO.: Bw-20-04052

LOCATION: Aux Bldg. S568FT

CAFETY RELATED: YES _ X NO
DISCUSSION:

The Gits 0il Sight Gage provides a means of observing bearlng reservoir
0il level. Failure of the oil sight seals would result in loss of
bearing lubricating oil and subsecuent bearing failure. Bearing
failure may cause pump seizure and loss of the Reactor Building Spray

-
Ty

R

qPART DESCRIPTION: O-Ring, item ie0, Ref 2

FUNCTION: Glass to sight body seal

SAFETY RELATED: YES _ X NO

Adequate racdiation resistance has been demonstrated (Appendix A, No 1)

MFGR.: Parker MODEL NO.: 2-257
MATERIAL: BUNA-N RFFERENCE(S): 14

DESIGN REFER~ DEMONSTRATED ACCEPT~- REFER -
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
2.038E08 Radd 18 Radiation- Haterial analysis Y 18

9.6E06 (40 years |land vital componant

plus 30 day post |test

accident)

-

. 3
¢ LImun Material analvsig 1




MEEQRF (CONT. PAGE _9 OF 17 PROGRAM NO.: M-054
PART DESCRIPTION: C-minc itenm 6105, Ref 2 o
FUNCTION: Sight body to reservoir seal
SAFETY RELATED: YES KO
adeguate radlation resistance hasiggen demonstrated (Appendix A, No. 1)
MFGR.: Parker MODEL NO.: Unavailable
MATERIAL: BUNA-N REFERENCE (S) : 14
DESIGN REFER~- DEMONSTRATED ACCEPT~ REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
2.038E08 Ra 18 Radiation- Material analysis  ; 18
9.6E06 (40 years | and vital componenkt
plus 30 day post | test
accident
310°F 1 220°F maximum Material analysis Y 1
temperature of
recirculating
water

PART DESCRIPTION:

Sight Glass,

Ref

<9

UNCTION: Visual indication of

reservoir cil

level

SAFETY RELATED: YES _X  NO Radiation resistance is in excess
2f 1.0EQ08 rads which is higher than TID of 9.6E06. However it shall be
replaced 1f any crgék;ng or discoloration of the glass occurs.
MFGR.: Unavailable MODEL NO.: Unavailable
MATERIAL: Glass REFERENCE (S) : 14
DESIGN REFER~- ‘ DEMONSTRATED ACCEPT~ REFER~-
RATING(S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
1.EO08 Rads 17 Radiation- Material analysis Y 17
|9.6E06 (40 years |and vital compcnenﬁ
plus 30 day post |[test
accident)
310°F 1 220°F maximum Material analysis Y 1
temperature of
recirculating
water
|
-




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Flexible Coupling PAGE 10 OF 17
GR.: FKoppers PROGRAM NO.,: M-052
DWG./DOC. NO.: Reference 10 MODEL NO.: 2% BS

LOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES X NO

DISCUSSION:

The flexible coupling is an all metallic component which uses grease
to lubricate the driving and driven portion of the flexible coupling.
The coupling manufacturer recommends greasing the coupling every six
months for those couplings continuously in service. 1In this applica-
tion the pump operation during a LOCA or MSLB will not exceed 30 days.
Additionally, the coupling is not subjected to the containment ,
environment. Koppers recommends Koppers Coupling Grease KSG which has
a polyvethylene base. (See Appendix A No. 4, 5).

PART DESCRIPTION: Grease

FUNCTION: The grease lubricates the driving and driven portions of the coupling

SAFLTY RELATED: YES X NO

See explanation above

MFGR.: See list on page 20, Ref. 1 MODEL NO.: Various
MATERIAL: REFERENCE(S): 1

DESIGN REFER- DEMONSTRATED ACCEPT- REFER -
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
1.0E07 17 Radiation - Material analysis Y 17

9.6E06 (40 years|and vital component

plus 30 day post |test

accident)

2O o g P
104°F - maximum [Material analysis Y 1

[

%
environmental




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Heat Exchanger Shut-off Valve | paGe 11l OF 17

MFGR.: N/A PROGRAM NO.: M-054

DWG./DOC. NO.: N/A MODEL NO.: N/A

LOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES NO _ X

DISCUSSION:

The heat exchanger shut-off valve provides positive isolation of the
pump casing heat exchanger. Failure of the valves non-metallic parts
results in external leakage of the cooling water. Because of the
construction of the shut-off valve the leakage through the non-
metallic parts is expected to be insignificant. Hence, the safety
function of the reactor building spray pump is not impaired.

PART DESCRIPTION: N/A - no non-metallic safety-related components

FUNCTION:

SAFETY RELATED: YES NO

MFGR.: MODEL NO.:

MATERIAL: REFERENCE (S) :
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-

RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Separator Outlet Valve PAGE &3__ OF iz_
‘n‘GR.: N/A PROGRAM NO.: M-054
DWG./DOC. NO.: N/A MODEL NO.: N,/2
LOCATION: Aux. Bldg. 568FT

SAFETY RELATED: YES NO X

DISCUSSION:

The separator outlet valve provides isolation of water from the
cyclone separator and auxiliary water supply. Failure of the non-
metallic parts of the valve results in external leakage of water from
the pump seal and auxiliary water source. Because of the construction
of the valve the leakage through the non-metallic parts is expected to
be insignificant. This leakage does not impair the safety function of
the pump.

QEART DESCRIPTION: N/A - no non-metallic safety-related components

FUNCTION:
SAFETY RELATED: YES ____  NO ___
MFGR. : MODEL NO.:
MATERIAL: REFERENCE (S) :
DESIGN REFER~- DEMONSTRATED | ACCEPT- | REFER-
RATING(S) | ENCE(S) ! REQUIREMENTS BY ABLE ENCE (S)

24




MECEANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Separator Outlet Valve PAGE 13 OF 17
{FGR.: N/A PROGRAM NO.: M-054
DWG./DOC. NO.: N/A MODEL NO.: N/A

LOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES NO X

DISCUSSION:

The separator outlet valve provides positive isolation of water from
the cyclone separator to the pump suction. Failure of the non-

metallic parts of the valve results in external leakage of seal and
auxiliary water. Because of the construction of the valve, the
leakage through the non-metallic parts is expected to be insignificant.
This leakage does not impair the pumps safety function.

