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r s Mechanical Equipment File Cover Summary Sheet

'cquipment Type: Centrifugal Pump MEO Prog No.: M-054

Manuf acturer/Model No.: Babcock 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 centrifugal pump provides sufficient discharge head

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

and remove airborne radioactive contaminants released to the contain-

[ ';nt after a LOCA or MSLB accident.

N)
,

! .

Qualification Status:

The Reactor Building Spray Pump is qualified 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 requirements identified in the maintenance and surveillance

recommendations in Section G and Appendix A of this document.
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MIDLANb JNITS 1 AND 2
EQUIPMENT QUALIFICATION SUMMARY

COMPONENT DATA AND ENVIRONMENT SilEET

EQUIPMENT ID NUMDER IP-064A PARAMETEll NORMAL LOCA MSI,Il

T51".liiFilON. Centrlfugal Pump 1sOPUHAtliETTV7EliF0b :AU;yearso. aJu. Days; .z.30,payn . ~ ,

D
SEllVICE: RB Spray Pump S AFE,T,Y, FUNCTION RB Spray , ..R13 Spray ]{lhSpr ty . . . .

50 Idi ' 3ti ~104 ' ~$d2IdNMAtJurACTullER Babcock and Wilcox YEMPEllkkUfkE lfi 2
~ '

" ATM ' W MATMf n ,

'

MODEL NO: 6x8x13 SMK BZPREssuRE: 2 ~ ".7.,.'f C ATM; ~" '
;,

SYSTEM llKA PO NO.M-54 M EEOS NO: M-054 C. HUMIDITY IPERC Hle 0-100 100 100 '

ROOM NO. 02 7 utDG: AX ELEVATION: 568 D/ RADIATION 1 RADS)." - " 6,'6E06i T3.0E06" G3!0006E ''

OPERATING CYCLES: 500 NONSEISMIC VIOR N/A E. SPIIAY N/A N/A N/A
. F N/A' f.EN/A . :J.

.,
inESPONSE SPECTRUM FIG: Future use F.1900MERQENCE " "' ? J.N/Al

! LOCA: .Yes MSLD: Ye , SAFE SD. No ~

ll[Lil OUTSIDE Ho: N/A G.I ACCURACY ; N/M ~N/Ai , EN/fTIf
tJOTES H. IlESPONSE TIME , N/A 72 ,sec 72 ..se c. .,c, .s q::L., . . .. ,. , ,,

EOUWMENT 10 NUMDER IP-064B PARAMETER NORMAL LOCA MSLB

i
' Ut sCHIPTION Cen t. ri f uga 8 Pump .iOPERAGILITY PEnlOO i.40. years 30 Days , ~.;30 Days .

to SEllVICE: {{ll Spray Pur . . S AFETY, FUNCTION.. .RB . r .RB, Spray ,, .]BSpny , ,

'

MANUFACTUllER Babr.ock and Wilcox A. TEMPERATullE Irl 50-104 50-104 50-104 '

. MODEL NO. 6 x 8 x I i SMK ' 8] PRES $URE :. '"" W: 9 Cf ATMfo* ' ' fATN T ' V'%. ATH c u"

fi SY S T E M. IlKA PO NO: M-54 M EEOS NO: H-054 C. HUMIDITY (PERC Rio 0-100 100 100
.

ROOM NO. 025 eLDG: AX ELEVATION: 568 DfftADIATION fRAUSl%2.''' E 6.6E06:" J'M O 06 % ',*.TO ~ ~ "C ~L.
OPERATING CYCLES: 500 NONSEISMIC Vlem N/A E. SPRAY N/A NA N A

LOCA: Yes Mstu: Yes SAFE SD: No
~

' E~'I N/ Al' "" ,3NATT U~MN .A T,W T c' '
flESPONSE SPECTRUM FIG: Future use F?$UBMEll0ENCG .WV:''e

"'"

llEl u OUTSIDE R8: N/A 'O.TACCORACVP _ ' M~C: V N N/Aic 'C:N/f:''S EIEN/11 T ,

.

N 72 72 sec
;a:i / ' , - ;; ._w . 3.g/A;.y .,7 j;}cce>q eg g gr y ;; g y~i NOIES II. RESPONSE TIME

,

;

! l

E0lliPMENT 10 NUMDER 2P-064A PARAMETER NORMAL LOCA HSLB

Ut 5Cilli.' TION. Centrifugal Pump MOPERA8blifY PER109 : , 74D years ,, ,:30iDays A 30uDay h a.. -

SEllVICE: RB Spray Pump , , SAFETY,,FUNCTIOld RB Spray _ .., RB Sp ray,. .A.R.B , Spyag ..;,.

. e. .. v.
.u.. .. ..m. . :x. . ...

MANUFACTUllER Babcock and Wilcox A. TEMPERATURE IFl ''p0-104" ' r ,50-104'
s'%.ATM:4 ' ?L a

50-10
l

'

MooLL r 0 6x8x13 SMK 8.iPRESSURE C .~ ET .. ATM ATM ?

SYSTEM BKA Po NO. M-54 MEEOS NO. M-0 5 4 C. HUMIDITY IPERC Ale 0 100 100 00
flO O M N O. 028 BLDG: AX ELEVATION; 568 D,.TRADIATION iitADSI M.7- I'.6.6E06 - 3.0E061 F.it E0 6! i

~

N/ A ''OPlRATING cvCLES: 500 NONSEISMIC VIOR: N/A E. SPRAY N/A N/A ^ E / N/41:i ", i.'
IIESPONSE SPECTRUM FIG: Future use

-

FCSUOMER0ENCE .;p.; | C H/A.L i . ?N/A'
I OCA: Yes MSLD: Yes SAFE SD: NO
18L1.0 OUTSIDE Hn: N/A Q.fACCuflACY G.m.E,( 3 N/A is, ,' ' S N/A'.' e #U N/A > m '! '

NOTES: H. , RESPONSE TIME _ . . . , , N / A ,. . 72,sec. .J2,sec...' . , . .

, , .>. . i t:.;;. ". ua.', ec ' '; : .: ,x >.: ,
. ,

i
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MIDLANIA141TS 1 AND 2
EQUIPMENT QUALIFICATION SUMMARY

COMPGNENT DATA AND ENVIRONMENT SilEET
'

.

EOUtPMENT ID NUMDER 2P-06411 PARAMETER NORMAL LOCA MStil

I Dt5tliiFfT6N. Centrifugal Pump :r.?.; OPEHHiEITY .PE RIOD: .40 y,oair 2. ;30 nDayn. cdSO/.Daysn - <

RB. Spay,, $.Yg.jp$$y_ *, 'SEllVICE: Rll Spray Pump ,..S,AFETY FUNCTION, , R p . Sp{n.ay ra
.h.Z.MN S.k,..- ..vv, %.4 ? !n ,

_

i.+...., " 0- 10 4 ' s .v-50-104
s. n .::

5
s * w .u . . . .. . . . . . . . . .

p0-104MANUTACTLillER: Babcock and Wl}cox A. TEfAPERATUllE (F)
MODEL NO: 6x8x13 SMK 3.: PRESSURE.R . ' "..':#''..L F' i,fi ATM N'" l ': r.JATM ''J:J 9. in|%ATHF ^l
SYSTEM. IlKA PO NO: M-54 MEEOS NO: M-054 C. HUMIDITY IPERC RHI 0-100 100 100 '

ROOM NO: 026 ULDG: AX ELEVATION: 568 D/ RAD'ATION IRADS)."' s 7 K626 Q6? UK0E06% 7NOEO$'3 i.
NA N/A N/AOPrilATING CYCLES: 500 NONSEISMIC VIOR N/A E. SPRAY

'
>

4

! IICSPONSE SPECTRUM FIG: Future use F. '8UDMERQENCE g.g ., < f N A|.' % JN/A M N/AO <

LOCA: Yes MSLO: Yes' SAFE SD. No '

NOTES: ,H. IlESPONSE TIME .N/A. .72.s/5 ""' '. W 3i W @
* 'N/A$. [ :IN Dll[LD OUTSIDE RD: N/A G.' ACCURACYS . d.9

'

72_s e c. ,ec
'4 ,r J. d.W C 1>'a.U,.,'4..o A.u: a:: -

EQUIPMENT ID NUMDER PARAMETER

DLSCRIPTION. ;;.OPEAASILITY PEfHOD .;r , .3,.. ,
,s

, . ,

w SEllVICE: SAFETY FUNCTION
pM.; y:;p< .g.qq ,mss3.a . g , 1.:(.: . n.

- gyy . , y<q,yw ,, -mp~yry ,. .i... . , v. .a>.., u ~. u . . - .: ; . , ~ , . .

MANUFACTl?P.ER: A. TEMPERATURE (f).
,

MODEL NO: 8.TPRESSURE F f JE99 4 *JW Wr'"W f WM ' M FWEMJ.M ' "s '

SYSTEM. PO WO: EEOS NO: C. HUMIDITY IPEllC Rad
.

flOOM NO: OLD G- ELEVATION: 'p,INADIAT10N;filADS) E0 ",TW'' 7 *~.M~"M;" 2 TEN 75E 17'977
OPERATING CYCLES: NON3EISMIC VIOR: E. SPIsAY
llESPONSE SPECTilUM FIG W 8UBMEftdENCE.7./V"..s " P" 'F 7 ? ', W METF;3MN 7 !"3 "~~'
LOCA: MSLD: SAFE SD:
IIELD OUTSIDE RD. 4.}7ACCOM ACV..U' . m

T Q::. ' ' ' N ?MMW7;[s3" 7W'$-'' ' '

NOT ES: 11. RESPONSE TIME' , ;.(, , ~ J'd;;' ;f?v3:1 Q' Q)?,0.}ff,";@?! P ?* '-% ,';'.||
'

'

.

[OtllPMENT 10 NUMBEll PARAMETER

DEScillPTION. EOPERABILITY.PERIOp.8 s;.e , m.g ., , y cr ,, ;w,mh.i. a ,,

SERVICE: SAFETY FUNCTION
4

r,y; - g; e,
-- ryc; ;vnnr;$py; ryr p;*.. &r nyn,yjg*:payy.y~ +

. .

i w r .. . s . . , . . . . . .s, 1n- u..w ..-s s e .u.sc . . . . .

MANUFACTullEn A. TEMPERATUflE fil
MODEL NO. B.1PHE99URE ' .' . ' NT7' ""~' '% ' ', @@C.7 """'T' *

. ,

SYSTEM. PO NO. EEOS NO: C. HUMIDITY IPE!!C B00
IlOOM NO. DLDG: ELEVATION: DJ RADIATION .lRAUS) JM - '/V' - W 3 % Q 7 M 1 ,t. s

OPEllATING CYCLES: NONSEISMIC VIDR: E. SPilAY
Y '

llESPONSE SPECTRUM FIG: F.TSUDMERGENCE , J3 ' . u. m E3TW' T. ~7,

t OCA: MSLD: SAFE SD:
IILLD OUTSIDE RD: 07ACCUHACY;b ' 2' x '. Z Qin.@fiY;y ' - ?' '

.

NOTES: H. I,TESP. O, .NSE. TIME -
L.1 J.k.c. i : a hi _ . xv. P.

swx :, gv.3.f. w . nsx . ..y s s , > . , ,

"' :kMIlil)'N; >N >*
5.'. . . - f. + , 5 .

|
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION SHEET (1)

TYPE 07 EQUIPMENT: Centrifugal Pump

MANUPACTURER: Babcock and Wilcox PROGRAM NO.: M-054

MODEL NO.: 6x8x13 SMK -

|

EQUIPMENT APPLICABILITY: ACCEPTANCE REF. PAGEfS)
Model Qualified, Configuration and Interfaces Match Installation Appenriix A

l Y No. 12 -

EXTERNAL NORMAL OPERATING CONDITIONS

REQUIRED QUALIFIED ACCEPT. METilOD III REF. PAGE (S )
Apdx A

QUALIFIED LIFE (2) 40 Years 40 Years Y AN No. 10
~

RESPONSE TIME N/A N/A N/A N/A n/A .N/A
.r.

ACCURACY N/A N/A N/A N/A N/A -

h,7 -TEMPERATURE, MIN. 50F 50F Y AN

TEMPERATURE, MAX. 104F 104F Y AN 7
~

TEMPERATURE, AVE. N/A N/A N/A N/A N/A N/A
*^

PRESSURE ATM ATM Y AN ~

6
^

IlUMIDITY, MAX. 100% 1001 Y AN -

7

^\**12 ~
^

TID (RADS) 6.6E06 > 2.8E07 Y TC

OPERATING CYCLES N/A N/A N/A N/A N/A N/A
I

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

(2) Qualifled without exception X with exception (See MEFCSS, page 1)



__ - - _ _ _ . _ .
_ _ _ _ - _ _ - _ _ - .
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MECHANICAL EQUIPMSNT ENVIRONMENTAL QUALIFICATION SHEET (2)
^

I

ACCIDENT ENVIRONMENT: LOCA X MSLB X HELD OUTSIDE RB N/A PROGRAM NO.: M-054
-

| ACCEPT-
REQUIRED QUALIFIED ANCE METHOD III 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

~

N/A N/A N/A N/A N/A N/AACCURACY
Apdx A

TEMPERATURE 104 F 104F Y- AN No. 6
~

Apdx A
_

"' No. 6PRESSURE ATM ATM Y AN
Apdx A

TID (2) (RADS) F/f 9. 6E06 /NA 9. 6E06 /NA Y AN No. 2,4,5
~

Apdx A
SPRAY N/A N/A N/A N/A No. 6

~

Apdx A
SUBMERGENCE N/A N/A N/A N/A No. 13 -

LONG TERM FAILURE
OF SHORT-TEM USE N/A N/A N/A N/A N/A N/AEQUIP. WAS ADDRESSED

4

ACCELERATED AGING TIME / TEMPERATURE' N/A / N/A -
: g

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

(2) Includes the dose acquired under normal operating conditions over the equipment qualified life.

"

.

_ - _ _ _ _ _ - - - - - _----- -- - - - - _ _ - - - - - - - ----- ---- _ - - _



9 S'
EQUIPMENT APPLICABILITY EVALUATION SilEET

EQUIPMENT: Reactor Building Spray Pump PROGRAM 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 MEEORF, Page 3 N/A

Pump Casing
Seals N See MEEORF, Page 4 N/A

e

Bearing Oil
Seals Y See MEEORF,. Page 5 B

Bearing Lubri- See Appendix A
cating Oil Y No. 4, 5 N/A

Bearing Oil
Sight Y GITS BW-20-04053 C

Flexible Koppers Model
Coupling Y 2h BS D

Pump Cooling N/A Y N/A N/A

Ilea t Exchanger
Shutoff Valve N N/A N/A |

Separator Out- |
let Valve
No. 1 N N/A N/A .

|

l
1

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ __ _ __
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COMPONENT /PART SUMMARY SIIEET A

EQUIPMENT: Reactor Building Spray Pump COMPONENT: Shaft Seal PROGRAM NO.: M-054

NON-METALLIC ESSENTIAL REPLACE- REQUIRE-
PART FOR REF. REF. MENT DASIS REF. MENTS REF.

DESCRIPTION FUNCTION < DOC. MATERIAL DOC. INTERVAL (1) DOC. MET DOC. REMARKS

Appendix A
O-Ring Y 8 EPT Rubber 8 10 Years AN 17 N/A N/A Ho. 1

'

- Appendix A
O-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. I

m

I
,

(1) Replacement Interval Basis Abbreviations: OE-Operating Experience, AN-Analysis,
,

MR-Manufacturers Recommendation

-__ -.
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O'
i COMPONENT /PART SUMMARY SIIEET B

EQUIPMENT: Reactor Building Spray Pump COMPONENT: Bearing Oil 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 Sea 1 Y 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 No. 1

Outboard Cover Waxed Appendix A
Gasket Y 2 Paner 2 40 Years AN 16 N/A N/A No. 2

Inboard Cover Waxed Appendix A
Gasket Y 2 Paper 2 40 Years AN 16 N/A N/A No. 2

Appendix A*

; Lubricating Oil Y 2 Oil 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



. _

- .
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COMPONENT /PART SUMMARY SilEET C

i

EQUIPMENT: Reactor Building Spray Pump COMPONENT: 13 earing Oil 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.