ART DESCRIPTION: y/2 - no non-metallic safety-related components

FUNCTION:
SAFETY RELATED: YES __ = NO __
MFGR.: MODEL NO.:
MATERIAL: PEFERENCE (S) :
DESIGN REFER~- DEMONSTRATED ACCEPT- ' REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

n
w




MECEANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

O0il Cooler Shut-off Vvalve

PAGE 14

OF 17

COMPONENT :
'I'EFGR.: N/

PROGRAM NO.:

M-054

DwG./DOCO No. : :\"l;:.

MODEL NO.: N/A

LOCATION:

Aux Bldg. 568FT

SAFETY RELATED: YES NO _X

DISCUSSION:

auxiliary water.

The cil cooler shut-off valve provides positive isolation of auxiliary
cooling water to the oil reservoir cooling jackat.

Failure of the

non-metallic parts of the valve results in external leakage of
Because of the construction of the valve,
leakage through the non-metallic parts is expected to be insignificant.
This leakage does not impair the safety function of the pump.

the

#AR’I’ DESCRIPTION: N/A - no non-metallic safety-related components
F

UNCTION:
SAFETY RELATED: YES ____  NO
' MFGR. : MODEL NO.:
MATERIAL : REFERENCE (S) :
DES IGN REFER- DEMONSTRATED | ACCEPT- | REFER-
RATING(S) | ENCE(S) | REQUIREMENTS BY ABLE ENCE (S)

N B

N




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Seal Shut-off Valve PAGE 15 OF 17
‘_li‘:“GR.: not available PROGRAM NO.: M-054
DWG./DOC. NO.: 71-500-007, (Ref 3) MODEL NO.: N/A

LOCATION:

SAFETY RELATED: YES NO X

DISCUSSION:

The seal shut-off valve prcvides positive isolation of auxiliary

water to the pump seals. Failure of the valve non-metallic parts
results in external leakage of auxiliary water. This leakage does not
impair the sealing function of mechanical seals. Hence, the safety
function of the pump 1is not impaired.

*ART DESCRIPTION: N/A-no non-metallic safety-related components
FUNCTION:

SAFETY RELATED: YES NO

MFGR.: MODEL NO.:
MATERIAL: REFERENCE (S) :
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-

RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)




MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Cyclone Separator PAGE _16 or 17
GR.: N/A PROGRAM NO.: M-034
DWG./DOC. NO.: DWG. 71-600-076 (Ref 2) MODEL NO.: N/A
item 7106 LOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES NO X

DISCUSSION:

The cyclone separator removes particles suspended in the water
servicing the pump seals. Failure of the non-metallic parts of the
cyclone separator results in external leakage of water. Because of
the construction of the cyclone separator the leakage through the
non-metallic parts is expected to be insignificant. This leakage does
not impair the safety function of the pump.

PART DESCRIPTION: N/A-no non-metallic safety-related components

UNCTION:

SAFETY RELATED: YES NO

MFGR.: MODEL NO.:

MATERIAL: REFERENCE (S) :
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-

RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

S

N
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MECEANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM
COMPONENT: Heat Exchancer PAGE 17 oF 17
MFGR.: John Crane PROGRAM NO,: M=-054
DWG./DOC. NO.: John Crane TDS D-2200-2, MODEL NO.: 2-S
Ref 2, item 7110 LOCATION: Aux Bldg 568FT

SAFETY RELATED: YES _X

—

DISCUSSION:

The heat exchanger provides cooling for the pump seals to prolong seal
life. Failure of the heat exchanger's only non-metallic part results
in external leakage of auxiliary water. Because of the construction
of the heat exchanger, the leakage through non-metallic parts is

expected to be insignificant. Hence, the safety function of the pump
is not impaired.

‘PART DESCRIPTION: O-Ring
FUNCTION: Shell to shell cover seal
SAFETY RELATED: YES NO X
Adequate radiation resistance has been demonstrated (Appendix A, No. 2)
MFGR.: not available MODEL NO.: not available
MATERIAL: BUNA-N REFERT’ E (S) : 059 Frane DS
DESIGN REFER~- DEMONSTRATED ACCEPT- REFER~-
RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
2.038E08 Radg 18 Radiation- Material analysis Y 18
9.6E06 (40 years|and vital component
plus 30 day post [test
accident)
310°F 1 220°%F maximum Material analysis t < 1
temperature
recirculating I
water i |
| |

(te




Frequency
Quarterly

Yearly

Reactor Building Sprav Pump

Surveillance and Maintenance Recommendations

M54

Requirement

Check proper level of bearirg
oil reservoir,.

Check pump packing and oil
seals for excessive leakage.

Check seal injection, bearing
cooling and pump cooling water
valves full open.

Run Reactor Building Spray
Pumps to check for pump
performance and vibration.

Replace oil seals, renew
coupling seals, replace
oil sight seals.

Action
Add clean o0il as
required.

Initiate procedures
to repair excessive
leakage.

Open valves to insure
cooling.

Initiate pump repair to
correct noted deficien-
cies.

Disassemble pump/motor
coupling and inspect
for wear. Regrease the
coupling before assem-
bly.

Drain bearing oil
reservoir, replace oil
seals and refill the
0oil reservoir.



Yearly Inspect pump shaft seal. Replace shaft seal if

i
-

(cont) worn or damaged. Re-
‘ pack pump, adjust

packing for proper
leakoff.