O-Ring Y 9 BUNA-N 9 40 Years AN 18 N/A N/A No. 1
Anpendix A

Sight Glass Y 9 Glass 9 as reg. AN 17 N/A N/A No. 3 .,

o

.

.

(1) Replacement Interval Basis Abbreviations: OE-Operating Exp,erience, AN-Analysis,
MR-Manufacturers Recommendation

__,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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COMPONENT /PART SUMMARY SIIEET D

i

EQUIPMENT: Reactor Building Spray Pump COMPONENT: Plexible Coupling PROGRAM NO.: M-Or4i

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
.

I Appendix A Appendix A
I Grease Y 10 No. 7 N/A 10 Years AN 17 N/A N/A No. 4 ,5
:

,

!

Ci -,

t

,

!

!,

!

(1) Replacement Interval Basis Abbreviations: OE-Operating Experience, AN-Analysis,
MR-Manufacturers Recommendation

!

_ _ _ _ _



. . . - - - - -. --.

r+- ,. .
.

COMPONENT /PART SUMMARY SHEET E

EQUIPMENT: Reactor Building Spray Pump COMPONENT: lleat Exchanger PROGRAM NO.: M-054

j NON-METALLIC ESSENTIAL REPLACE- REQUIRE-
PART FOR REF. REF. MENT BASIS REF. MENTS REF.

DESCRIPTION FUNCTION DOC. MATERIAL DOC. INTERVAL (1) DOC. MET DGC. REMARKS'

^
O-Ring N 11 BUNA-N 11 40 Years AN 18 N/A N/A N

.

;

C
| -

!

i

|

|

.

(1) Replacement Interval Basis Abbreviations: OE-Operating Experience, AN-Analysis,
MR-Manufacturers Recommendation

.

-----
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

' COMPONE;;T: Shaft Seal Assembly PAGE 1 OF 17
MFGR.: John Crane PROGRAM NO.: M-054

-

DWG./ DOC. NO.: 71-600-076 (Ref. 2) MODEL NO.: 8B-1
Item No. 7102, Ref. 2 LOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES X NO

DISCUSSION:

The shaft seal prevents gross external leakage from the pump casing
along the rotating impeller drive shaft. Failure of the non-metallic
parts cause increased shaft leakage, metallic part wear, pump vibration
and decreased pump capacity. The safety function of the pump may be
impaired. The Reactor Building Spray pumps are not required for con-
tinuous service. See surveillance and maintenance recommendations for
frequency of seal inspection and maintenance.

PART DESCRIPTION: 0-Ring item 2, Ref. 8

FUNCTION: Seal between shaft and rotating seal part
SAFETY RELATED: YES X NO

A replacement interval of ten years will assure that the vital rubber
components maintain their physical integrity to support their desig-
nated ufety function.

MFGR.: N/A MODEL NO.: N/A
MATERIAL: EPT Rubber REFERENCE (S) : "hS - N-2C

DESIGN REFER- DEMONSTRATED ACCEPT- REFER-

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

5.0E06 Pads 17 Radiation - ganra Materials Y Ref17
4.65 E06 Rads Analysis Apoendix A
(10 years plus No. 1
30 day post

accident)

310 F 1 220 F (maximt.:m Material Analvsis Y IRef 1
ter:Derature of | |Accendix A
recirculating | |No. 7

| fluid) | |

13

. _ _ _ _ _ _ _ _ _ - - _ _ - _ _ _ _ _ _ _ _ _ - _ -



MEEQRF (CONT.) PAGE 2 OF 17 PROGRAM NO.: -054

PART DESCRIPTION: 0-Ring iter 4, Ref 8
#

FUNCTION: Seal between stationary seal part' and pump housing

AFETY RELATED: YES X NO A replacement interval of ten

years will assure that the vital rubber components maintain tiheir

physical integrity to support their designated safety function.

MPGR.: N/A MODEL NO.: N/A
MATERIAL: EPT Rubber REFERENCE (S): d@N N8N-2 (Ref 8)

DESIGN REFER- DEMONSTRATED ACCEPT- REFER-

RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE(S)
5.0E06 Rads 17 Radiation-ga:ma Material Analysis Y Ref 17

4.65 E06 Rads (l( Appendix A

years plus 30 day No. 1

post accident)

310 F 1 220 F (maxirum Material Analysis Y Ref 1

temperature of Appendix A

$f#"U9 No. 17
PART DESCRIPTION: 0-Ring, item 15, Ref. 8

Seal between gland plate and pump housingq [ UNCTION:
SAFETY RELATED: 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) : Job C N -2 (Ref 8)CF 54
DESIGN REFER- DEMONSTRATED ACCEPT- REFER-

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

5.0E06 17 Radiation-gamna Material Analysis Y Ref 17

4.65 E06 Rads (lC Appendix A

years plus 30 No. 1

day post accident )

310 F 1 220 F (maxinum Material Analysis Y Ref 1
te.:merature of Appendix A -

recirculating No. 7 I

fluid)
,

l

14
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

r

COMPONENT: Pump Packing PAGE 3 OF 17
MFGR.: No; available PROGRAM NO.: M-054
DWG./ DOC. NO.: 71-600-076 (Ref 2) MODEL NO.: N/A I

LOCATION: Aux Bldg 568 FT

SAFETY RELATED: YES NO X

DISCUSSION:

The pump packing normally reduces pump 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 safety related components
FUNCTION:

SAFETY RELATED: YES NO

.

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

DESIGN REFER- DEMONSTRATED ACCEPT- REFER-

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

1

i

.

%
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Pump Casing Seals PAGE 4 OF 17
MFGR.: Parker a various PROGRAM NO.: M-054

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:

The pump casing seals prevent leakage of the pumped process fluid from
occuring between metallic surface of the pump casing assembly. Failure
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. 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)

.

16
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Bearing Oil Seals PAGE 5 OF 17
i

MFGR.: unavailable PROGRAM NO.: M-054 |
DWG./ DOC. NO.: DWG. 71-600-076 (Ref. 2) MODEL NO.: ]escE!Etion)

LOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES X NO

DISCUSSION:

The bearing oil seals retain bearing lubricating oil while the pump is
in operation and in standby. Degradation of the bearing seals results
in leakage of bearing lubrication. See maintenance and surveillance
section for recommendations to avert bearing seal failure.

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

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

MFGR.: not available MODEL NO.: not available
MATERIAL: Nitrile Rubber REFERENCE (S) : D'gp ,7g600-076

DESIGN REFER- DEMONSTRATED ACCEPT- REFER-
RATING (S ) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)
2.038E08 18 Padiation - gamm Material analysis Y 18

9.6E06 (40 yrs and vital ecnoo-

olus 30 days nent test

post accident)

310 F 1 220 F - maximum Material analysis Y 1 -

temperature of Aapendix A

recirculating No. 7
\

Water

17
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MEEORF (CONT.) PAGE 6 OF 17 PROGRAM NO.:M-054 |

PART DESCRIPTION: Inboard bearing shaft seal, item 4302, Ref. 2

FUNCTION: Prevents oil leakage from the reservoir along the shaft
- .AFETY RELATED: YES X NO

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

. 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 Rads 18 Radiation - Material analysis Y 18

9.6E06 (40 years and vital corponenb

plus 30 day post test

accident)

310 F 1 220 F maximu. Material analysis Y lT

tenperature of

i recirculating
I 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
,

Adequate radiation resistance has been demonstrated (Accendix A, No. 2)

MFGR.: not available MODEL NO.: not available

MATERIAL': Waxed Paper REFERENCE (S) : DWG 71-600-076 (Ref 2)
i DESIGN REFER- DEMONSTRATED ACCEPT- REFER-

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

1.0E08 Rads 16 Radiation- Material analysis Y 16

9.6E06 (40 years and vital ccnponen
plus 30 day post . test

accident)

310 F 1 220 F maximum Material analysis Y 1

ten >crature of '

| recirculating

| watery,

|
.

|
.

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

PART DESCRIPTION:
.

Inboard bearing cover gasket item 5215, Ref 2

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

SAFETY RELATED: YES X NO

Adequate radiation resistance 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: Waxed 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 Y 16

9.6E06 (40 years and vital cccponent
plus 30 day post test

accident)

310 F 1 220 maximum Material analysis Y l

temperature of
recirculating
water

PART DESCRIPTION: Lubricating Oil
PUNCTION: Lubrication
SAFETY RELATED: YES v NO

Radiation induced degradation of lubricating oil is insignificant belov
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. OE07 Rads 17 Radiation - Material analysis Y 17

9.6E06 (40 years and vital ccnponent
plus 30 day post test

accident)

0310 F 1 104 F - maximum Material analvsis Y l

environmental & design rating -

te v rature

\

j ,
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Bearing Oil Siiht PAGE '8 OF 17
MFGR.: Gits PROGRAM NO.: M-054

DWG./ DOC. NO.: Reference 9 MODEL NO.: BW-20-04053
LOCATION: Aux Bldg. 568FT

GAFETY RELATED: YES _ X NO

DISCUSSION:

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

,

PART DESCRIPTION: 0-Ring, item MO , Ref 2
FUNCTION: Glass to sight body seal

SAFETY RELATED: YES X NO

Adequate radiation 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 Rads. 18 Radiation- Material analysis Y 18

9.6E06 (40 years and vital ccxroonant
plus 30 day post test

accident)

310 F 1 220 F maximu n Material analycic Y l

teg erature of

recirculating

water |

I I
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MEEQPJ (CONT.) PAGE 9 OF 17 PROGRAM NO.: M-054
PART DESCRIPTION: 0-Rinc. item 6105, Ref 2

' FUNCTION: Sight body to reservoir seal

SAFETY RELATED: YES X NO

Adequate radiation. resistance has been 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 Rads 18 Radiation- Material analysis Y 18

9.6E06 (40 years and vital corrponent
plus 30 day post test

accident

310 F 1 220 F maxir:um Material analysis Y l

temperature of

recirculating
water

PART DESCRIPTION: Sight Glass, Ref 14

" UNCTION: Visual indication of reservoir oil level

SAFETY RELATED: YES X NO Radiation resistance is in excess

of 1.0E08 rads which is higher than TID of 9.6E06. However it shall be

replaced if any cracking 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.E08 Rads 17 Radiation- Material analysis Y 17

9.6E06 (40 years and vital corrponent
plus 30 day post test

accident)

310 F 1 220 F maximum Material analysis Y l

terperature o f *

recirculating

|; water

| |
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM ,

|

COMPONENT: Flexible Coupling PAGE 10 OF l7 |__

MFGR.: Koppers PROGRAM NO.: M-054

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. In 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 polyethylene base. (See Appendix A No. 4, 5).

PART DESCRIPTION: Grease

FUNCTION: The grease lubricates the driving and driven portions of the coupling
SAFSTY 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 cormonent
plus 30 day post test

i accident)
__

310 F 1 104 F - maximum Material analysis Y l

'

i environ. ental-

temperature

i

22

.

_ _ _ _ _ _ _ _ _



MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Heat Exchanger Shut-off Valve PAGE fl__ 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)

,

23



MEC'dANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

|
COMPONENT: Separator Outlet Valve PAGE 12 or 17 !

ciFGR.: N/A PROGRAM NO.: M-054 I
DWG./ DOC. NO.: N/A MODEL NO.: N/A

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.

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)

.

'

L l
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Separator Outlet Valve PAGE 13 OF 17

1FGR.: 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.

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

SAFETY RELATED: YES NO

MFGR.: MODEL NO.:

MATERIAL: FIFERENCE (S) :

DESIGN REFER- DEMONSTRATED ACCEPT ! REFER-

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

|

I I
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

' ' COMPONENT: Oil Cooler Shut-off Valve PAGE 14 OF 17 s

'FGR . : N/A PROGRAM NO.: M-054 )

DWG./ DOC. NO.: N/A MODEL NO.: N/A
jLOCATION: Aux Bldg. 568FT

SAFETY RELATED: YES NO X

DISCUSSION:

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
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 safety function of the pump.

.-

' 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)

,

26
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MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

~

COMPONENT: Seal Shut-off Valve PAGE 15 OF 17
''

MFGR.: not available PROGRAM NO.: M-054
DWG./ DOC. NO.: 71-500-007, (Ref 3) MODEL NO.: N/A

LOCATION:

1

SAFETY RELATED: YES NO X

DISCUSSION:

The seal shut-off valve provides 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 is not impaired.

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

SAFETY RELATED: YES NO

l

1 MFGR.: MODEL NO.:
l

,

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

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

|

*
,

|

|

27
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|

MECHAMICAI. EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

COMPONENT: Cyclone Separator PAGE 16 OF 17'~

"JGR.: N/A PROGRAM NO.: M-054

DWG./ DOC. NO.: DWG. 71-600-076 (Ref 2) MODEL NO.: N/A
item 7106 LOCATION: Aux Bldg. 568FT

|

l

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 saf ety-related components

EUNCTION:

SAFETY RELATED: YES NO

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

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

!

'

.
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_ _

MECHANICAL EQUIPMENT ENVIRONMENTAL QUALIFICATION REVIEW FORM

7-

COMPONENT: Heat Exchanger 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 NO

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: 0-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

REFERD 2:(S):J NON TDS| MATERIAL: BUNA-N D
l DESIGN REFER- DEMONSTRATED ACCEPT- REFER-
| RATING (S) ENCE (S) REQUIREMENTS BY ABLE ENCE (S)

2.038E06 Rads, 18 Radiation- Material analysis Y 18

9.6E06 (40 years and vital ccnconent.
plus 30 day post test

accident)

310 F 1 220 F maxi ~. um Material analysis Y 1

te.mperature
-

a

; recirculating |

| | -q water

|
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l
Reactor Building Sprav Pumps

Surveillance and Maintenance Recommendations )
|

M54 |

|

Frequency Requirement Action

Quarterly Check proper level of bearir,g Add clean oil as -

oil reservoir, required.

Check pump packing and oil Initiate procedures

seals for excessive leakage. to repair excessive

leakage.

Check seal injection, bearing Open valves to insure

cooling and pump cooling water cooling.

valves f ull open.

Run Reactor Building Spray Initiate pump repair to

Pumps to check for pump correct noted deficien-

performance and vibration. cies.

; Yearly Replace oil seals, renew Disassemble pump / motor
coupling seals, replace coupling and inspect

oil sight seals. for wear. Regrease the

i coupling before assem-

bly.

Drain bearing oil
,

reservoir, replace oil

seals and refill the

oil reservoir.

t
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. _. _ . , .

Yearly Inspect pump shaft seal. Replace shaft seal if
(';'

(cont) worn or damaged. Re-

pack pump, adjust,

packing for proper

leakoff.

I
i

e

/,

.

%

I

x
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I' APPENDIX A

\
1. 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 0-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 5.0E06 Rads as the maximum

tolerable radiation exposure, and from Reference 12 the normal

radiation dose for a one (1) year operating period is 1.65E05

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-

port their designated safety f unction (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 been demonstrated (2.038E08 Rads radiation resistanceO vs 9.6E06 Rads TID).

2. The Reactor Building Spray Pump waxed paper oil seals are

subjected to a radiation field of 9.6E06 Rads 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 cellulose, the major

constituent of paper subjected to lE08 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 is 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.
.

32
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_ _ _ _ .. . _ _ - - . . . - .-

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 lE08 Rads (Reference 17, page
4-6), replacement due to accident environments is not required.

4. 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 Marf ak #1 grease and Regal BR and O
,

manuf actured by TEXACO is insignificant below exposures of lE07
Rads. Regal BR and O oil is now designated R and O 46 (See

Reference 14).

5. 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 requirements and the radiation
resistance requirements are satisfied. Annual replacement of

j the pump bearing and coupling lubrication further reduces the

probability of radiation induced degradation.

6. The Reactor Building Spray Pumps are located in the Auxiliary
Building and as a result do not experience any change in

temperature and 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). *

7. The components / parts essential to the safety function of the
i 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

(.

S
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. . - -

design temperature threshold of those materials, 310 F0
^ C (Ref erence- 1, page 30), is greater than 220 F which is the0

maximum temperature of the reactor building sump recirculating

water.

8. 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.

.

9. The Reactor Building Spray Pump Motor Qualification is discuss'ed

in the Electrical Qualification Program number M-054 in' Section

2.15 of Reference 12.

.

10. Since the Reactor Building Spray Pump is located 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 onv

their material proper ties 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.
;

11. The Reactor Building Spray Pump response 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 the pump motor, and (3) the

'

(s
1
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shortest Reacto r Building pressure excursion to 30 psig

resulting from an MSLB or 4 seconds. The demonstrated pump(O operability from performance testing (Reference 15) is 100%O operability at 30 seconds (See Note 8) .

12. 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.

13. 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 qualification.

Thus this category is not applicable.
-

r

I

.

(
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r' REFERENCES AND ADDITIONAL DATA

eAGE 1 OF 2 PROGRAM NO.: M-054

1. B&W, Instruction Manual 7220-M-54-AC for Reactor Building Spray

Pump Model 6 x 8 x 13 SMK.

2. B&W Drawing 71-600-076 Cross-Sectional View of Centrifucal Pump

6 x 8 x 13 SMK with carts list.

.

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

4. B&W Soec. No. 229995 Soecification for Conductina of Performance

Test on Centrifuoal Pumos for Nuclear Power Plants.

5. Midland Plant Units 1 & 2 FSAR Vol. I Ficure 1.2-2 Reactor

| Buildina Sorav Pumo location.
!

c

6. Deleted.

7. Midland Plant Units 1 & 2 FSAR Vol. XVI Ficure 6.2 M412A,

M412B Reactor Buildina Sorav System.

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

9. NUTECH Telecommunication with Gits Manufacturina, dated

October 19, 1982.
.

-
--

10. NUTECH Telecommunication with Koocers Manufacturinc, dateds

October 19, 1982.

l
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( REFERENCES AND. ADDITIONAL DATA |

|
1

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

11. 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. I & II.

13. Deleted

14. NUTECH Telecommunications with Texaco on Greases and Lubricants,

dated October 26, 1982'.
.

15. B&W Test Report Contract No. 713-7224 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.

17. Electric Power Research Institute, " Radiation Effects on Organic

Materials in Nuclear Plants", EPRI Reoort 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

Equipment Qualification Central File No. M-123CC).
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B&W pumps _ 1 :
.

Date:

Babcock & Wilcox Canada Ltd.{m_ o.g. m:
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'

1
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'

:
ItiTRODUCTION:- - : ,

1 -

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

This quality product represents more than fifty years of experience g
in the R&D and manufacturing of specialized pumps for the electric <

3
utility industry. : __

- This Manual is prepared to provide you with detailed instructions -

aboQt the operation and maintenanc'e 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&W pumps representative as listed in this Mancal,
C"- or contact Head Office at Caebridge, Ontario, Canada.

9 )

.

.;
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Estccck & Wilco: Canada Ltd. ,[3*'

,,
o.s. no.:_'5

.-

C0t{ TRACT DATA
-

-

4

Customer Consumers Power Company
'

A

Location Midland, Michigan
-

Purchase Order 7220-M-54-AC _

Serial tio. 72240/72241/72?s2/72243

Model 6x8x13 SMX

Service Reactor building spray pump j

Y
Material Verification AFME Class 2 j

_

Seismic Class I ,

1.
<

Liquiri Borated water =
j :. a.:. .

V- Temperature 400 F - 3100 F .

i.

( - -
.

. . .

Spacific Gracity 1.0

Capacity '1300 USGPM .
'

Total Head 387 ft.

Efficiency 72.5%
4

B.H.P. 176
_ i

'

Pump RFM 3550

Motor:
t

Manufacturer Allis-Chalmers .;

H.P. 200

Speed 3550 RPM

Volts 460
.

Phase 3

Cycle 60- x( \
.)

I
7 ;; ; : . ..' s u - W ' '

,, , ;
/ *. !'

----- - -_ ,
,_
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RECEIVING OF EQUIPMENT'
-

.

! . .

*
_

-- : - i= ~
.

..
1, 'I L ;. . ,'' ..

. .

RECEIVING OF EQUIPMENT
- . - -

- ,. . . . ,
- -

2 ,

,
;..:- -

,

. f.'
~ j,.

-

. .

.

1 Upon receipt of the unit, a careful inspection should be made to
.. :

'i ~
detemine~ if any ~ damage has been incurred to the u.'t during .

i
.

I
transit or site handling.

- i
? .e evidence of damage, then report this imediately

I

.

2

Should there'b.
to the shipping agent and Babcock & Wilcox Ltd. i,

~

!

|CAUTION
' .i

.
.

i
.

ALL PUMP OPENINGS ARE FACTORY SEALED AFTER FINAL ASSEMBLY T0
PREVENT C0tlTAMINATION OF THE INTERNAL COMP 0MENTS. THESE OPENINGS{

SHOULD ONLY BE OPENED IIEEDIATELY PRIOR TO PIPING IllSTALLATION. j:

; i-c

h . ,

/ j

U : .

.

.

.

> -

o

,
-

_

I

: . 3
3.
e

I' t

-

.

~*; x 0 M .? $ 1 U - /'
.

. / S..?
_ . . 3. - :4g ,.---.3' ~ ~ ~ ' ~
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i B&W pumps ,i ;4
'
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3abcock & Wilco: Canada Ltd.*

(s.., o.s. No.:

;(m)
IllSTALLATIO i

'

a
~*

<

-{ -

-_.
:-

;
- ?

,.

.,

-

T Preparation: -

*

Before installing the pump, the surfaces -should be cleaned and,i
-! using a solvent, remove any protective coating from the pump ._

*

i shaft.
_1

1 If the pump has beer in storage, and prepared for storage in
j 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 prepar procedure for this
operation is outlined in the lubrication section.

:
-

. Locati_bn: ,

The pump should be installed as near the suction s.oply as
possible, with the shortest and most direct suction r.ipe as
practical. It should be placed with sufficient accessibility -

b. L for inspection and maintenance. : .

3
j Where 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

j head on the pump.

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

= . .

[ The available flPSH must always equal or exceed the required
!!PSH of the pump.

-

;; ~/_1 t
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- E c- Babcock & Wilcox Canada Ltd. sen: i
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.

Des. No.: .'
f3

- .

t

-'f.

.ee .,

. 3.. -

-

N '. .-;; -
'

.'^
*

,

~

,,
'

. _ . - ' '
. --- <

-: .. ,'
, }- ~~

5 ,--
.

_ .-i -
Factory Alignment:

~~
- .

A- _3p -

-

-

- . ,

S- -i
, ,

,

, J=*-
~

9 Pumps and drivers that' are received from the factory with
both machines mounted on a connon ba: eplate were accurately .i.

; aligned before shipment. All baseplates are flexible to -
~

j
;

some extent prior to grouting and therefore must not be relied.

upon to maintain factory alignment. Realignment is necessary ;
a

after the complete unit has been leveled on the foundation and j;

j again after the grouting has set and foundation botts have been ;

tightened. The alignment must be checked after the unit is i

piped and rechecked periodically to compensate for pipe strains,
.

1!
,

.+ '

I settling, etc.
.

.
.

Only the pump is dowelled to the baseplate at the factory. The
} driver is dowelled after the final alignment has been completed *

u

under operating conditions. -

1

("~ - . 1
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1
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I
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(J)
;

-

j .

t.' .

l Mo'mting: . ,

-
*

.

*
* .

Before placing the unit en the foundation, clean the top of the i'

'

.) ' surface, breaking off any loose pieces of concrete. Roughen the
-- iI

top of the foundation with a star chisel and clean it; then
-

thoroughly wet the top to avoid too rapid moisture absorption
-

.; .
-j from the grouting.-

1

.; Stuff waste around the foundation bolt holes to prevent the . ;

grout from flowing into the bushings.-i
i

4 --
The baseplate should be supported on the foundation on rectangular .

~ metal blocks and shims. The blocks and shims should be placed
7

i - close to the foundation bolts and evenly spaced directly under the
,

loads to give uniform support. A gap of 1" l's" should ?

2
be allowed between the foundation and the baseplate for grouting. 3

3 Adjust the blocks-and shims until the shafts cf the pump 'nd driver .

'

are level Check the coupling faces with an indicating gauge
placed between the coupling halves. Check with a machinist's i

.j spirit level the suction and discharge flanges for horizontal and ',,

vertical alignment..

Preliminary angular and parallel misalignment are corrected by
adjusting the shims under tha baseplate. Final correction is made

.j after tne baseplate is properly grouted solid. After each change
it is necessary to recheck the alignment of tiic couplir.g halves

-

since adjustment in one direction may disturb adjustments previously
made in another direction. .

*
.

i
4
'

..

._-
d.
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'
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SECTION: 4.0 |+ n, B&W oumm '

; _.
a u em: 7 qs

~ . , Babecek & Wilcox Canada Ltd. C"

;
,t

_

.-
o s. m.:,p

k)
j INSTALLATION )

d,
.. . . . . .

\-

-

1.[ _ . Preliminary angular and parallel misaligreent are corrected by adjusting
A . _.S ' _

the wedges or shimslunder;the baseplate. Final correction is made after-
the baseplate is properly grouted solid. After each change it is necessary-'

'

to recheck the alignment of the couplinp halves since adjustment in one
_

direction may disturb adjustments already made in another direction.
. . . , _ -

.

| When the unit has been aligned and the fcundation bolts have been tightened
y evenly but not too fimly; the pump may then he greutad to the foundation.

,

A wooden fom cust be built outside the base to contain the grout. e.

1

i Stuff waste around the foundation bolt holes to prevent the grout from i

; flowing into the bushings. |

4 (
! The baseplate and the dam shculd then be filled with grout. It is ?*

!
- desirable to grout the shims er wedges in place. The grout (s) holes in the 1

?
~

top of the baseplate also serves as a vent to allcw air to excape. Grout.

shmuld be puddled continuously as it is poured to expel the air and completely
! fill the space under the baseplate to the level of the grout hold. Ho11cw _

,

spots can be detected by tapping on the baseplate with a ha::ner.
,

% When the grout 's hard, check the foundaticn bolts to assure they are tight,
k.,

J and recheck the coupling halves for alignment.
' /

The coupling supplied wi.11 not ec pensate for :isalignment. To maintain
i bearing life and pump efficiency, the driver must be carefully aligned with

the pump as cutlined in the coupling anufacturer's instructions. A final
alignment check is made after the unit has thercugnly wamed under actual

,

operating conditiens. The unit is shut down and the coupling alignmenti

| itaediately checked. Final corrections are cade by adding or removing shims
under the driver to yield alignment ender operating conditions. Note that

,

adjustnent to correct alignment in one directien may alter in another.i

Always check all directions after taking any adjust =ents. Periodic checks'

are well worthwhile to ensure ticuble-free c:eratien. Foundation or supports
may settle in time and upset a careful initial installation.

II0,I[

WHEN THE FI!!AL ALIGTiEt:T HAS BEE!! CCMP! ETED L$ DER OPERATI!!G C0!:31TIOUS, THE
'

DRIVER SHOULD BE COUELLED TO Tl!E CASEPLATE. SEE MA!'UFACTURER'S PROCEDURE
! O!! COLPLING ALIG% TENT A!;D TABLE OF OPERATIONAL LIMITS. . . .j w .f..
J i rR
j f
.
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OpERATIO!t
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~.
,

Primina: - ' ' ,

!
Before any centrifugal pump is started, the casing and suction pipe ~_ .

1
- - nust be full of the licuid being pumped. Certain parts within

!the pum: depend upon tne pumped licuid for their lubrication, and-

may seize or otherwise be damaged if the pump is operated dry. j'

Pumps which have been installed so that the top of the casing is ;~

below the level of.the liquid being pumped will price automatically j
when the following instructions have been completed: i

- (1). Close the gate valve in the discharge line.,

-

(2) Remove the vent plug.i
~

.

'I

| (3) 31only open the gate valve in the suction line until the
liquid has completely filled the punp casing. s

.;i

(4) Replace the vent plug. . ;

Nj )

i (5) Open gate valve.? ally in the suction line.
i -

{ (6) For pumps that have been in storage see section Servicing ;

t and Cleaning.
'

4
' The pump is now fully primed and ready for pre-5. arting procedure. ,

I :
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\ / OPERATION j~ '

,

$

-

. :

J.'$ .^
; ~;.a- , . .-

..
2 .. __ .x ,

. ;-

~ - - - - !3. ~[ Pre-Startino: '
' ~

3,Ys -
-

- 1

'

: -2 . .;,3
~ '

~

!
~

- - Check List:
-

.

.- . . _ _ .
~

j, 1, .
,, '

(1) Prepare motor as outlined in manufacturer's manual.
.

'

(2) Disconnect coupling and fog motor, it must rotate in :
the same direction as the rotation arrow stanped on ]
the pump. .. ,

(3) Rotate pump shaft, make sure there is no binding or i
rubbing. -

,

._
4

(4) ' Check aligneent of pu=p and mctor shafts, and connect !

coupling. )
.

. i
(5) Check bearing oil lubrication for correct amount. j-

{ (6) Check.for lubricating fluid in mechanical seal. j)
(7) Check that pump and suction line are fully primed. ,

t.

(8) Check suction line gate valve is fully open. ;
2

(9) Check lubrication of driver bearings'(see manufacturer's
instructicas). :

i

.

|

f
1i

I
.

1
3

_ . :|
,

0 ?'
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1

OPERATIO*! .

:
~ .i

_

-i ]
'

. .q} . . :. i.

] Starting: ;
i

1
- ii

- (1) Energize motor. -

..i . 3

(2) After pump has attained its full operating speed, slowly j
4

open the discharge valve. !,,

(3) Be sure pump is running quietly, if there is any abnormal Y'

noise or vibtation, shut the pump down and investigate. ;

. . i

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

. i
'~

(5) Check flow of lubricant to the mechanical seals..

'
i
- (G) Check suction and discharge piping for leaks. h
1

{ $ 'Throttlina Pumo: -

Never throttle suction line. Throttle or partially close

.'
' discharge valve only.

j
i

i i
; a
.I I.

i
'

.

i

-i
|

,-

i i

.: ,-
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:1 Q OPERATION

'

<
--

,
- - , '

.

{_
* --

h 2; Stooping Pum;:
- _ . . . ,

-

_

. ,

_ _

- - - f. _
'

j
- ..

_

1. Close discharge valve.- ; , ,,

* .

t
. . . l

:- 2. Stop motor. -
,

j-

.
- s

,

.~ 3.' Close suction valve. [
.

t

4. Close lubrication line to mechanical seal if external j
lubricating water is used. ;

i
.

- I
.| . _ f

~

3 - Indefinite Shut Down:

1. Flush and relubricate pump and motor bearings (see h
'sservicing and cleanings.

'

- 2. Remov'e casing plug and drain easing and all piping if
I there is a possibility of the liquid freezing. .

?

> 3.
} 3. Remove mechanical seal and inspect for wear (see ,.

manufacturer's instructions for assembly and maintenance). '

I

s 4 Provide pump and motor with protective covering. :
1 ;-

..
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MAltiTE!!ANCE

V
(a) DISfWITLING OF PUMP BASIC COMP 0t1E:ITS ,

.
Refer to sectional arrangement drawing for part name and item number.

'

'

..

4 Drain oil sump and pump casing.
-

,

{
according to manufacturer's instructions.

'
i;[~ 1. Disconnect all auxiliary piping, oilers and re:nove spacer coupling
;

2. Recove casing nuts. Item 1105, and capscrew holding frame support
_

i
,

! foot (5331) to baseplate.
u

3. Remove the complete frame and backcover assembly from the pump casing. ,

;

4. Remove impeller nut (4201) and impeller lock washer (4203). j,

j 5. Remove the ' impeller (2102). j

_j 6. Remove the impeller key (4208). .