APPENDIX A

Radiation induced degradation of E.P.R. and E.P.T. type rubber
is mild to moderate for 5.0E06 Rads (Reference 17, pages 3-24).
Nitrile Rubber was exposed to 2.038E08 as a seal O-Ring and
still performed its sealing function (Reference 18, Page 70).
The projected radiation dose for the Reactor Building Spray Pump
for the post LOCA 30 day operability period is 3E06 Rads
(Reference 12, Table 1-6). Utilizing S5S.0£06 Rads as the maximum
tolerable radiation exposure, and from Reference 12 the normal
radiation dose for a one (l) year operating period is 1.63E05
Rads, a replacement interval of ten (10) years resulting in a
total integrated dose of 4.65E06 Rads will assure that the vital
EPT rubber components maintain their physical integrity to sup-
to.t their designated safety function(s). The replacement of
the Nitrile Rubber seals is not required over the total antici-
pated service life of the seals since adequate radiation resis-
tance has beer demonstrated (2.038E08 Rads radiation resistance
vs 9.6E06 Rads TID).

The Reactor Building Spray Pump waxed paper oil seals are
subjected to a radiation field of 9.6E06 Réds during forty (40)
years normal and thirty (30) days accident conditions. Tests of
various waxes subjected to a radiation dose of 7E08 Rads showed
some evidence of crumbling. Tests on cellulcse, the major
constituent of paper subjected to 1E(08 Rads, resulted in only a
16% degradation (See Reference 16). Typical radiation damage
thresholds are based on 25% degradation. Therefore replacement
of the waxed paper seals 1is not required over the total
anticipated service life of the seals since adequate radiation
resistance has been demonstrated. However, any maintenance
activity that requires access to the inboard bearing covers may
require replacement of the waxed paper seals.



3.

The oil sight glass shall be replaced if any cracking or
discoloration of the glass occurs. Failure of the glass causes
loss of lubricating oil and subsequent loss of the Reactor
Building Spray Pump safety function. Since the radiation resis-
tance of the glass is in excess of 1E08 Rads (Reference 17, page
4-6), replacement due to accident environments is not required.

Babcock and Wilcox and Koppers, manufacturers of the pump and
flexible coupling respectively recommend a spectrum of bearing
lubricating oils and coupling greases for use in the Reactor
Building Spray Pump (See Reference 1, page 20). Radiation
induced degradation of the Marfak #1 grease and Regal BR and O
manufactured by TEXACO is insignificant below exposures of 1E07

Rads. Regal BR and O oil is now designated R and O 46 (See
Reference 14).

A Site Restriction Form designating the type of bearing
lubricating oil and coupling grease to be used in the Reactor
Building Spray Pump has been completed to insure that the
manufacturer's lubrication regquirements and the radiation
resistance requirements are satisfied. Annual replacement of
the pump bearing and coupling lubrication further reduces the
probability of radiation induced degradation.

The Reactor Building Spray Pumps are located in the Ruxiliary
Building and as a result do not experience any change in
temperature arnd pressure resulting from a LOCA or MSLB. In
addition, chemical spray is not applicable to equipment located
outside of containment (Reference 12, page 1-26).

The components/parts essential to the safety function of the
Reactor Building Spray Pump are all totally internal to the pump
assembly and are not exposed to a 100% relative humidity’envi-
ronment. If there is any wetted non-metallic materials the



10.

ll.

design temperature threshold of those materials, 310°F
(Reference’ 1, page 30), is greater than 220°F which is the
maximum temperature of the reactor building sump recirculating
water,

A comparison of the Reactor Building Spray Pump performance test
(Reference 15) and the pump specifications (Reference 1) deter-
mined that pump pressure was 110% of normal pressure and pump
flow was 70% of normal flow 5 seconds after the start of the
pump motor. Pressure and flow stabilized at their nominal
values within 30 seconds.

The Reactor Building Spray Pump Motor Qualification is discussed
in the Electrical Qualification Program number M-054 in Section
2.15 of Reference 12.

Since the Reactor Building Spray Pump is 1located in the
Auxiliary Building, radiation is the only environmental para-
meter that changes as a result of a LOCA or MSLB. The non-
metallic constituents of the pump have been evaluated based on
their material properties including composition, function and
radiation resistance. Based on the margins present in the
material properties of the components over the required environ-
mental parameters, the Reactor Building Spray Pump is qualified
for a 40 year normal service plus a 30 day accident condition
period providing periodic surveillance and maintenance is
performed to inspect and renew essential parts, as previously
identified.

The Reactor Building Spray Pump respcnse time requirement of 72
seconds is based on the most limiting response time character-
istics of (1) 58 seconds to fill the Reactor Building Spray Line
Piping (assuming the Reactor Building Spray Pump discharge valve
is 40% open), (2) a 10 second delay has been assumed for avail-
ability of electrical power to tlLic pump motor, and (3) the



12.

13.

shortest Reactor Building pressure excursion to 30 psig
resulting from an MSLB or 4 seconds. The demonstrated pump
operability from performance testing (Reference 15) is 100%
operability at 30 seconds (See Note 8).

The Reactor Building Spray Pump subjected to analysis and
performance testing as described in this program is identical to
the pumps installed at the Midland Plant as noted in References
1, 3, 4, and 15.

Because the Reactor Building Spray Pumps are located outside of
containment and not required for a HELB, both normal and acci-
dental submergence are not considered for the gqualification.
Thus this category is not applicable.