, -

i 7. Disengage glandplate capscrews (7229) which holds the glandplate to ' ' "

, .

&

j .
the backcover, and capscrews (5321)-tfolding backcover.

J 8. Slide the backccver (6102) off the shaft. (The backcover jacket ,

plate (6104) is removed along with the bcckcover during this operation).'
,

.h 'TJ 9. . Remove the shaft sleeve (4103) from the shaft.dThe mechanical seal j
- assembly which is attached to the sleeve will also be removed during' i e

j this oReration). -

| "| v 10. Remove shaft sleeve Sassket (4107) from shaft.
i
,-.

1 #* 11. Dismantle mechanical seal assembTy (refer to appendix for mechanical -
seal instructions). ,

12. Remove the inboard bearing V-ring (4302)[ inboard bearing cover (5204)- ,

and capscrews (5226) from shaft. - .

13. Remove the outboard bearing V-ring (4303) and outboard bearing cover ;

(5104)g nd capscrews (5142 kfrom shaft. '
'

q ,

18 Gently tap the impeller ena of the shafc with a wooden block or rubber"

mallet to lacsen the shaft assenbly frca the frane. To prevent damage
'f to the oil flinger, item 4301, the shaft assembly is withdrawn only

enough to pemit removal of the cutboard thru2t bearing assembly item
(4304).

3
2 . 15. The shaft assembly must then be noved in the opposite direction, and
j carefully relocated .into the inbt,ard bearing, item (4305), t! hen the'

,

bearinq removel ring - inboard, makes contact with the inboard bearing, !
_.

p |' - this; bearing assembly and shaft is removed by gently tapping the
33 J,

coupling end of shaft.j qj
H 9 2- -

CAUTIO!!4 .-
# .O TO PREVEf!T DNMGE TO DEARII:G SEAT, Tile Sl' AFT MOU!!TED OIL FLI!!GER !?JST" ,

'

CAREFULLY PASS TilROUGli BEA;;I!:G FRAM: 1:1:E:t REMOVI!;G OR liiSTALLli;G S!! AFT.

mv
'l | A C . / W {!. W . ]*** " M3

' /&. / J

'T $ N " [ *'N'' "
' '
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D j MAINTE!W4CE - (') DISASSEMBLY
ta

,

i
r.

,

.
'

'

DISMANTLING OF PUMP SUB-ASSEMBLIES
,, ,

.

+. -
.

- . . - <
_

. _

i-
l| . - . _' {

Imreller and Hear Rings -'
'

'

-

-

~

The impeller is mounted with specially hardened front and back wear rings.d i.

f. To remove wear rings:
', '

] 1. Remove setscrews (3117) from impe11ers. ;
.- .

! NOTE
'

"--

n - .m
" LOCTITE" COMPOUND "A" WAS USED AT Tile FACTORY TO SECURELY LOCK THESE }

''r
1 ITEMS IN PLACE DURING ASSpBLY, THEREFORE, LCW llEAT MAY llAVE TO BE ,

i
. w. >

'r
'~

.

APPLIED TO THE PERIPHERY OF THE RINGS AT THESE LOCATIONS TO LOOSEN i
,

THESCREWSANDR[NG- APPLY " LOCTITE" TO SCREUS DURING ASSEMBLY.;

1 i-

M)
'

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

i 4' <
'

., 3 .
-

..
-. t .c)- .

Casino and Wea- Rino ;-

| 1. Remove setscrew (3111) (see note for impeller wear ring for loosening i
;. screws). - :- -

.
2. Remove casing wear ring (3102).

~
1I

1

,I
. .

Backcover Sub-assembiv

Remove setscrews (3109) and backcover wear ring (3103)'as described! 1.
1I for casing wear ring. - - .

,
"

2. Remove backcover jacket plate (6104} from backcover.
-

.

- :
,

e

,

!
:

l- -
"

. -

. _- j-

5) {.
.

7.z 2o. 47.7J.7d |_ _ . , , _ . , _
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) MAlf{TENANCE - (a) DISASSEMBLY ?
I-

:
- 1
' Shaft Sleeve and !!echanical Seal Sub-assembly :j,

,

J
J'! 1. Loosen setscrew holding mechanical seal collar to the shaft sleeve.

; 2. Carefully remove mechanical seal parts from sleeve.,

. . . - - 1

'

Shaft Sub-assembly
'

:

1. Remove inboard bearing inner race (4305) frca shaft be means of a j
bearing puller using the rcmoval ring (5210). a

2. Loosen setscrew (5342) and remove oil flinger (430J) from shaft. ~ l'

,

v. i
-

'-

NOTE
'1

.

IniEH MOUtlTING OUTBOARD BEARI;iGS DURIllG ASSEMBLY - E!iSURE THAT BEARIliGS ARE
MOUllTED "BACK TO BACK" NID ARE PRESSED RATHER thall SHRUliK GST0 SHAFT.
THE FIRST BEARI!!G IS TO BE PRESSED Oil JUST FAR E!:0 UGH TO ALLOW Tl!E SECO 10

~ 4"3'' BEARI!!G TO BE STARTED. THE PAIR ARE THEN TO BE PRESSED I!!TO POSITIO1 O!!.

Tile IllNER RACE OF THE OUTER BEARItiG.
'

y _
=

(y IT IS IMPORTMiT THAT THE OUTER FACE IS IIARD UP TO SHAFT SHOULDER A!!D THE\
IlitlER FACES ARE TIGHT TOGETHER.

CAUTI0ft,
,

' THE SHAFT,151Ei! STORED, !!UST ALWAYS BE SUPPORTED I!! A !!0RIZ0tiTAL POSITION -

; 0:1 WOODEf! BLOCKS OR FRA!!EWORK, TO AVOID WARPAGE TO SHAFT. 4

i

t

. .

., .-
d ' I s

-l ;u p ' '
'

-

a . .

ho ~'

- ;;c . MSd 'I Y |
_ . . . ' pc. .' c,

,
,

'

275 ~ .a ..? :'m ~ .:.:: . - !. . . - . -
-

y.. + y _c:. : .-r -

.



. .[
~ '

,,es: 15 i

N~ Bibcock & Wilecx Can di Ltd. ,,

- .--
_

.
0 s. A:

,

f ..

u.t T
,

:V !4AINTE!!AMCE - (h)lSSEl'BLY

,;- ^

j Installation of 0-rings
~

2

.

4 - - .. .

jm.._ Before assembly, always lubricate the "0" ring and the metal parts that - ?
.

yr contact it, with Dow Corning III compound.- -

. .c; ]_
-

n.. -
..

- ;

2
" The "0" ring should not be h11ed c r twisted onto shafts and left in that 1.

-i position because of possible " spiral failure". Small rings should not be
_

,

over-stretched to' reach their piston or rod grooves. If over-stret.hed.'

some rings will break through no fault of the producer. t
'

; . .

The "0" ring should not be forced over sharp corners, threads, or other'

- sharp edges. Use thimbles or other installation aids. 1

s,

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

-- Do not use rings that have fall'en on the floor or have been wiped with (
dirty, dusty or oily' rags.' .?

- t

(b) Assembly ),
.,

. n.

Sofore assembly, it is rer.onraended all seals and gaskets be replaced with 1 .7
, '

new ones. 1g e3 .

0 i-

1. Check all parts for wear and damage. ;
-

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

,

Operational Limits). j
'

3. Re-assemble all sub-assemblies 'in reverse order as indicated in j
Dismantling instructions. I

4. Install shaft sub-assembly irito frame through inboard end of frame. j
I

S. With the shaft extended through the outboard end of the bearing housing,|

install the back-to-back thrust bearing assembly (Items 5110, 4304, 5106
and 5108) onto the shaft. .

'
5. Lightly tap outer race of outboard bearings (4304) to install into frame.
7. Install the outer race and roller assembly of the inboard bearing, Item

(4305) into the frame by gently tapping the outer race.
8. Install the inner V-rina, inboard bearing cover (5204), outer V-ring (4302)

and tighten capscrews (5226).

9. Install capscrews (7229,) into gland plate (7202) and place over shaft.';

|
. 10. Install shaft sleeve gasket (4107) onto shaft.

1 2

11. Install shaft sleeve and mechanical seal sub-assembly onto shaft. ' i'
!

!i '"
HOTE|

| @ THE SHAFT SLEEVE IS MARKED WITil A DECIAL SCRIBE MARK FOR LOCATI0ft 0F THE I-

"ECHA':ICAL SEAL COLLAR. REFER TO Tile SPECIAL MCCIWIICAL SEAL INSTALLATIO!!
1- II;STRUCT10:1 1 iCLUDED I:1 Ti!IS !WiUAL. - -

.. .. :: | p ,; c . M A N
' / S J'l

4~.ym. . . - g g e...

1

, o
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1%IllTE!!AMCE - ASSEMBLY

12. Install backcover sub-assembly to frame by means of capscrews (5321).
.

13. Install impeller key (4208).

14. Install impeller (2102), impeller lock washer (4203) and impeller -
,

nut (4201).

15. Tighten impeller nut (4201) and bend over tabs on lock washer (4203) i'
to lock . impeller nut from rotation. ..

*
.

16. Install outboard bearing cover (5104) less gasket and tighten. |

_ 17. Measure gap between bearing cover and frame by means af a feeler gauge. g

'

18. RemcVe bearing cover and add the required number of gaskets to maintain j
-

the following gr.sket thickness: ;
.. ,

NOTE
,

f GASKET Tl!ICK"ESS = FEELER Gfi!GE Tl!ICrJ;ESS (STEP 15) + ASSEMBLY j

I I CLEARAMCE AS LISTED It! TABLE OF OPERATIO:!AL LIMITS. 3
|

.

19. Install outboard bearing cover (5104) inr.er and oucer V-rings (4303)
and required number of gaskets and tighten.

20. Slowly slide backcover and frame assenbly into the casing. Install
casing nuts (1105) and torque acwn as specified in Table of Operational
Limits.

NOTE
-

,

,
ALL 70.10UING OF fiUTS S110ULD SE DONE BY ALTER';ATING FRO:1 Oi!E SIDE TO .

I
Tl!E OTHER.

u

(

iiO -

1 \;'p
d' W' /

7," A C '''#

f4 / S
| - . -.... . . . - - -_ -

_ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ .
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I'.AIllTEllA"CE - (c) - LUBRICATI ;I
.

- --

!

.

-

+.* '

[. Bearino Lubrication for Initial Occration 9
.

.
. . .

-- Prior t6 any operation the bearings of a brand new pump should first be -

- drained and flushed with a thin oil. If possibl'e, after refilling to the -

'

~~ ~
corr et level with the oil selected for continuous operation, the pu=p
shou'.o be run for one hour at light load after which time the bearings - - * -

should be drained, flushed and again refilled to the correct level. .
-

. .

This procedure is particularly important then the pu=ps have been kept -

, *

in storage or allowed to stand for any length of time.
.

.
'

.

*:-. .

- After the first 100 hours of operation bea:-ing abrasion may have changed -

, the colour of the oil, at which time it sh:uld ba drained out and flushed-

..- with a light oil, preferably at 180 - 2000F befora adding fresh oil. For -

'
. _ ' bearings operating continuously, it is rec:= ended that this operation be'

,

- - . carried cut at 1. east every 6 months. .
--

,. -

:.|
- -

. .
. .' *

.- .- ~. -- l ' -'

Oils Used for Flushino -
.

m
-

' '

@[N
Light transformer oil.s, spindle oils, or auto:otive type flushing oils are '.
suitable fcr cicaning and flushing tha bearings and frame. Oils heavier

Q than SAE 10 (150 s 200 ssu at 1000F) are not rec:=cnded. .
i

,

:-
'

Bearino Inspection and Cleanina
'

- -
-

- Bearings should be inspected whenever there is a major component dismantling.
As part of the maintenance replacecent precedures with anti-friction bearings,
there are two general guidelines: .

''
Inspect bearings for re-use according to established procedures and'not
haphazardly, and never re-use a bearing that is even suspected of being
in poor. condition. It is much cheaper to thrc: away a good bearing than

f to replace a shaf t, a damaged bearing has ruined.
i

For inspection and cleaning uash the shaft and bearing assembly in chloride*

i free naphtha.
._

Inspect the t,corings to see that they roll freely and are free fro crachcd,
'

D. 7.-': * itted, or worn balls, ro11crs, and races. 14ake certain that the shicidsp
@ and retaincrs are in good condition and not dented or damaged.
$5 %. -

Qj . -

.
,

F ..^ . = -- -_ . . .

'

u y. . s
'q

' '

}{O
-

-

7;; g . M S ", 7 4-|*

| - /G. ; 9* *
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j ] MAlllTENAf;CE - (c) - LUSRICATIO!!
*

,

1 .
. .. ."" Badly worn ball bearings can be detected by excessive end play between the.

outer and inner: races. This condition can be checked manually be holding the-r ,

j' shaft add inner race steady and moving the outer race endwise, comparing the''

i
difference in movement between the used bearing and a neu bearing. As a rule

.
' there are no allowable end play specifications so any difference in end play -

' , between a used and a new bearing shculd be considered and replaced if necessary.

i' After the bearings have been cleaned and inscected, they should be lubricated
i. with a light grade oil and wrapped in water proof paper, until ready for use.*

- -
.

. . . ,

~
' Bearino Lubrication for Nomal Operation * :'* '

-.
. .

,

t
-

i The pump frame acccmodates a single row of bearings ' installed in the inboard
r- end, while the outboard bearing is of the double row single race type.

.'-

Both bearings are lubricated by a flooded oil system. It is essential thatj
,

*
<-

i. the correct oil level be maintained and for this purpose oil len1 indicators "
are provided. The level indicated is the operating level and will rise after ~

;, $ the pump has ped and the oil drains back to the reservoir. , -

s.. I I To ensure satisfactory operation, the prepar lubricants must be used. A good ;
,

,
grade of filtered mineral oil (SAE 20) is satisfactory. When selecting an j

|i oil, the features listed below are considered desirable: i
-

|: ,

.

! (A) The viscosity should be betweeri 150'and 300 ssu at 100cF.~
,

(B) The oil should have an ASPM oxidation life of 1,000 hours or mc-c. . ;

(C) The oil should contain, if possible, rust and oxidation inhibitors g

and, particularly in high speed applications, an.antifcam additive. g-

(3) Different makes and grades of oil should not be mixed, it is therefore
'

recomended that, if possible .nc same m2ke and grade of oil be used
for the pump as for any other cxisting equipment requiring oil lubrication. ,

'

The follcuing is a list of reco= ended lubric:nts.which incorporates one or ,

more of the following features: ,

Esstic !48 or Teresso $47 ~;Imperial Oil Limited -
, ,

l Shell Oil Limited Tellus !29 or Tellus #33- .

Regal BR and 0 j| Texaco Canada Limited'
*

-

( Sun Oil Company Limited Sunvis #916
~

--

llamony (47 j|
Gulf Oil Ccapany Limited -

These lubricants are not recomended to .the exclusion of all others.| 4 O-

If in doubt, consult cny oil company representative.'

(kb ~

.

Q 7 g .:: c. /hS d M./

<M 20' '

2- - - ~ ~
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ITEM LOCATION LIMITS-

,

hRUllNIllG IMPELLER WEAR RIllG TO CASIllG HEAR RIllG .027 to .029 oj
u p

CLEARA!!CE <T 10
(DIN!ETRAL)

i Il!PELLER llEldt RING TO BACKCOVER WEAR RING .027 to .029 E c~.!

E
? m :SIMPELLER TO STUFFING BOX BUSilING .031 to .033.'

b |-

..

! ASSEMBLY DETilEEli OUTBOARD BEARING COVER AND OUTBOARD . *003 to *008 3

~

CLEARAllCE BEARIllG ?: y t r.:j

h
_;

b N
c'IAFT
[z'UN0UT

TOTAL RJil00T .003 T.I.R. g .

.

G'

CASIllG !!UT (1105)' 52 FT./LBS.
TORquitlG
REQUIRE!4EllTS

GL4flD PLATE CAPSCREWS (7229) 15 FT./LBS.