Lo
wn



REFERENCES AND ADDITIONAL DATA

AGE i1 OF 2 PROGRAM NO.: M-054

1. B&W, Instruction Meanual 7220-M-54-AC for Reactor Builiding Spray
Pump Model 6 x 8 x 13 SMK.

2. B&W Drawing 71-600-076 Cross-Sectional View of Centrifugal Pump
6 x 8 x 13 SMK with varts list.

3. B&W Drawing 71-500-077, Pump, Motor, Baseplate and Auxiliaries.

4. B&W Spec. No. 229995 Specification for Conducting of Performance
Test on Centrifugal Pumps for Nuclear Power Plants.

5. Midland Plant Units 1 & 2 FSAR Vol. I Figure 1.2-2 Reactor
Building Sprav Pump location,

6. Deleted.

7 Midland Plant Units 1 & 2 FSAR Vol. XVI Figure 6.2 M412a,
}M412B Reactor Building Snray Svwstem

8. John Crane DWG CFSP 54046-2 Mechanical Seal.

9. NUTECH Telecommunication with Gits Manufacturing, dated
October 19, 1982,

10. NUTECH Telecommunication with Xcnvers Manufacturing, dated




REFERENCES AND ADDITIONAL DATA

.I PAGE 2 OF 2 PROGRAM NO.: M-054

1l1. John Crane Technical Data Sheet D-2200-2 for a Model #2-S
Heat Exchanger.

12. Midland Plant, Units 1 & 2 Environmental Qualification Report,
Vols. 1 & 1II.

13. Deleted

l14. NUTECH Telecommunications with Texaco on Greases and Lubricants,

dated October 26, 1982.

B&W Test Report Contract No. 7:3-7224 Thermal Transient Test

Graphs Flow and Pressure vs Time, Pages 10 and 12, March 1981.

16. Robert O. Bolt and James G. Carrol, "Radiation Effects on Organic
Materials", Academic Press 1963, New York.

l17. Electric Power Research Institute, "Radiation Effects on Organic
Materials in Nuclear Plants", EPRI Report NP-2129,
November 1981.

18,

Rotork Qualification Test Report 722-M123C-105-1, Wyle Laboratories

Test Report No. 43979, Rev. A, October 24, 1978 (Retained in CPCo

M
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Babcock & Wilcox Canada Ltd.

- —

BUMDS

SECTION:1.0

INTRODUCTION:

We welcome you as another of the growing 1ist of customers who
have chosen B&W pumps for their specific requirements.

This quality product veprasents more

than €ifty years of experience

in the R&D and manufacturing of specialized pumps for the eiectric
utility industry.

This Manual is prepared to provide you with detailed instructions

about the operation and maintenance of your B&W pump.

Should you have questions regarding this pump or require the
service of our experienced service personnel, please contact

your nearest B
or contact Hea

aW pumps representative as listed {a this Manmral,
d 0%fice at Carbridge, Ontario, Canada.
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CONTRACT DATA

Customer Consumers Power Company
Location Midland, Michigan
Purchase Order 7220-M-54-AC
Serial No. 72240/72241/7272/72243
Model © 6xBx13 SMK
Service Reactor building spray pump
Maizrial Verification ASME Class 2
Seismic Class I
L1qu1& Borated water -
? Temperature 400 F - 3100 F
R ’ Spacific Gracity 1.0
Capacity 1200 USGPM
' Total Head 387 ft.
Efficiency 72.5%
B.H.P. 176
; Pump RFM 3550
| Motor:
Manufacturer A11is-Chzimers
H.P. <00
Speed 3550 RPM
Volts 460
) Phase 3 .

: Cycle €0
'@
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&YW pumps

Babcock & Wilcox Canada Ltd.

:
® ~'
RECEIVING OF EQUIPMENT

g |

Dwg. No..

RECEIVING OF EQUIPMENT

Upon receipt of the unit, a careful inspection should be made ts :
determine if any damage has been incurred to the u' ’t during 2 j
transit or site handling.

N i

Should there be evidence of damage, then report this immediately
to the shipping agent and Babcock & Wilcox Ltd. .

CAUTION
T XTTTOTIT

"ALL PUMP OPENINGS ARE FACTORY SEALED AFTER FIMAL ASSEMBLY TO
PREVENT CONTAMIWATION OF THE INTERNAL COMPONENTS. THESE OPEKINGS
SHOULD ONLY BE OPENED IMMEDIATELY PRIOR TO PIPING INSTALLATION.

™y

e

2220 MSF 7=/
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B&W pumps

3abcock & Wilcox Canada Ltd.

INSTALLATION

Preparation:

Before installing the pump, the surfaces should be cleaned and,
using a solvent, remove any protective coating from the pump
shaft.

If the pump has beer in storage, and prepared for storage in
the manner previously outlined, it will be necessary to remove
all oil from the bearing housing. The bearings should be
flushed and re-lubricated, the propar procedure for this
operation is outlined in the lubrication section.

Locatian:

The pump should be installed as near the suction s.nply as
possible, with the shortest and most direct suction ripe as
practical. It should be riaced with sufficient accessibility
for inspection and maintenance. {

¥here possible, the pump should be located below the intake
pumping water level to facilitate priming and assure a steady
flow of liquid. ‘This condition provides a positive suction
head on the pump.

ttlhen installing the pump, consider the location of it in
relation to the system to guarantee sufficient NPSH (net
positive suction head) at the pump impeller eye.

The available NPSH must always equal or exceed the required
NPSH of the pump.
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B&W pumps

SECTION:

4.

~

Factory Alignment:

fae 5 ﬁ
walel
Babcock & Wilcox Canada Ltd. Bk d
Ove. Mo 1
1
3
1

e

o

Pumps and drivers that are received from the factory with .
both machines mounted on a common bac2plate were accucately

aligned before shipment. All baseplates are flexible to

some extent prior to grouting and therefore must not be relied

upon to maintain factory alignment. Rezlignmert is necessary

after the compliete unit has been leveled on the foundation and
again after the grouting has set and foundation boits have been
tightened. The alignment must be checked after the unit is

piped and rechecked periodically to compensate for pipe strains,
settling, etc. :

Only the pump is dowelled to the baseplate at the factory. The
driver is dowelled after the final alignment has been completed
under operating conditions. :
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Mo'mting:

Befure placing the unit on the foundation, clean the top of the

surface, breaking off any loose pieces of concrete. Roughen the .

top of the foundation with a star chisel and clean it; then
thoroughly wet the top tn avoid too rapid moisture absorpticn
from the grouting.

Stuff waste around the foundation bolt holes to prevent the
grout from fiowing into the bushings.

The baseplate should be supported on the foundation on rectangular
metal blocks and shims. The blocks and shims should be placed
close to the fourdation bolts and evenly spaced directly under the
loads to give uniform support. A gap of 1" -.1%;" should
be allowed between the foundation and the baseplate for grouting.
Adjust the blocks and shims until the shafts ¢ the pump “nd driver
are level. Check the coupiing faces with an indicating gauge
placed between the coupling halves. Check with a machinist's
spirit level the suction and discharge flanges for horizontal and
vertical alignment.

Preliminary angular and parallel misalicnment are corrected by
adjusting the shims under tha baseplate. Final correction is made
after tne basepiate is properly grouted salid. After each change

it is necessary to recheck the alignment of tic coupling halves
since adjustment in one direction may disturb adjustments previously
made in another direction. .
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INSTALLATICH

Preliminary angular and parallel misalignmant are correccted by adjusting
the wedges or shims under the baseplata. Final correction is made after
the baseplate is properly gqrouted solid. ZAfizr each change it is necessary
to recheck the alignment of the couplina halves since adjustment in one
direction may disturb adjustments already r2dz {n another directicn.

/hen the unit has been aligned and the chn‘a“on bolts have been tightened
avenly but not too firmly; the pump may then Se grou:»d to the foundation.
A wooden form must be built cutsids *he basa i3 zontain the grout.

Stuff waste around the foundation boit helas i prevent the grout from
flowing into the bushings.

The baseplate and the dam should than ba filled with grout. It is
desirable to grout the shims or wedgas in plsc2. The grout(s) holes in the

top of the baseplata also serves as a vent %2 :1low air to excape. Grout
shruld be puddied continuously as it is pourzd to expel the air and completely
fill the space under the baseplate %o the level of the grout hold. Hollcw
spots can be detacted by tapping on the bassplat2 with a hammer.

Yhen the grout 3 hard, check the foundaticn bolts to assure they are tight,
and recheck the coupling nalves for alignment.

The coupling supplied will not cempensaie for misalignment. To maintain
bearing 1i1fe and pump efficiency, the driver ~ust be carefully aliagned with
the pump as cutlined in the coupling manufacsurer's instructions. A final
alignment check is made after the 1 unit has $horougnly warmed under actual
operating conditic:s. The unit is shut down and the coupling alignment
irmediately checked. Final corrections are made by adding or removing shims
under the driver to yield aliaonment 'nder cpsrating conditions. HNote that
adjustment to correct alignment in one dirsciion may alter in another.
Always check all directions af4er making any :djustments. Periodic checks
are vell worthwhile to ensure srouble-frze c-sraticn. Foundation or supports
may settle in time and upsat a careful initial installation.

Jour 1
m

0

wAEN THE FINAL ALIGIMENT HAS BEEN CCHP' ETZD U'DER CPERATING CONDITIONS, THE
DRIVER SHOULD 82 CCWELLED TO THE CASEPLATE. SEE MANUFACTURER'S PROCFDURE
ON COLPLING ALIG%%EV’ AlD TAELE OF OPERATIONAL LIWLTS :
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OPERATICH

Priming: i

Before any centrifugal pump is started, the casinn and suction pipe . ;
nust be full of the liguid being pumrzd. Certain parts within

the pum: depend upon tne purmnad 1iguid for their lubrication, and §
may seize or otherwise be damiged if the pump is operated dry. ;
Pumps which have been installed so that the top of the casing is :
below the level of the liguid being ru=ped will prime automatically i
when the following instructions have teesn completed: Y
L
(1) Close the gate valve in the discharge line. ¥
i (2) Remove the vent plug. -
, (3) lovly oper the gate valve in the suction line until the J'
i liquid has completely filled the pump casing.

( 0 (4) Replace the vent plug. . 1

(5) Open gate valve “ully in the suction line.

4

(6) For pumgs that have been in storage see section Servicing ]
and Cleaning. ’

The pump is now fully primed and ready for pre-s.arting procedure. }
1

S
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OPERATION

Pre-Startinag: g o

Check List:

(1)
(2)

(3)

(4)

(5)
(6)
(7)
(8)
(9)

Prepare motor ac outlined in manufacturer's manual.

Disconnect coupiing and jog motor, it must rotate in
the same direction as the rotation arrcw stamped on
the pump.

Rotate pump shaft, make sure there is no binding or
rubbing. ’

‘Check alignment of pump and metor shafts, and connect

coupling.

Check bearing oil lubrication for correct amount.
Check.for lubricating fluid in mecharical seal.
Check that pump and suction line are fully primed.
Chech sucticn line gate valve is fully open.

Check lubrication of driver bearings (see manufacturer's
instructicus).

T,
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OPERATION

(1) Energize motor. ‘ 3

|
|
|
: |
Starting:
1
(2) After pump has attained its full operating speed, slowly
open the discharge valve. 1
(3) Be sure pump is running quietly, if there is any abnormal
noise or vibtation, shut the pump down and investigate.

(4) Check pump bearing temperature, if bearings should run
sbnormally hot, shut the unit dovm immediately and examine.

S S T PUPUDP " WP TN g T g WS

e
S .~

(5) Check flow of lubricant to the mechanical seals.
(§) Check suction and discharge piping for leaks.
Throttling Pumo:

Mever throttle suction line. Throttle or partially close
discharge valve oniy.
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OPERATION

Stopping Pump:
1. Close discharge valve.
2. Stop motor.
3. Close suction valve.
4. Close lubrication 1ine to mechanical seal if external

lubricating water is used.

Indefinite Shut Down:

1.

Flush and relubricate pump and motor bearings (see

servicing and cleaning,.

Remove casing plug and drain casing and all piping 1f'

there is a possibility of the liquid freezing.

Remove mechanical seal and inspect for wear (see
manufacturer's instructions for assembly and maintenance).