'

},' IMPELLER fluT (4201) 40 FT./LBS.
)J

.%

k' ( VIBRATI0tl 1.0 !!!LS
ygv>, a 0 "

g| BEARI!!G IllC0ARD BEARIllG (4305) 100 F. I'.AX. g'' ,

[, TE!!PERATURE OUTCOARD BEARIllG (4304) 180 F. l%X.
" g

[ PARALLELIS!! (SI' AFT TO SilAFT) .002 T.I..R. .-

CouPLI!;G
IIISALIGl:-1EitT (FACE TO FACE) .005 !!AX.

.

-..= * I /- t de *4m- __h*. g tm j |_ *
__ _
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TROUBLE SHOOTING:-
.

-

.! .

_. .

1
. _ . . _

. ,
' | 4

.. ' "

- 1.' Failure to deliver licuid .._ _, Q :
-

-

N
,

Pump n't primed. . e
,

,.
*

(a) a^ -

I
'

(b) Insufficient speed, .~ '
~

-

L !

; (c) Discharge head too high. ,
-

'

.f
(d) Wrong directic.t of rotation.

\.'.! 2. In ufficient Capac.ity *
...
'

|
- (a) Air leaks in suction line. j

1

(b) Speed too low.j'
(c) Total dynamic head is higher than pump is designed for.

.

(d) Mechanical defects - damaged impeller, defective mechanical j,
; :i
; .

seal. .

4 .a.

(e) Suc' tion pipe too small or restricted by trash, etc. f'
;

.,

3. Insufficient Pressure j' ,

i
? - j

.

| (a) Speed too low.
Il (b) Air in water. -

4 (c) Mechanical defects - damaged impeller, defective mechanical4 4

I seal. ;

!
.

I

| 4. Pumo Overloadina Driver . .
"
-

.
J

(a) Speed too high. .
'

(b) Total dynanic head lower t5an rated, therefore, pu= ping too
much liquid.,

; ;.
(c) Liquid pumped at different specific gravity and viscosity

than pumped rating. .

-

| (d) Mechanical defects.
_

i| n 7
,

-> . . ..

,
- j

,

3
. . . s.

I& ~~ *
.

C
72;g. /tSY. 74 /

,

! -. . im j gg
- -- -

- - -
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p

.

'
.

. |

- Ji
..1 [.

t
'

-d .- -

'd ' 5. Pumo Vibrates
'

,
_

(a) Misalignment.
-

_.
,

(b) Foundation not sufficiently rigid. ;*

(c) Impeller partially clogged causing unbalance..
,

i (d) Mechanical defects - bent shaft, worn bearings,'
~

rotating element binds.
_

-
- 6. Bearina's Runnina Hot

- (a) Misalignment.
,.

(b) Worn or defective bearings. ; .,i

H (c) Bent shaft.
E'cessive lubrica'nt or insufficient lubricant.C. q (d) x

j
"] Q (e) Wrong type of lubricant.

(f) Rotating element binds.

.

C

4

nqu

;

;
7

. .I;
w
' ,

?f5
.

-
-

g;
i.9 _

-

- .-

9.. . ,.e .

"[

.

- , p:5J 7 d- /
; /*''',

a,as
Eb

- - . _ _ . .

- _ _ _ _
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! Dabcock & Wilcos Canada Ltd. rDate T '.
HECOMMEt:DED SPAlt PARIS

,

I . . . . . Equipment Ucscription
_

Vendor
I ' Cw.tc.Ter

I

C0!!!!J:!ERS P0t!ER COMPMlY REACTOR CllII.Dil!G T' RAY Pul1PS

h stc*er Ref. f4 del Vendor Ref.
'

7220-11-54-AC 6 x 8 x 13 Sitl'.

| Part item /Part Part/ Assembly Equipment Qty. Per Price tach - Recentended Estimated
tiu tt,cr Dwg. Nanacr Serial # Unit $ Oty. Delivery

Cescription n

Ir peller 2102 71-600-076 72240 to 72243 1 1
-

i _
~

'

Shaft 4102 71-6'J0-076 72240 to 72243 1 1
, _

eller ucar 3104 71-C00-076 72240 to 72243 1
'

.

3 _

fjllerwear 3105 71-600-076 72240 to 72243 1 1'
.

,

^

Casin3 wear rin- 3102 71-600-076 72240 to 72243 1 1
3

__

_

3103 71-600-076 72240 to 72243 1 1eryg
k InLoard brq. 4304 71-600-076 72240 to 72243 1 2

f

-

p
( 0;ttoard trg. 4305 71-600-076 72240 to 72243 2 4

7,

.f[,'[dDf9' 4302 71-600-076 72240 to 72243 2 4*

tt.oard brq. * 4303 71-600-076 32240to72243 2 4
3. ''ri n)to -

_

S'nf t sleeve 4103 71-600-076 72240 to 72243 1 1

4 ,,

>
4107 71-600-076 72240 to 72243 1 2t u ceve *

,

g igg

0-?ings 1103, 6110, 6105 71-600-076 72240 to 72243 3 6*'

h 13

5 Impeller nut 4201 71-600-076 72240 to 72243 1 1'

g i4

lur.eller lack 4203 71-600-076 72240 to 72243 1 2'

,

N _15
. :';hEr''

i

. k Prices Valid for days from Quotation Date 1erms & Conditions ,

. _ _.. , . _ . . . . . . __ _

. , . . _m
.

.- . . ...
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l', Babcock & Wilcsx Canada Ltd. 7.
_

o.s. na.:'', -: .

px

__
Storace Recomendations

.
'

.- -
1:0 STORAGE RECO MEf;DATI0fiS ; ptmpS

<

3=
. -

h-
~ (a) *J_ndoor' Storage '(ccatrolle*d[ .?' - -

~~ ', 1i
,

m
'

-
.

Wholly controlled atmosphere unifom' temperature at leabt 100 F above
,

-
' dew point'. Relative humidity.- 50% or less. . !

-

'

Fill' bearing housing with good grade rust inhibiting lubricating-

turbine oil to approximately b" above operating level..

.

.

Fill bearing frame and backcover water jackets with good quality rust *- .-
inhibitor. ;

y.-

iRemove mechanical seal assembly and store ' separately.-

- "
.

Coat shaft sleeve and exposed portions of shaft with easily removable
.

' - ,,

rust preventative such as cectyle 502-C or equivalent. This material
. ,

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

~

. ump shaft must ba rototed saveral turns every three months to '"
-

(- re-coat-beariagrwith lubricant. -'

Silica-gel bags should be placed in pump volute when originally i
-

i scaled and replaced every two years. The flange covers should
indicate the am' unt of silica-gel enclosed.o

Prior to placing unit in operation, the pump should be dis-assembled-

and completely checked out for-possible deterioration..
.

(5) Indoor Storace (uncontrolled) |
'

Recomendations as above with the additien -- that the unit should be-

encased in polyethelene shecting, with all scams tielded v''' heatir.g j
iron or alternately a " zipper bag" wl.ch provides an air 6 t : cal j
could be used. The purpose of the polyethclcne sheeting 1., to provide y
a, vapor tight barrier. Any means of accomplishing this would be ;

.acceptabic. - j
,1

Silica-gel bags should be placed prominently inside this enclosure and i* -

be replaced periodicall* The term of effectiveness could possibly be
determined by placing . nisture indigator (which would change color j
in the presence ' f mo. * c) along side the dissicant.o i

-

L.-
~

(c) Outdoor Storage .
. .

! q Outdoor storage is not reco=anded. .i
-

.
-

(- f(g
-

.

- Q 2.0 STontM ::rCC:"'Ft:IMTIO::S -- !")TCR

Refor to motor mnual for details. M M .4 5Y-7I'/-
j

; mN sg, ; G ,

'
- p . fg _- ~ ~ - ~ .r=

- -

- . - - - - . _. . - . . . _ .
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B&ll PU::PS P.EPRESEilTATIVES

?-. .

. -

-
;

.

'
-

:.

CAftADA.
.

-

3
.

.

. .
, ,

Babcock & 1!ilcox Canada Ltd., - !'

Montreal: -

Rco::: 430, |
Canada CemenE Building, !

.

.

Phillips Square, L.
.

Montreal 2. Quebec. !
.

.

'- |*
. ..

.

'
~

'

Babcock & tiilcox Canada Ltd.,'Toronto:
; ._ 2 St. Clair Avenue,liest, 1

3Toronto,7, Ontario.
1

-
-

-
.

.

- :.
. .

.).. g x. .
: .

Calgary: .
Babecck & Wilcox Canada'Ltd., f

'

'
~

G)
,

355 4th Avenue, S.1l'., j -

:[m
.

Suite 320, .

Calgcry, hlbcrt:. j -. . . . .

. - -

.
.i

. i
\

'
~ Babcock & liilcox Caaada Ltd., ;

Vancouver: f 1055 llastings Street, ii. , i-

Yancouver 1, B.C. |
- . .-.;

.

.

1 -
.

-
2.

.

-
.

*

i
1

i
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? - Babcock & Wilcox Canada Ltd. seerw*s: .. 1;
- i

.
''

o.g. n :. .- .

, ,
,

-

.

B&H PU:!PS REPRESEt!TATIVES ;!
-

i
9 .

.J ,
-

.

.
.

*

j t*' 'U. S. A. .- ..
..

.. ~ e:
..

-

.
. -

''!''.-
'

Eastern Area - Babcock & 11ilcox Canada Ltd.
1500 !! orth' Kings Highway, _{

.

-

.j' .

. . Cherry Hill, !!ew Jersey 08034 g
.

'
-

-

,

. .. .
. . . ..

.'. . . . . ,,

.
. . . . ~'

South East Area . . E.D. Green Corporation y
; *

. . -9P.O. Cox 39,'

.

., . Forest Park, Georgia 30050 .:-

.
_

.
*

. . . ,. - .-
_,

. . - . .>
.

.! . . ~ '
- . ...

; Hid-West Area ,' ' Midwestern Equipment Co. Inc. , j >. -'-'~

1
-

. . P.O. Box 5583, ,

Lenexa, Kansas 65215 .3 w. ,.;}. .
- .. ..-

. s
.

.

3
. ..

.

.

* South West Arc.a Kinetic Engineering Corporation,

.I 2300 West Leop South, ;.

! Suite E80,-

llouston, Texas 77027j
-

. .. .

-... :. _
'

Western Arca Babcock & tiilcox Canada Ltd.
- -

' '

j . One California Street,

1 San Francisco, California 94111
.

,

' -
-

; _ -,
,

., j ::

s: .
-

: 4.. . .,
, 9. - . _ . - .s -

-

> e . .

)
. _

N

_,
. , . /M 3d - 7 'l - /.

, . . -
.

/6 ~ $- .

.
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ENGINEERING STANDARDS o., m:

.

-
,

-

.

i

fj . .-
'
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.<
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-

APPENDIX
~

:
--

p. .

-

;.

-

,

. . .

.

' '

1. Pump D'ata Stieet. - - -
- ~#

f 2. Performance Curves: 7132-5090, 7132-5085, 7132-5086, 7132-5087.
,

! 3. Pu:.p Installation and Performance Record. }
h'

j 4. Inspection and Repsir Record. 1

i
,,

5. Coupling Instructions. -

,

'

1 . 6. Mechanica1 Seal Instructions and Drawing #CF-SP-54045-2. r

f 7. Heat Exchanger Drawing #D-2200-2'. -
- ) .

'

l
', 8. Cyclone Separator Drawing #AS-0100-00CAN.

-

,

') 9. Motor Outline Drawing f51-808-925. { -
eV '

10. Motor Instructions - !51x3453. F
q

.
-

11. Outline Drawing #71-500-077.
,

12. Sectional Arrangement Drawing #71-600-076.'

;
i ;.

'
, . .

I

.

I i
1

-

?

:

-i
- - $

,
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SECTION:

B&W purnps :_
'
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Babcock & Wilcox Canada Ltd.'

,

i one %:'

' Q.]
'

PUMP DATA SHEET
-

.

- _. ,. ,.

SERIAL No. 72240, 72241, 72242, 72243 SIZE AND MODEL 6 x 8 x 13 SMK-

_

PURCHASE ORDER No. 7220-M-54-AC DATE INSTALLED ' - - ---

.

.

.

CAPACITY
- 1300 USGPM .

TOTAL HEAD 387 FT.

t SPEED
- 3550 RPM

LIQUID B0 RATED WATER ,

0 0 $~

TEMPERATURE 40 F - 310 F
~

SPECIFIC GRAVITY 1.0 q

j~

EFFICIENCY 72.5 e

,

! B.H.P. 176 y

IMPELLER DIAMETER (SEEPERFORMANCECURVE) i
'

f''\ ROThTION CLCClG!ISE FROM DRIVEN END.
~ ,

. 10;1V COUPLING PAST 2-1/2 BS (6-7/8" SPACER)

j MECHANICAL SEAL CRANE

NPSH REQUIRED 13.5 FT. MIN.

! SERVICE WATER FLOW 6.0 USGPM MIN. ]

-j SERVICE WATER PRESSURE 200 PSIG DESIGN -'

0
J SERVICE WATER TEMPERATURE 120 F MAX.

THERMOCOUPLES SIGIM

j] BEARING LUBRICATION 011. SPLASH

.} INBOARD BEARIriG TYPE SKF !NU-312 ;

I OUTB0ARD BEARII;G TYPE SKF #7311EG {
_. MOTOR UEIGHT.... 1300 LSS.

-

N . REMOVABLE ELEMEllT L'EIGHT 250 LBS.

TOTAL WEIGHT 3300 LBS. DRY

[:-[
g.,

. .

] 'h '
. , -.

,

, ,

d

; ; $. ?A' S d - 7 :1. '
i - ,$d ,") :' -*mkn ms

-- - _

d
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D L
jGRVE 7132-5090Ar'd

355n nesti _p
. . . $ PEED

.....-

w
- i. 10/28/1977 *

- .h. c.us s ou er,omwa cumcurisn:s Babcoc!. Wilcox Canada Ltd. 04g:
. . s euwe. can. coto wann .

pgp,gp g2ggggggg gg.g. ' , -[ $ER AL 072? f n #., . a u~tiss oirma sncmo i,

PUMP CX0XI3 SI4K ' IMPELLER 71 1100239 .':Taifa 1(y:MT0 E$- ~

$ -

|, . Taper. trim 10.8/10.4 I l' ''- f
'

.m W.

. . t TEST NO. P36.18
500 CERTIFIED TEST CURVE .

* '
i

,

;'

I !

i !
-

-f - ,j- ' Test Engineer - it.K. .Laskey.[ Eng.
90 j ,'

Head / Capacity ,

;
,

,
. ,

. . ..; . Witnessed by R. Strickland i
.

i .

800
- -1"- Cdn. Bechtel IN t'.

i
9 : . |

.
'

.
.,

I. -

.|.. .i..,- .

:.

.! .' f .{ h ,
yo -- - ; . .. .

: . . . . . .

'
,t ..,i., j j i

i l.: | ' . . . , . . . . .
k. so .

, , '
*

. i.
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, . . ,,

399 | 1
....,. -
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|
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- I..

'

..I. .- E co ;
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7132-608S D dCURVE

L L. !
Is SPEEo 3550 ItHI:

.
I cuevas snow arreouwAtt cuaarats:stics Dabco:lt & kVilcox Canada Ltd. I !

DATE 8/15/77
w in ruw us cu,*. ccan wati,

pge;p p.gg;31CCGG.G3CG CE243II'2 I SERIM ON
. at' -

,

t ~itu ci m . 1: s,icieito

PUMP 6x8x13 SMK ' IMPELLER 71 400-239 Taira 10.8/10.4 E
,

s-
i :a I u

TEST No.236-15. *
<

.[ ~

i
i-r,9

CERTIFIED TEST EURVE
Test Engineer" _

II.r.. Laskey, P. Eng. --
-; so i

.

j[-
' -

. . .. .
.

iHead / Capacity Witnessed by _ r . nir . ;.

'
.. m. Bechtel Corp. i

00 -, ,' - : ; -- --

w. ; .- : .
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400 ~6(\ .
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7132-5086Av8CURVE
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$ PEED. 3550 1 1
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Babcock & Wilcox Canada Ltd. ! DATE 08/16/77 .j |is. cuevas ssou are oxivait ciix,4citeistici ,
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wam euvre, cun. cao un, ;
-

{ SERIAL . 072243 . . at . J !
.

gpqpggp pgg;pgggggggg ggggy - -

,

c. O uutiss ointewitt seiciei:o
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$ f PUMP
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(A. cutvt1 SMOW APr#0AWAlf CHARACI!Ri1TICi '

t .Babcocit & Wilcox Canada Ltd. ' DATE ' 0/10/77 i
~ i

.

waru ruvemo cuan. coto wann ,.
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S Fasfs' .r.... m Instructions
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-

~

p' Self-A!!gning -

SHEb1 1900C :

'

GCoupiings -. . t . |
*

Kcppers Products. Ud.
is Metea onve

2 -Installation and p-we.ontano usw tAs

,

Maintenance Instructions
~

,

Tet:416-e77-s044.Tewx: oe-sesrao'-'
,

.
.

4'' These instructions apply specifically APPROVED LUBRICANTS 0:LS - ^'
' ' to the fo!!owing couplings: Forged For applications with ambierit tem- Use a mincral base oil having a vis-

Steel, M;ll Motor, Double Mill Motor, peratures below 150*F, use a grease cosity no fighter than 150 SSU (Say- .'

; Model B, Model B Mill Motor, Model or oil as recommended below. For bolt Seconds Universal) and no -

B Double Mill Motor. Cast Steel, and heavier than 1G00 SSU at 210*F.
, igher ambient temperatures cen.

"
tact W Producm. Lic. for spe-

! nts id Spac r couplin o tng Fre p e: ear.oi S
preceding types. Fct other couplings c.ific reco nmendations. Greases 140, #8 AGMA, etc. or heavier oils.,
these instructions are supplemented listed below are in response to re-
by Special Instructions supplied quests for specific recommenda-
with each coup!Ing. tions. This list is not complete and

. is not intended to restrict the use
of equivalent fubricants manufac. GREASES

'

- 1.USR! CATION INTERVAL. tured by companies not IIsted, nor e P.c a.a La tas F'88 LG EM

Lubri::nt should be checRed to see _
gt#it intended to exclude Improved ara.s os e . t

lubn, cants developed since publica- , , ,,; that preper level is maintait ed and
that lubricant is free of contami. tion of this list. If coupling is , , , , , , , , , , , , , , , , , , , , ,

u .. zer tnants. Grease is recommended if mour ted on a reciprocating ma- ._

* ' "
operating periods exceed six . chirie or if recurrent reverse loading ' ' ' * * * " " " ' * * " ' "
' months. If oil is used, the coupling fis experienceo a heavy viscous

" ' " " * * * * ' ' * * * " ' '
-

[i A shculd be fit ~ed at six month i* lubricant, simitar to Texas Crater
jterva4 for the average industria! Compound #1, is suggested. For UWo#"'*" '' -* * ' ' " ' ' *

. ja;piicatien. C her cerMitions. such specific information refer to Special s oac tm. r, rance
as sery s'ow speed opera: ion. re- Instructions Form 1900-11. n c.am.ta -- u..a en-

versir g drives, high tcmperatures ,

eand severe environments may re-
Iquiro s~crter lubrica*!cn periods.
i

!

IDENTIFYING FEATURES :
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t ~ ~) eMLOSICK OFFSET ALIGNMENT-INSTRUMENT METHOD Q. .

l .4
(G,reater Hub Separation) &

i _. . * ! |*-.

~ ~ ." N k 8 -hsm
)For greater hub separtitlen (such as spacers and ficating shaft arrange- $ L--* ''

A
,_ ,

/ ments), use Jial indicator as shewn. (or otScr suitsb 0 alignment fixturc) i !

and precced as in Instructicn 5. Recheck angular alignment as in Instruc- ) k-" l i;M
d g

tion 3. g

__
L--= f. j -- g
- @ / .I

-

INSERT GASKET A. '\ ,

<

-

bInspect to insure gasket (or neoprena O. ring when supplied) is not torn. 7 g ,, .} *
- '1 i

,

. . . 3 g,j ( ,
*

cracked or dt.maged. Clean coupling flan;'es thoroughly, and hsert gaske!
.J *

between flanges. (Position 0-ring in grooves). For spacers or floating snatt w . ,,

". ~if 1. we ..
arrangemcrts. gaskets must be inserted between each set of ilanges. Mi ,; w < -

,,

l$ (
'

4

J \

.
u .__g.- -= ,

i J
n g

,

f '' ,'t //- a'3r

|4._
ASSEMBLE COUPLING > c -' .

.t:/ m *:2 .

*

Draw flanges together. p5sitioning tube ho!es 120* apart on Model B and g . . . , .

S0* apart on Forged Steel couplings. Cast Steel cou:: lings have two tube $ , ,, s. , *': ,
,

,

T_. -*

plugs in the male sleeve only. Keep gasket bolt holes in line with t!ange
bolt holes. Insert and tighten bolts, !cckwashers and nuts provided. g . . , .

M \ N
-

a ~.
1r{\ . j '

L " " - - - ~ - ' - -

'

h~ LUBRICATE AND TIGHTEN PLUGS
"

l - v 7__! [ 7Remove two labe plugs 1E0' apart. Position coupling so that one hc!c is ;, #'** *

45* above horizontal. Apply lubricant in this ticle until excess starts out tj

E h
,

.' yof lower opening. Sufficient tubricant has now been added. Specific lubri-
cant capscities are listed on the last page of these instructions. Fer j i O ."'". 9j

spacers with limitted cad f!est thrust ru!cs and for ficating shaf t arrange- 9* 4*"' ' - - --O
ments. c3ch end mt,st ba separately lubricated. (As only cnc lube hefc is f --

*

~N <

provided in (Iach Medel 0 fiexibic ha'f. hand packing of grease rs recem- / U \rnended in these app!! cations.) Before replacing tube plugs, maire sure
,J 6

that cepper ring gaskets (.'.here supplied) are in positicn and undamaged.
,

I
Tignten p! gs. __

a. Recheck dignrnent after att foundation belts and mechanical eennec-
tions are tightened.

b. For dynamical'y balanced ccup!ings, refer to the a recial instructions
included in the shipment.

2 c. Installation it!ustrated is that of a typical Forged S!cet coupling. but is
also applicable for other couplings as stated en first page.N

.a

j
- d. Mounting of Taper Bered Hubs.-Mount the cold h.'b hand tight on , ' '

..
.

the shalt and rap light!y with a soft maltet to estahtish initial fire-to-'

- -- .
line fit. Draw hub up an additional cistan<. to obtr.in the desired inter-

>$ .;O
ference fit ter the cennection. (The reauired am00-4 ct axist movement'd

IN is dependent t*pon the bnre diameter and tapar angte)
3

\ NOTI ~. tr.!crfercnce fit recu.rcr .cnts in cacess cf .0:S5 iach cer irth cf

f[\ ) bore risaracter should be ref.'rrot to K.'::r.c: t:r ','prevnt. Fer nest.-

O uep!.' cat,0ns. the hub hce v.. I pryect S. p cd . " n-r.it emi et :' .' ' ...'
|(i- tcpe: .i:ter pu!!.up et 190 hub.

.

.'
Insta!! !ha !..t r, inter. - c'nr. N: et or - ~ r!tc --d -

7; , c . A*; ~' ' y~ '_,
., j

3
~ screws) rN.ic.'d wh iMc shatt cad set.noy tra . r., i r cap.rc . .3

g4- .
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SECTiON 1 STORAGE-

t

.%

O x

( (v.4
AT:.:MPMERE

]
- c =d l es, y c.e ros d

.

Pegered Eien temperatore. *e* saret C.ean and dry as possante..

EED 10 Tor more above
dew pous. retasiee
bussadety SO bor

- lest isttle eaa. r'st
bas eful feeves.

i

t. STORAGE PREPARADOI4 .

a. Beartags t *= aa.) regaared ball bearings grease.pacted as factory. .

i

- . Ik hit. flasse airfaces, k Cent witheesaly remornNernst-preventare Teetyth Sot-C afd. by ^=ht=8 OS & Itettatag -
,

Co. . Ashland Kentucay, or ogsaL .
t

Pc. Rodems . c. Prevent rodents, other small ar-tmals fro n ees:ter inside aiotor.... . .
4

& tong Sorage. . . . d. Mcahir.g eler required. L '' Dtsasser==de maan parts and eteam thormachtv i

tower 6 morahal
21 Fer eve'.artaces with remortale Fi t prevoettre ta;m

s maors :escept .iuper Senii cens resor taa. t

chtand s ,

(TectyL No. 502.Cl g

3} Re;asatt greewusiv paarued swif aces tefore reas. p

sem Div. .:
r

el Rem:ve e~ncevtsation era.n psuas it! present), usert j
sa. Lea.get taessicasta p6gs na oprae us.

..

Sl Fer ditp. proof motors, tasta:t i 3.puume bags of*

sl.sa.g L en aar anlets and cutlets. Bags esa he
* va;t.,le to tasure removal befcre operazum.

~ 8) Cover completely to emelude d.trt. dast, motsaare. .

and etaer formga mater:a'.a. !! poesttde. Lasert .;

meter la strong, trane>arent plast 1C bag. Attach
moss:ure nadicatsr to sase .d mater, place several

tagt of silica-get ammade, tAas seal paastac be.. ,
.

.-
\ *) !! sto or cannot be moved from baee, cour all opes.

-t 7 se:s w;;h ad*.hesase plaasse c:stR ar6d sprav et . ;;etete

Q w;;M reclah e p;astae. As a bare muismura. cover ont
P.eavv wat=r. proof paper bag and tie spessreiv aroundw v'
tiottom.

8) !! motor cannot be sealed la bad and retainee bustitte
ereceta 50 ), ese s iace heasers'anetalled insade mcaor
wres puss.tser to acep d as least 13 F anove ametent
air.

& STORAGE h&Aasf7EMAJeCE

s. Bearings. . 4. Rotate shaft several revolutaans ever- =r.:h. Relubricate ball bearegs after each year at
storage.

IL Shaft. flance sertaces. b. Chert funditsem vi rust presewee ;ert:::e:,;;v. recoat as recommeanded be =enufacterer.
TeetyL No. SO2.C may last 3 years.

c. Leets morage. c. Notr. tag e:se reqearet c. ti Check sd;ca-se: bagsand pigs monthlv; eneck weesis
L! Ir b;ect *o wide tef=perantre urtations.

2) Tles =c:sture tao &cator char.ges color, open ;!aatic
ha;. re=ove used snica. gel, and tat:al! tresa ha;s.
Rescal plastic nac.

3' C'ect eperation . d setttag d space heaters !! ts

| t=;e.*ar.t ther function prcperiv

|3. SERYlCE PREPARAT10st
,,

<

. . a. Remove any sedled od, water, dast, ans.d.rt from interior and extertor. %pe extertar.Leu r f . a. Cleamaag. . .
Blow om anterior utta low pressure air er hard bellows Remove mag 9 etic dust and par.; J{| *

ttcles with permanent magnet
?. M. .1-, ' .

.

Il Pemoveall covers.16gs arddessteart bags. Pemove
..,-

- -

venti. Reptace pape plugs.
'~

-
rust preventtre van .wtroleum solvent tatoesard not.

.7j'* [' , -

, A, k Bearings. . b. RELUSRfCATE BEARINGS.*

...

g ,

Mame sure tearings and nahrtese envities are free fresa dirt and i.at.

+-g
. . ,

- . , c. '.na:lation Remmance . e. Measure trtsulatson reensance of enactr.:S tw mergertag. Pefer to Section 4. %tatree . nee

Figure 1. Eco: Storage Proceaures itadoorst

~~ A: 3 . r-e Td 7 c.' . j
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Smuy er lamuserad

,

f
=

Deissed _
. Dry

~. Demst Canoesse
i: C.d' Desa. saad. 3 wat as. D.a. nacd. surzem. ram. eaIe wher themica:e. taden
; ,; e m e w. ..rganae sf aism.s- seensste and eas:. sand, are

'. - - casacmaa raan ame snow.
grossa t e a t, r a s e. s n o w, t s a g a e ,-*"

, ,
%

-- greeta. Names coal chaumarna_j. |~ .. ,

- east, must . ,;-}-
a *

& STOAAGE PftEPAAATIOde -

-

.

. _ - ., - ,
.

-
- <

s. ~

I.

I - a. Deartags. . . . a. Sesaans ree,s. red tall teara:s grease perse's at Wters

a. Daf'.1".aare s.rf aces , k $4see as set umher soege.
.

e. Sante as for todoor storagee. flooerss. . . . .

| Over one snents .1*
d. Over as teser.tas

Cocewas N ro Jod Plant for speedararica et p='sective e,m sg fer:-ternal parts. Other.
~

'l & taans marmere.
)$ wise, taae followeig preemstaons

{ 'J

| 16 Smee as andsor morsge. refer to 1. d 1:. 2. 2*.
,l

.

T
.

2' Essrat a:.1 uuer-a; enrdates of epra ameti,r4 with one rama*
#

an i.f. .ga s s ar .sn P. 3. tWrse %e. I'l3" proter see

'.
. sea.er. or eg.ap

311 e osor em. ne asovea. sea; as for indoor morace. seter to 1.d on thra 0 .
,

1 .

f. IM
46 Prerte road or snad to prstees front tsarert ram s sow, s.r.mem saad sor==s.

'

*'

j ,

:| -

l
} 5: I space teasers are ecs i.=ed. tear a'! oramesat ;sas a-d t,.us in a;1 ausera. ~ s.

,
o'

, . t[ s ,[.i STCRact IAAinTEMA86CE

'( IL2 ate saan seve-ai reschea r.s .t cre uma tr::e-ta.a . '.!
Retetricte ba!! teartthts After

a. Sa arings .. 4
,.* enca year <d storage. Peter to 6=ctica 4. War e namee.

. .~,s

,

satse as nada'or storage. refer to 2. b re 1de rid Tectyt No. SC2 C sa appramasasely
t6 Shaft. fla se surfaces. It

oneitsyear.
i l '' Lafe ct rust.preveastse er.

<* creases na sa.t. acid. or
! a. hat se atarcsgreee ,,

Sarse as ankaar morage, refer te L c. t* tar. 2. Chees sesperans seca:v.
.

c. LAas 3tcra.*
e r. Pet.cse a-ta-%.s sar*:na si acecr4ance

6 SEAOICE PREP ARAT1088 f.?e as fer .aduor stora.e. refer % 2. 4
en ?.ar ;act.rer s recevr.ra.e .daticss g

t!

.

A r;ter J .a surage eies:

A. !! r a s vea :e;sse-ea te, tr.* to st*e and i s a* a:tte.g insta.'4:.cn
A. P a s :.res c *ta.'ec. ru.t **r..ar :,e rat:r s . 4.eia c,J ;e-wg -rie=:c -*

.

;.. : s .-s n aict
-

C. T*ere . e . -c. .te ;mra;:s cette t . e rat. 4 :u .es

3 T* * ;.a-t 4s ce partmer.t :s wrwt 2 wm.
2

I
Figure 2. Maar SLrace Pracedes O. omte.

.

4 .

The informo' ion convained in tW 'oook is intenced to assist opecoeing personnel by providing inforenetismeNOTE:
coaut t e geneiot chorecteeistics of the purchasedequipment; ir does act eelieve the vier of the resoonsibility e6,

h TW
) using accepted engineerinp practicesduring the installoticri, operation, or enointenance of this equipment. *

cook ooes ot cover o!! cesig i details. '# ben information connot be found herein contact the nesswer - . '.e
'' 'I. .!

g Mlis-O cime s o fice. 'See Dire-tory 25X8109.)f
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SECT!ON 2 INSTALLATION l

y] .. .