Provide pump and motor with protective covering.
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MATNTENANCE

(a)

10.
* 11.

12.
13.

18,

15.

DISMAMTLING OF PUMP BASIC COMPOHENTS

Refer to sectional arrangement drawing for part name and item numder. .
Drain ofl sump and pump casing. :

Disconnect all auxiliary piping, oilers and remove spacer coupling
according to manufacturer's instructions. -

Remove casing ﬁ;is} Item 1105, and capscrew holding frame support
foot (5331) to baseplate.

Remove the complete frame and backcover assembly from_the pump casiﬁg.
Remove impeller nut (4201) and impeller lock washer (4203).
Remove the impeller (2102).

Remove the impeller key (4208).

Disengace glandplate capscrews (7229) vhich holds the glandplate to
the backcover, and capscraws (5321) fictding backcover.

Slide the backccver (6102) off the shaft. (The backcover jacket
plate (6104) 4s removed along with the bzckcover during this operation).

Remove the shaft sleeve (4103) from the shaft.—(The mechanical seal
assembly which is attached to the sleeve will also be removed during
this operation). ’

Remove shaft sleeve gisket (4107)’?rom shaft.

Dismantle mechanical seal assembly (refer to appendix for mechanical =
seal instructions).

Remove the inboard bearing V-ring (4302):’1nboard bearing cover (5204)_-
and capscrews (5226) from shaft. —

Remove the outboard bearing V-ring (4303) and outboard bearing cover
(5104) and capscrews (5142)/from shaft. *

Gently tap the impeller ena of the shaf: with a wooden block or rubber

mallet to locsen the shaft assemdly from the frame, To prevent damage

to the oil flinger, item 4301, the shaft assembly is withdrawn only

ﬁzoug? to permit removal of the cuttoard thru.t tearing assembly item
304).

The shaft assembly must then be moved in the opposite direction, and
carefully relocated into the inbuard bearing, item (4305). Vhen the
bearing removel rinq - inboard, makes contact with the inboard bearing,
this bearing assembly and shaft is removed by gently tapping the
coupling end of shaft.

CAUTION
TO PREVENT DAMAGE TO BEARING SEAT, THE SHAFT MOUNTED OIL FLINGER MUST
CAREFULLY PASS THROUGH BEARING FRAMC UREN RCMOVING OR INSTALLING SHAFT.

7RA20
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MAINTENANCE - (a) DISASSEMBLY E
4
DISMANTLING OF PUMP SUB-ASSEMSLIES ' A J

Imceller and Wear Rings

The impeller is mounted with spezially hardened front and back wear rings.
To remove wear rings:

1. Remove setscrews (3117) firom 1mpe11ers.
NOTE

*LOCTITE® COMPOUND “A" WAS USED AT THE FACTORY TO SECURELY LOCK THESE
ITEMS IN PLACE DURING ASSE/BLY, THEREFORE, LCd HEAT MAY HAVE TO BE

) APPLIED TO THE PERIPHERY OF THE RINGS AT THESE LOCATIONS TO LOOSEN
THE SCREWS AND RING - APPLY "LOCTITE" TO SCREWS DURING ASSEMBLY.

L. Remove wear rings (3104) and (3105) from impeller._

= .
e ‘ Casing and Hea - Ring

1. Remove setscrew (3111) (see note for impeller wear ring for loosening f
screws). #

3 Remove casing wear ring (3102).

Backcover Sub-assembly

1. Remove setscrews (3109),and backcover wear ring (3103)/35 described
for casing wear ring.

B Remove backcover jacket plate (6104} from backcover.

Lo Yo o
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MAINTENANCE - (a) DISASSEMBLY

Shaft Sleeve and Mechanical Seal Sub-assembly

1 Loosen setscrew holding mechanical seal collar to the shaft sleeve.
2. Carefully remove mechanical seal parts from sleeve.

Shatt Sub-assembly

j X Remove inboard bearing inner race (4305) from shaft be means of 2
bearing puller using the removal ring (5210).

2. Loosen setscrew (5342) and remove 0il flinger (430]1) from shaft.
NOTE

WHEN MOUNTING CUTBOARD BEARINGS DURING ASSEMELY - ENSURE THAT BEARINGS ARE
MOUNTED “BACK TO BACK™ AlD ARE PRESSED RATHER TIAI SHRUNK G!TO SHAFT.

THE FIRST BEARING IS TO BE PRESSED "N JUST FAR CNOUGH TO ALLOW THE SECQND
BEARING TO BE STARTED, THE PAIR ARE THEW TO BE PRESSED INTO POSITION OM
THE INNER RACE OF THE OUTER BEARING. M

IT IS IMPORTANT THAT THE OUTER FACE IS HARD UP TO SHAFT SHOULDER AND THE
INNER FACES ARE TIGHT TOGETHER.

CAUTION

THE SHAFT, \MiE'! STORED, MUST ALWAYS BE SUPPORTED IN A HORIZONTAL POSITION
ON WOODEN BLOCKS OR FRAIMEWORK, TO AVOID WARPAGE TO SHAFT.




Babcock & Wilcox Canada Ltd. e j

MAINTENANCE - (b) ASSEUDLY
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Installation of Q-rinqs

Before assembly, always lubricate the "0" ring and the metal parts that
contact it, with Dow Corning 11l Compound.

The “0" ring should not be v3lled or twisted onto sharts and left in that
position because of possible “"spiral failure". Small rings should not be
over-stretched to reach their piston or rod grooves. If over-stretzhed,
some rings will break through no fault of the producer.

The "0" ring should not be forced over sharp corners, threads, or cther
sharp edges. Use thimbles or other installation aids.

Installation must not pinch or cut the "0" ring.

Do not use rings that have fallen on the floor or have been wiped with
dirty, dusty or oily rags.

(b) Ascembly

Before assemdly, it is recommended all seals and gaskets be replaced with
new ones.
Check all parts for wear and damage.