'

- 7 LOCATION. Select a location for the motor a. Noisy operation

( ) and driven unit that will: y gg
x /

a. Se cwan, dry, well ventilated, properly c. Pre =ature bearing failure#

drained, and provide accentbility for in-
~ cess c@mg wear

spection, lubrication, and maintenance' (see ,

[. dimensions). Out-door installations may re- Factors that may change the alignmentof the unit are:
{ quire protection from the elements.

a. Settling of the four.dationt

f- b. Provide adequate space for motor removal A ht e of 'hh
'

without shifting the drtven unit. )
c. Settling of the building ,

c. Permit the motor to safely deliver adequate d. Saitt of motor or driven unit on the founda- j
.: power. Temperature rise of a standard nonmotor is based on operation at an altitude j
'

not higher than 3,300 feet above sea level. e. Temperature differences causing difference p
3 In shaft heights.
.

*

F0tlNDATION. Concrete (reinforced as ne:-,

.

essary or required) =akes the test foundation, parti- The followtng checking procedure applies to a
cularly for large motors and driven units. In suffi- ball bearing unit. consisting of motor, Gexible coup- i'

cient mass it provides rigid support that minimizes ling, a-d a driven component mounted on a common j
deGection and vibration. It may be located on soil, base. Although applicable tc ali types of flexible coup- t

,

structura.1 steel, or building floors, provided the total lini;s, it is primarily intended for the pin and rueber

_

weight (motor, driven unit, foundahon) does not ex- bushing type. For other types. There the procedures
ceed the allove.tble. bearing load of the sungtt. Allow- differ. refer ta the coupling manufacturer's tastallation
able bearing loads of structural steel and floors can and Maintenance Instructicas.

,

be obtained from Engineerta; Handbooks; building a

: codes of local e:mmunities give 1e recommended Check alignment as follows: q
*

allowable bearing loads for different types of soil. NOTE: Thh procedure is for meters not requiring on o8'- q
''

'*' * ' * ' "
- Before pouring, locate foundation bolts by use such cases, see E=treme Serw."'

'

:

ce. 4

m. of a te=ptate fran.e and provide secure anchorage
,f \ (not rtg:4). It is recommenced that a fabricated steel 2. Disconnect the coupitc; halves. .

'

, , .Js ) base be used eetween acter feet and fcundation. See I
'V certiflad drawings of motor. base, a.nd driven unit, b Test for parallel and angular alignment one

.

for exact Iccation ci foundation bolts. . Allow for plane at a time (hcrizontal and vertical) with
grouttng base when pouring. Cast the base fact pads a dial indicttor as shown in Figure 3.'

level and in the same plane. Proceed as fol!cws:
(1) Scribe index lines on the coupling halvesII vibration or noise will be objectionable (as in

tas shown) cr mark where the indicatorot!!ce buildir s), it may N r...iacle to use vibration
pomt rests.dampeners between the ttotor, driven .:mt. at.d foun-

dat ton'. (2) Set indicator dial to zero at starting point.'

51 wly turn BOTH coupunghains sothat
Mot 4 TING. bhtors listed in these instruc- indicator potnt rematns on the mark.

t: ens may be flocr . w.tll , or cetting meunted. When
wall-mcunted the shaft may be at any angle, provided (4i Observe d:al readmg 180' from start. ,.

external tritust ts not transmitted to. nor absorbed by
(5) Acceptatie parallel ali= ment occurs

the motor bear:n;;s.
when the total indicator read: N does not
exceed O. 204 m.Mount the motor base iif used) on foundatton or

etner support. Shim 1.- required *o level (vertical ;f Acceptable an;;ular alignment occurs
j wa;1-mounted). I'se spirit level (check two directions . when :he total Indicator reading does not

f. at 90') to insure motor feet will be in one plane (base exceed 0. 004 in. ft. (radius to dtalindi-

]J ' not warped) when base bolts are tightened. Set motor cator = one foot).
,;: on the base, install attts and snug- DO NOT TIGHTEN

J; Ccrrect axcessive parallel and angular misa-
lignment by insertin; sttms ander motor feet and/or

P '* NOTE: Sose mounted ouen6 lies of motor ora erivee
y

,
driten unit feet. Rttest alignment after each change.

p --

unit are ol.igned at the factory. However, expeder.e N dd h m fxW W
g, has shown that bases, no matter how rugged or dees in structions 51rili5.
.f.' section, will t.*st ouring +ipment. Therefore, the
( olig ment must be cheded cfter maunting. D RIVE SYSTEMS. Successful motor operation*

depends on proper sele:t::.m cf the drive. The .Accom-'

P A1.!GN MENT. Rellt.ble, trouble-free, and ef- parvin:: NE.\!A St$nd rd tarde itsts the m:rtmum re-
k ficient operation of a mc'.or-driven unit depends en qu:rements for tne varmus cr:ves. This racle 3.sumes

the correct al:; .=ent c. tactor and driven sha::s. tr.:t the n,tal t+1t ruf. ::e s 9ct m eed cr.e and me-
*11salign=ent =ay be the cause cf. .ma s ne at gl. Fu rt t.e r, he w rr h e

."T
5.,

,
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. / .}#N factor is taken as one. Finally, all calculations hwe should be avoided, partteularly wnen the load is not
been tused on the use of standard,high-capacitybelts. smooth and steady. It is t=portant that shaft axes be

Q- ( For !cag bearing life, the minimum pitch diameters ptrallet, particularly for belt or gear drtres. U-

'' ~
DIAL IN0!CATOR

RADIUS _t *
'--

-!NDEX LINE- M -
.M

- - -- p - - - ."
-

.q . o

. - i i ,_i '

3
a x,

-
,._

''
. A RESILIENT m- _

*
$"'

SEPARE OR
- PARALLEL AUGNMENT ANGULAR ALIGNMENT ;

1695 .

.

Figure 3. Test Alignment, DialIndicator J

NEMA STANDARD MIN!!/UM DRIVES {
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NOTE I - Ai cov red my Ergineering St:re:-ds - Specifi- NOTE 111 he ic n of e e 6 ease shall Se not 3 eater than ,

:-tices "o* Crives Using . Wit' pre V-Bei's (A, B, *act recubed to transmit t e indic:teo aorseponer
, O :-s ! Creu-sections >*, s: es Jenvery 1964 but in no cese shall it be wiaer thon 2 N.Wl-1/4

HOTY 11 - As ::ve ee by Sw ::re Specificcions for '>i es NOTE lv he icte Of the sneove shall be not greater than
L' sing Narrow V-Belas f3V, $V nd SV Creu- Act reqw; red to treesmit the indicated horsepower .

Sec iors)*, dated July 1964. bi.t in no :ase shall it be wider than 2 (N-W). {
NOTE V- For the oisignenent of horsepower and speed ratings )

to frames, see MG l-13.02.a and MG l-1".06.o. ,-:
t

.

t
Flexible Ocupling. Separate the coupttag and be no twist or wrack. Observe NEMA Ilmits on pitch ~ f

=ount a dial indicator as shown in Figure 3. (Check diameter ano follow recommendations of chain mano- a

altgnment as previously discussed. ) facturer. -
g ,s

Chain. Avoid use with vertical shafts. In- Gear. Accurate align =ent and rigid mount.
.

Stall so *. hat top (upper side) of chain is driving side. ing are essential for a satisfactory gear drive. Pitch h;
~*

*'Ge - ".at sprec',:ets or gears are 1. same diascter and width should not be outside recommended
{3 } .-

J " e stratr. . edge cf su*ficient le. ;th ar.d check NEMA !!=:ts. Check *he fae:ory for beartng thrusta'--* <

U a:ross ndo f..ces, bcth s: des of shafts. C5 serve that capacity before installing hel:cci gears. In all cases,
: :.r.h .m: . . e .:2rs sprockets stra'ght: there =ust gear teeth =ust be ce .:er?: ex.h each Other, corrects .

S C 5 : . .* ~ J 7 c.t ,

/S.-3
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(2) Through opposite motor feet orill throu;h c. If motor is three-phase type, reverse
,

and into the base, holes of a dia=eter ret:tien (if required) by inter-changing {'- 1 64 inch less t..an dowel pin. Clean cut any two of the three power leads.
the chips. If two-phase, inter-change stator leads

of either>, Mascarether- ;(3) Ream the holes in the feet and base to:
changeleads from on@e e other.M the proper diameter for the pins (light

Ti push fit). Clean out the chips. i
*

.

- EXTREP.!E SE.4VICE. If motor applicatico .

|, (4) Insert pins to be approximately flush is sonormal (hi;h temperature, extreme vibratius, -

: with motor feet.~ etc. ), consult Norwood Plant for special instructions-
'! for installation. In all cases where a foot-mount ~t

N ' NOTE: le is recommenced that driven motor is direct ccapled, check vertica! alignment (par- - -

j unit be doweled. Refer to the monufse- allells:n) cf coupled drife as follows: -

'

! turer's InstcIlarion instructions for rhe
'' proce<bre to follow. a. Operate unit until normal temperature is

reached (may require 1 tot hours).
'

'

EXTERNAL WIR!NG. Starting and over-toad
'

control devices must be matched to motor rating. b. Shut dawn :r.Jtor and sock out switch. }
'Fct safety or ccmenience they may need to be in--

stalled some cistance from the motor. Follow the c. Mount dial indicator as in Figare 4.
control manufacturer's instructions to make proper;

-

.. installation and conaections. d. Rotate shafts, noting readings at 0* and 180'
(top ar.d bottom). If within 0.0% inch total*

,
- Observe the *ollowing: indicator reading, or other limit specified

oy Norwood Plant, unit is satisfactory for.

Connect electrical power supply to conform operation.
- ' . a.;

;
-

with National Electrical Code and any local
regul:Licas. Line voltage and wire capacity e. If not within limits, add or remove shtms as .

, ,, must, match motor rati:q stamped on the gg ,, ; , ,,

- p nameplate. , ,

. .. <

n-( b. Only when the drive is disconnected, momen- f. If shims are changed for high temperature
tarily energiae the motor to check that rota- operation, repeat parallel and angular align-[ %

1 tion is in the proper direction. ment procedures.
,

I
-

.
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- Figure 4. Check of Vertical Alignment
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|* SECTION 3 OPERATION
-

1

\
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'V INITIAL START. After instmhion is com. CAUTICM
pleted, but mfore motor is put in regular service.

''*d"'I''*"''*"* "#*'- make an initimt start as follows: '

-a. Iporticularly for acrou-ehe-line sporting). II
d '

i ,. repeared trial starts ore mode, ollow suffic*ent,

at- -

- time between' rials to pensit hoot todiss*pote . '

[' j}f
1. Motor starting, and control device connections Jfreindip er to memtheotig

- must agree with wiring diagrams. .

3,,,,;,,,,,,,,,,,,,,,,,,,i,;,,,,,,,;,, ,7 j
. . .

-J,,.' currents, and ,esting varies on the SQUARE -

'O 2. Voltage, phase, and frequency of line circuit of the current.
d (power supply) must agree with motornameplate.

., .- . _ .
, --9,

,

d
. 3. If motor has been in storage, either befare or 6. When checks are satistactory, operate at minimura .-

. mf ter installatic:*, referto Section I for instruc- load andIook for any unusual condition. Increase
* adslowly tomaumum; check unit for satisfaca'

f tions to prepare for service. o
; tory operation. -

_~

4. Check motor service record and tags accompa-
i nying motor to be certain bearings have been NORMAL OPERATICN. Start the motor in ac-

Lordance with t andard instructior.s for the startingtproperly lubricated..

equiptaent used. Some loads shoula be reduced to the
Men shippedfrom the factory, ball bearingshare minimum, particularly reducedvoltage starts. and *or i

_

been lubricated to give stz mon *hs satisfactory high inettia co inacted loads. ;
service. , .s '

a. Rua high tex.perature motors (Class H insu-
* 5. If possible, remme external load (disconnect latton) at reduced load until bearings reach ,

i drive) and turn Wt by hand to insure free ro- operating temperature.
tation. 'IF 5., naveteendoneduringinstallation v'

;
- procedure ti so, and ennefittocs have not changed VOLTAGE REGULN11CM. Motors rtil oper ,

f smce, this check may not be necessary. ate successfullyunder the followingcondulons al volt- ' -

G age and frequency variation, but not necessarily la y.

a accordance with the st2Mards established for opera- ;-

a. If d tve is disconnected,run motor at no L,ad ting under rated conditions:
long enoughto be certain that no unusualcon-
dition develops. Listen'and feel for exces* *

2. When the variation tn voltage doesnot exceed
sive noise, vibration, clicking,*or poun4 10'e above or below normal, with all- phases, .

' If present, stop motor immediately. Inves- balanced.
tigate the cause and correct before putting
motor in service. b. When the vartation in frequency does not ex-

cead 5% above or below normal.
b. If drive is not disconnected, interrupt the

#starting cycle after motor has accelerated to c. When the sum of the voltage and frequency
'

tow speed. Carefully observe for unusual variationsdoes not exceed 10"cabove or below
conditions as motor coasts to a stop. Repeat normal (provided the frequency variation does
several ti=nes if r.ecessary. not exceet S h.

g.....- 7. . . . ,p
p ; ALL!S-C'4ALMERS - , ;

,,, ,,; . j,S$[E" % ( , , ,;NOTE: If moeor hos wAnusArtumsc ,

more then three foods, - tNSoRUATCM 3 Ba e *** 4
,

the Connection diogecres _ M&QaAhm k'* *' IW ' '
,

ore usually situnped on CHAR ACTE AlsflCS ' *
des 6G8e

|
the none plate "C" or g,gy]

'

'M' _ [' cMAnactinista
,

i on olepofote ConneC*
,[Il

* I WCN AR ACRE RISTICS
tson plate e1 EIa

stammcs |m( '-y,-| msutATion 7sv= -eh. 1
' -

.

, . :

. k' !(k . Ficare 5. Rating Plate.

triot

i
v

9
y y. /4 5 V W- /

#d. M
. . ~ . _ h$ "
. .
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1 TROUBLE SHOOTING. Between regular |
m eter.ance inspections, be alert for si; .s of =otor ir, tr.b!e. Ccrrect r.:/ trouble im=ediately and AVOID . ..

f trouble. Common symptoms are listed in the follow- CCSTLY REPAIR AND SHUT DOWN. !
"

i

\ {
SYMPTOM POSS:3!.E CAU32S | CURE

'

'
3 1. Fine d.:st under coupling em- Mist.lignment. Realign set. 4

J,i ploying rubber buffers or pins. j
.

v
<

._J;, 2. Mator won't start. Usually line trouble - single-prias- Correct. Check source of power' ,

~i ing at starter. supply. DON'T cheett with motor.. .

energized' Check overloads, con- !
.

trols and fuses. Check voltage,'

3compare with rating plate data.

i Improper connection. Check connections with diagram. -
~' *. ..g

r
2 Load too hean. Disecaneet motor Reduce load-or replace motor with *[

to see if it starts without load. unit of creater capacity.

b
3. Excessive hum. Hi;;h v01tage. Check tnput voltage and for proper-

f.connections.

Unbalanced rotor. Salance with washers on die cast [
balance lugs. (

,

4. Regular cliciang. Foruten raatter in att s;2p. | Take out rotor: remove un *er. p- . - -
,

~ b. Raptd knocking.
.

Bad baarmg; dirt in gnaw. | Rtplace bearir(. renew gre . {
s

. 6. Vibritar.. Misaligament. acatign set, r

; Vibratica in driven machine. Run Eliminate source in machine, if
.

meter disconnected for check. possible. Or changt to a flexible J4

belt drive may be in orde. .
s

foll3 wing mttor Rotor cut of baldec, due to holes Baia.nce rotor. *D. ;7. Vibratica -
'

repair. crilled or reights smfted . . . new*

-[ rotor.
3

3. Motor over-heating. (Check Overload. Measure load; co= pare Check for excessive friction in .

| wita. thern anneter - don't de- with r.ameplate rating. motor, drive or machine. Reduce
g ' load, or replace motor with unit ofpend on hana). '' .

'4- greater capacity.

,) Single phase. Check current, all phases.

? Dirt in motor. Caeck flow of venti- Blow out motor. Use sc1 rent en
, i lating air. wound section if necessary.

,

Unha12nced voltage. Check voittge, all phases. -

;

} Rotor rubbing on stator. Replace bearings.