1
2. Check shaft for straightness and running clearances (see Table of
Operational Limits).

3. Re-assemble all sub-assemblies in reverse crder as indicated in
Dismantling instructions.

4. Install shaft sub-assembly into frame through inboard end of frame.

€. With the shaft extended through the outbcard end of the bearing housing,
install the back-to-back thrust bearing assembly (Items 5110, 4304, 5106
and 5108) onto the shaft.

§. Lightly tap outer race of cuboard bearings (4304) to install into frame.
7

Install the outer race and roller assembly of the inboard bearing, Item
(2305) into the frame by gently tapping the outer race.

8. Install the inner V-rinq, inboard bearing cover (5204), outer V-ring (4302)
and tighten capscrews (5226).

9. Install capscrews (7229) into qland plate (7202) and place over shaft.
10. Instail shaft slecve gasket (4107) onto shaft.
11. Install shaft sleeve and mechanical seal sub-assembly onto shaft.

HOTE
THE SHAFT SLEEVE IS IMARKED WITH A SPECIAL SCRIBE MAPK FOR LOCATION OF THE
CCHANICAL SCAL COLLAR, REFER TO THE SPECIAL MECHANICAL SEAL INSTALLATION 1
INSTRUCTIO!N INCLUDED IN THIS MANUAL. :

S¥-7%<y
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MAINTENANCE - ASSEMBLY

j’\

12.
13.
1.

15.

16.
17.
18.

Install backcover sub-assembly to frame by means of capscrews (5321).
Install impelier key (4208).

Install impeller (2102), impeller lock washer (4203) and impeller
nut (4201).

Tighten impaller nut (4201) and bend over tabs on lok washer (4203)
to lock impeller nut from rotation.

Install outboard bzaring cover (5104) less gasket and tighten.
Measure gap between bearing cover and frame by means of a feeler gauge.

Remove bearing cover and add the required number of gaskets %o maintain
the following gasket thickness:

NOTE

ZASKET THICKNESS = FETLER GAUGE THICINESS (STEP 15) + ASSEMBLY
CLEARANCE AS LISTED IN TABLE OF CPERATICMAL LIMITS.

Install outsoard bearing cover {5104) inrer and outer V-rings (4303)
and required nunber of gaskets and tighten.

Slowly slide backcover and frame assemdly into the casing. Install
casing nuts (1105) and torque ccwn as specified in Table of Operaticnal
Limits.

NOTE
ALL TOQUING OF NUTS SHOULD SE DONHE 8Y ALTERNATING FRO'M ONE SIDE TO

orgee  mem oo
124
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VATHTENARCE - (c) - LUBRICATICH

Bearing Lubricatien for Initial Operation

Prior to any operation the bearings of a brand new pump should first be
drzined and flushed with a thin oil. 1If possiblz, after refilling to the
corr c* level with the oil selected for continucus operation, the pump

shou.. be run for one hour at light lcad after wihich time the bearings g
‘should be drained, flushed and again refilled to the correct level,

Tais procedure ic p sarticularly important uhen t“ pumps have been kept
in s orage or allowed to stand for any length of time.

After the first 100 hours of operation bez=ing 2>rasfon may have changed
the colour of the o0il, at which time it shculd L2 drained out and flushed
with a light oil, preferably at 180 - 20C2F beforz adding fresh oil. For
bearings cperating continuously, it is reccommse: ded that this operation be
carried cut at least every 6 months.

0ils Usad for Flushing o ST

ioht transformer o1is, spzndce.oias. or automotive type flushing oils are
suitable for cleaning and flushing the ¢ ea-:r;s and frame. 0ils heavier
than SAE 10 (150 - 209 ssu at 100°F) are nct reccomended.

Bearing Inspection and Cleaning

Bearings should be inspectad whenever ther2 is a major c0ﬂponent disrantlfng.
As part of the maintenance replacement precedur2s with anti-friction bearings,
there are two general guidelines: y

Inspect bearings for re-use according to established proceduras and not
haphazardly, and never re-use a bearing that is 2ven suspected of being
in poor condition. It is much cheaper to thro:* 22y a good bearing than
to replace 2 shaft, a damaged bearing has ruinad.

For inspection and cleaning wash the shaft ard bz22ring assembly in chloride
free naphtha.

Inspcct the tesrings to sce that they roll freely and are free from crached,
Piited, or worn balls, rollers, and races. Make certain that the shields
and -ctainers are ia good condition and not dented or Jamaged.

Lol 2 s 2
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MAINTEKANCE - (c) - LUSRICATION
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Badiy worn ball bearings can be detectad by excessive end play between the
outer and inner races. This condition can be checked manually be holding the
shaft and inner race steady and moving the outer race endwise, comparing the
difference in movement between the used bearing and a new bearing. As a rule
there are no allowable end play specifications so any difference in end play

_ between a used and a new bearing should be consdidered and replaced if necessary.

After the bearings have been cleaned and insnected, they should be lubricated
with a 1ight grade oil and wrapped in water proof paper, until ready for use.

Bearing Lubrication for Norﬁal Operation

The pump frame accermodates a single row of bzarings installed in the inboard
end, while the outboard bearing is-of the doublie row single race type.

Both bearings are lubricated by a flooded oil system. It is essential that
the correct oil level be maint2ined and for this purpose oil level indicators
are provided. The level indicated is the cperating level and will rise after
the pump has ~ped and the oil drains back to the reservoir. -

To ensure satisfactory operation, the proper lubricants must be used, A good
grade or filtered mineral oil (SAE 20) is satisfactory. Vhen selecting an
01i, the features listed below are considersd desirable:

(A) The viscosity should be between 150 and 3C0 ssu at 100°F.

(8) The oil should have an ASPH oxidation 1ife of 1,000 hours or mi-e.

(C) The oil should contain, if possible, rust and oxidation inhibitors
. and, particularly in high speed applicaticns, an antifoam additive.

(3) Different makes and grades of oil should not be mixed, it is therefore
recommended that, if possible, .ne same m2ke and grade of oil be used

for the pump as for any other existing equipment requiring oil lubrication.

The follewing is a 1ist of recommended lubricznts which incorporates one or
mare of the following features:

Esstic 241 or Teresso $47
Tellus §29 or Tellus 733
Regal OR and 0

Imperial 0il Limited
Shell 0il Limited

Texaco Canada Limited
Sun 0i1 Company Limited Sunvis §916
Gulf 0il Company Limited Harmony £47

These lubricants are not recoamended to .the exclusion of all others.
if in cdoubt, consult any 0il company representative.

~SR0. 5424y
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ITEM LOCATION LIMITS
| —————— A ———— i~ = —— - ——
RUNNING IMPELLER WEAR RING TO CASING WEAR RING .027 to .029
CLEARANCE
(DIAMETRAL)
IMPELLER WEAR RING TO BACKCOVER WEAR RING .027 to .029
IMPELLER TO STUFFING BOX BUSHING .031 to .033
ASSEMBLY BETWEEN OUTBOARD BEARING COVER AND OUTBOARD
CLEARANCE BEARING -003 to .008
SHAFT .
RUNOUT TOTAL KeHOUT .003 T.1.R.
TORQUIIG CASING NUT (1105) 52 FT./LBS.
REQUIREMENTS -
GLAND PLATE CAPSCREMS (7229) 15 FT./LBS.
IMPELLER NUT (4201) 40 FT./LBS.
VIBRATION 1.0 MILS
BEARING IEOARD BEARING (4305) 180°F. PAX,
TE!PERATURE OUTEOARD BEARING (4304) 180%F. MAX.
COUPLILS PARALLELISY (SHAFT TO SHAFT) 002 T.L.R.
MISALIGEAEAT (FACE TO FACE) .005 MAX,
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TROUSLE SHOOTIYG: _ LTS 1

(a)
(b)
(c)
(d)

Insufficient Capacity

Fallure to deliver 1icuid Sl 1 |
i :

Pump not primed. | p
Insufficient speed. }
Discharge head too high. 1
Wrong directica of rotation. ’

% |

(a)
(b)
(c)
(d)

(e)

Hec?anical defects - damaged impeller, defective mechanical
szal.

Suction pipe too small or restricted by trash, etc.

Insufficient Pressure

(a)

(c)

Pump Overloadina Oriver

Air leaks in suction line. Y
Speed 20 low.
Total cynamic head is higher than pump is designed for.

Speed too low.

Mechanical defects - damaged impeller, defective mechanical H
seal. 4
1

(a) Speed too high.
(b) Total dynamic head lower than rated, tharefore, pumping too

(¢) Liquid pumped at different specific gravity and viscesity

(b) Air in water. { ‘

much liquid.

than pumped rating.

(d) Mechanical defects.
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Pumo Vibrates

(a)
(b)
(c)
(d)

Misalignment.
Foundation not sufficiently rigid.
Impeller partially clogged causing unbalance.

Mechanical defects - bent shaft, worn bearings,
rotating element binds. '

gearinc's Running Hot

(2)
(b)
(c)
(d)
(e)

(f)

Misalignment.

Worn or defective bearings.

Bent shaft.

Excessive lubricant or insufficient Tubricant.
Wrong type of lubricant.

Rotatino element binds.

L
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RECOAMENDED SPARL PARTS
Custorer o Tquipment Uescription Vendor ' o
CONTUNERS POUER COMPANY PEACTOR CUTLDING ©7RAY PUMPS
(.atoser Ref. Made | Vendor Ref.
7220-11-54-AC 6 x B x 13 MK
Part Item/Part Part/Asscinbly - Equipnent Qty. Per Price Each Recomrended | Estimaicd

_— Cescription tunber Dwg. Nusler Serfal ¢ Unit $ Qty. Delivery

| epetier 2102 71-600-076 72240 to 72243 1 1

L | care 4192 71-610-076 72240 to 72243 1 1

_ § SRR 3104 71-(00-076 72240 to 72243 . 1

. | EESTE S 3105 71-600-076 72240 to 72243 1 1

. | casing wear rin| 2102 71-600-076 72240 to 72243 1 1

B b oy 3193 71-600-076 72240 to 72243 1 1

, | Intoard brq. 4304 71-692-076 72240 to 72243 1 2

| cutvozrd trg. 4205 71-600-076 72240 to 72243 2 a

N Feakeid TG 71-600-076 72240 to 72243 2 A
R S 71-600-076 72210 to 72243 2 !

| st sieeve 4103 71-600-076 72240 to 72243 1 1

| STt steeve el 4407 71-600-076 72240 to 72243 1
 [o-rines * 1103, 6110, 6105 | 71-600-075 72240 to 72243 3 6

i | Impeller nut 4201 71-600-076 72240 to 72243 1 1

[ re T 4203 71-600-076 72240 to 72243 1 2

ur‘.(ri valid for

days from Quotation Date

lerms & Conditions

Badaiil s aahu i ace.
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Storaae Recommendations

1.0 STORAGE RECOMMENDATIONS - PUMPS

(a)

(5)

2.0

“Indoor Storage (ccntrd1lé§)r’

Wholly controlled atmosphere uniform temperature at least 10° F above
dew point. Relative humidity - 50% or less. .

. ]
OPRPESGIRPor SRS SIC WP SRS
a3

Fill bearing housing with good grade rust inhibiting lubricating
turbine 211 to approximately %" above operating level. { |

Fill bearing frame and backcover watar jackets with good quality rust '’
_fnhibitor.
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Remove mechanical seal assembly and store separately.

Coat shaft sleeve and expcsed pertions of shaft with easily removable 4:

shall be re-coated every two years or as reccmmended by supplier.

. [N Py Eiarslat b4 - " & v - o S0 :
haft must Se rotuted several tumns every thice months 0
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