Open stator windings. Disconnect motor from load to see
idle amps balance in allthree phases.
Check stator resistance in all .5ree
phases for balance.

| Over voltage. Check voltage.'

! Ground. Locate with test !ampormesgerand
;.J repair.

~

Improper connections. Recheck connectior.s.c

Misalignment. Realign set.%,) 9. Bearing over-heating. ..,

Too mach tension in chain or belt Reduce tension to pointof adequacy.Z ., ~ drive.+ + . ,
~ - .

Excessive end thrust. Reduce thrust from drive or ma-
..==
.y,

, chine., "'p, m
. ..Too much greasc (ball or roller Relieve supply to point set by r .4nu- .;;W -

bearing). facturer.I' ,,

Insufficient tubricant. Add - up to pot .! set by marufr.cture r.

s.s

10

~; A .: C - 47Sd- W- / g57*
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77 ~ SECTiON 4 MAINTENANCE '

,e ;< T -

GENERAL. Routine, regular mstntenance is 1.ceng. Guard against overloading. Over-''

- the best assurance of trouble-tree, long-life motor loading causes overheating and overheating means
operation. It prevents costly shutdown and r* pairs. shortened 1-sulatien life. A motor subjected to a 10''

Major elements of a controlled maintenance program temperature rise above the maximum limit for the
, , are: insulation will have its insulation life reduced.

Trained personnel who KNOW t'he work. While somewhat less serious, underloading aS -[ a.wm motor is improper. It does lower the power factor,
g. b. Systematic. records, ~ whicli c,ontain at'least which results la higher power cost. Any motor con-
*j - the following: sistently underloaded should be replaced by one of.,

'"1 (1) Complete nameplate data (Motor Ser. lower power rating. De amount.of work a motor can
' safelyproduceis noteasy tomeasure. A ruleof thumb-] vice Record). -/-ra for most cases would be: If the input terminal volt-

.
(2) Prints (Wiring diagrams, certified out- age agrees r,-ith the rating plate, the amps are equal

'line, sectional view). to, or less than. the rating plate valuet and the speed -

[ (3) Parts list (see rear of this sectica). (R.P.M. ) is equal to, or more than rating plate spec-
ification, then the motoris notoverloaded andis prob- ,

,

| (4) Stock of essential parts. ably developing its rated horsepower.

| (5) List of spare motors in storagt. Duty is also part of the H.P. relationship. Motors <

(6) Alignment data (departures fromperfect have a time requirement, which is specified as duty )

] alignment, allowance for high tempera- at a given ambient temperature and. horsepower be- :

~; ture). Ing work. produces heat. nls " work-heat" added to e

the ambient heat, thenbecomes the environment tem- s

(7) Results of regular insptctica (Motor peraturpf the meter. Daty 13 therefor expressed to 1
'

; - Service Reco@. time at a given starting temperature. 2

(8) Repairs (Motor Servica Record).
Note: Duty end the arwent temperature cannot be :

.

(9) Lubrication da:a: ewd Weht nposts the e otor to the Wds d -

t a) Method of applicatien. owr'* odes. If the storti'<4 te*P*rature (arrbient) is rf.'

grecterthen the ret; rig plate ycciG:stkMie myc* ook
'

~-
b) Types ol 5fease-for wet, dry, bot, put H.P. should be reduced to corepemate; refer to tha.

or admse locadons. roe,ary or ;nstruer;,n, ;r th;, p,,31,.n ocevs.r
,

~

c) Stock of' lubricants. Temperature. An induction motor operating ,

d) Maintenance cycle by locations under ntrmal conditions becomes quite warm. Al- '

(So:ne require more frequent lubri- though-some places may feel hot to the touch, the unit
cation). willbe within guaranteed limits if the unit is operated.

,

e) Record for each motor (Motor Ser. within the rating plate limits ar.d ventilation is not ;

vice Record). restricted.
'

.

TheTotalTemperature, netthe temperature rise, ,

/tsthe measure of safe operation. Operating conditions
REGUL.AR MAINTENANCE. Several of the should be investigated if the total temperat' re mea-

more important items of good maintenance are dis- sured 'eneeds: Class B - insulation - 110'C (230*F): '

cussed in the following paragraphs. Others should be Class F - 135'C (275'F): Class H - 150'C (302*F).
added when adverse or unusual conditions exist. '

*(See "fewerature Measurernent Devices" IEEE No.119)

Insufation. Check insulation resistance peri-In:psetion. Each motor should beinspected at odically. Any acproved =ethod of measuring insula-reg-.c. mtervals. . O.e frequency and thoroughness tion resistance may be used, provided the voltagewill depend on :.".c a=0.: .: Of operation. nature of ser-
across the insulation is at a safe value for the type

vice and the envircnment. and cono: tion of tr.e insulation. A hand cranked meg-
ger of not over 500 volts is the mcst convenient and
safest method. Standards of the Institute of Electri-Ctesnfiness. The motor exterior should be kept-

cal and Electronics Encneers, Inc., recommend thatfree of oil, dust, dirt, water, and chemicals. For the insulation resistance of stator windtngs at 75 C,fan-cooledmotors,it is particularlyimportant to keep
! the air intake opening free of foreign material. Do measured at 500 volts de, after one mir-te should not

be less thamI not block air outlet.
?
? Rated Voltage et Machine + 1000 Insulation Resistance ,

*
1000 in Megnhms

| ..

Protection Motors operating intermittently .

A in very damp locations should be protected by space This formula is satisfactory for most checks. For
~7 heaters. To retard corrosion. grease all machined m0re information, see IEEE Standard No. 43, ** Rec-
" fits when the motor is reassembled after a mat:. ten- comm ended practice f or Insulation Re s: stance Te sting

' k a)
i

an:e check. Refer tc Section I, Storage. of AC Rotating Machinery."
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11

.

u

--
,



. . _ . _. . _ .
- -= == - -

. 'a

.

1

\m 1
*

% .

f \ -' **--uhti:n fails to =eet tab 3*- d'-d,the detergent. *ict rater er ica-pressure steam _- ,
[

) ~ - y oc dried out by hen 'r:= a -en :!reven, may be used. Wipe excess we.ter from =etal a.-

(V ebnn: =rt; he=2rs, he= 1 =;;,0, '.; ; ssi .; cur- surf :es and oven dry = 203*7. |w .

rec creu;. the vtsin;s. "'ha te=; rcure cheuld -
_.

not e=eed 'G7*7 ("5'C). Ec=0;e ce be:rin; hous- f. After cleaning:sd dryin;wt dings, check the ,

i gs :sd direct a fan en the =ctc; to carry t*.e,mois- insalatica resist:nce. j
ture away.

.
.

Foroven drying,a 'orced cir=12 tion type oven BEA3!NOS. Long life of tearings is assured - w
-

ramar can a r'"'--+ *vpe is recom ended. In ra- only by m'*-'::g proper ali;nment, proper belt or
dia:t type evens,so te =eter ;=ts weald be secrched chain tension, and gecd lubrication at all times. 12
or cven burned bef:re the =cre remete ;;rts reach a correct 1"---- -te! solid cou;11:;s can cause excea- i
desirable drying temperatue. sive load en bearts;s, and excessive vibr*. 12- t

correct align =ent of wie couplings can produce - I
~

Then the =:toris dried by ;:ssing alternating vibration and thrust, h!1salignment of belt or chain
curr::= tr=;h theY " ;s-iSthe tearing houstn;s drives can c=:e thrust or har='.11 shaft osc'11s*t m [

Lremoved, ce retor =ust be centered in Se stator Improper ali;n=ent of ;e:rdrives will; reduce shock
icore. :.te ce-tain t.::t the air gap is ur.iform by 1 cads and ; c':_bly bend the shaft, -

vec;in;tQer strips in the Swer ;cr ten of the gap. Too =uch belt or eMin tensten often e=sesA cc:trclied current of the same number of phases
and te sa=e or lower frequetty is 2;;iled to the ter- crerheating cf bearin;s. Also, bearings tend to cver- a

m'W a. Voltage should net exceed 10'6 cf normal, heat when pulley centers are too clese, pulley diame-
-

and it chen'.d not cause =cre th:.n 6C:5cfnorz:21 f 11- ters are tos s--", erIrelt speed is too high. .

~
'

._ load current to pass throu;h the windi:;s. A voltare ,, A serious mistake is daily lubricationcf bear- '
15~t cf=cr=11 =: be 2; plied fter the irsulation re . lags. It is a i-- ercus practice, particularly when ',
sistas:e itas reacsed ore-h:1! cf the ~' ' un: *2.lue grease is add::!wiecut re=oving the drain plug. The
deter =ined by de formp. Ths reco--"cded nying excess grease c:n c=:e hot bearings andis usually, .

out te=perar.tre cf 167 7 (75*C) should not *cc ex- forced into and through the tener bearing cap, to be ,

C','d' d* ,; / threwn into the w;ndings. Proper lubricatien is de-'

sired, but some under-lubrication is less dar.gerous
C1.ZANING. Clean the =cter, inside e.nd than over-lubrication.

outside, regul=17 Frequency de;cnds u;an actwil'.. ,s 1.ubr!=tbn. Prict to :hipmect, motor be: r-
,f \ concitions existir; around ti.e =cter. Ose the follow-
d / ing precedures, cs they ap7.y: ings are lubri:=ed w S the proper accurt =d grade -

V' v, of grease to provida six monds of satisfactory ser-,

2. Wi;o eff dirt, duct, cil, water, other liquids vice under Or=21 c;eration and conditicas. It is
frem external surfaces cf =tetor. These ma- good prac* ice, however, to vt= tally check bearing
tarials can work into, er b3 carried teto, the gresse of newly installed =0 tors for proper lubrica-
=0t:r wi-% and nay cause overheating tion after zy.N-'tely three months operatio:1.
cr insubiton breakdown. Grease Forbest results, grease should

. be compounded ficm a 1111um soap base end a good
b. Re=ove dirt, dust, other debris from venti- grade of petroleum oil. It should be of No. 2 consis-.2tlag air inlet. Do not permit such matter,

tencyand st: bill:edarainst xidation. Operating tem-to accu == late near the inlet. Do not operate perature range should be frem -15' F to +250* F for
.

mccr wim air cutlet b10cked. Class B issu12tien, and to 000* F for Class **F" and
"H". Most leadic; cil ec=;2nies have special bearing

c. C".ean open =ctors intern 11 by blowingwith greases that are satisfactory.7
.ean ry compressed air at 40 to 60 psi. S,

., , e c a itions u.rr=t, ::o a vaenum E',*0, Fi 22,421rm;s e: h Six =cnths (:!tener
--

chacer. 'tions require), as follows:

d. ~7 hen dirt and dutt are sclidly packed ' TOR 'PELU3RICATING F" -QUN~ CY" -

'

windings are coated w th cil r g-easy g- . p. ht. )

;[ disassemble the motor and clean with
't vent. Use only hign-flash naphtha, E 6 MONTHS (4,000 HOURS)

N - spirits, or Stoddard sc1 rent. Wloe wit.
vent dampened cloth, or use st . 12 MONTHS (8,000 HOURS)

''
O.'

%,
- bristle brush. DO NCyr SOAK..

(150' F) solvent-cleaned winding ,,,,,,,, w ,,,,3, ,, % .
~

before reassembly.
"' die motor. Lock out the switch, particu-,.

'] . .
-

:
WWfm of SUPER-SEAL (enca, . if end sh; eld is to be withdrawn.e.
tor) motors =127 be ri: red er sp. f."

solvent, and immediately wi;ed as, ahoroughly clean off :nd remove pipe plugs from 'k.
,
*

.[ sj : led. These windt:;s =2y be clean. Jearin; housing.

\ / water and a fugitive dater;ent (1:tmt.
\d Mc=2), er c:=cten h=22:id cetergen.. 3. Remove hardened cit .!' frc= druns - tth : tiff

7.!:se a cican. ~:le . ' =:::: re= ve ah wire er ;~d.

7:;* 3 , s y C Y ~ ; t - /|- 13 a

~,p - /
- . - - . . . _ _

_ .. _ . - . . . - . - . --- --

j-

8



-: . - . , -
, _,.~_

_
.,

c_ ,..

g-K , _
y. --~

. s

.

. ~
;,

. s
,

.
,

,

Add grense to inlet with hand gtm until small amount 3. Heat new bearing in an oven to 200' F.8

- @
of new grease is forced out drain. Catch used While hot, slide bearing on shaft. ruke
grease in suitable container. certain inner race makes firm, even con-

tact with shaft shoulder.
Note: For vertical shoit motors, it is wise to che-k

..
the inner cap of the top bearing for groose slurnpine CAimON

~~j;'l-- througi the bearing and fi!!iog the inner cap gm res-.

_j ervoir. Tince it is necessorj to remove the housing, this % Do nor Wect bearing to 'iw..

_

. _.!E check is best done during periodic shut down inspec- -

|
. y tions. (Bottore bearing inner cop should be 2/3 full.) -gg pg
, ~i~ ~ assemble end shields. Be sure inner *

5. Remove excess grease from ports, replace inlet .

p'g caps are clean and secured.
- plugs, and run motor 1/2 hour before replacing .

.7 drain plug. . - - . ~
Operating

Grease cuantity -

~j
6. Put mctor back in operation. Position Front or Top Ract or Bottore,

J- (Shaft) 'e.ter Inner innst 1 Outer-t
' Replacement. Replacement bearings may be

Horizon'.21| Ft11
of ammhre different frcza that used in the motor. *Nene *None Full

- When ordering, specify:
- Vertical | Full Nc e 2/3 Fall Full

-

Identitying numerals stamped on bear'nga-
(also maxtfacturer, if differm.t), * Except for a thin cy!!nder (line) of grease around

shaft at cap clearance.
b. Tolerance Clas.) AB.!C-1,

Partz !dentificaten
. . '

,
c. Electric tuotor quality, The drawings in this book are of the stard.ard design.

Most of the parts shouldbe easy to identify, if however,
'

d. h.iernal radi:.1 clearance AFEMA-3 is sian- there is some deviation from your machine, consult
dard, for all Ncrw:od motars. the factory or the drawings supplied with your unit.

-

: - CAUTION ~'
5 . Order these at:t other parts, as required, from Allis- -

' e., - Never use A.F.1.M A.-0 Bearint,s on en- Chalmers Manufacturing Cc=pa=y,4620 Forest Ave.,
f

~

closedmotorswith Clou 'F" or *H*insu!ction. Norwood, Chio 45212, or through the nearest sales

Replace bearin;s as follows:
'

1. Remove end shields (bearing housings).
Se sure to take out bolts hciding inner b. Cther data stamped on nameplate,
caps before p'lling shields from shaft.

c. Name and number of part (see crors section
2. Use bearing puller and exert force only and parts list),

on inner race to remove bearing from .

shaft. d. Quantity required.
|

RECOMMENDED SQUlr REL-CAGE INDUCTION AND SYNDUCTION* MOTOR PARTS

| \ RECOMMENDED MINIMUM S"IUCK

' ITEM | DESCRIPTION OF PART | NUMBER Or UNITS IN OPERATION
I 1 to 4 ! S to 9 I 10 to 20' i 10 to 20|

~-

1 i *. otor Complete . . . . ' O O O 1.. .... . . .

2 | Stator Coils with Winding Supplies : .. . ... . 1 Set 1 Set 2 Sets 1 Set
j | 3 | Bearings . I Set 2 Sets 2 Sets 1 Set...... ........ . . ....... .

''

81 SYNDUCTION , SUPER-SE and POXEAl? i This column to be used when complete. machine is not stocks't.
j are Allis-Chalmers trademarks. s This does tot apply for motors utth Poxesi encapsulated-stator. ~

in which case one cornpleta stator is recommended.'

i
.
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KEY CATALOG PART NAMENO. NO.

.. 1 71000 S : tor Assembly )-
f. w 1- ::n .= -- -

$e:.cn.% e,.. . . . w * 4 2 70520 R:ter Core
. .

-.

-.' = - *

4::-7.../ m..
...w";. sv
.#c #i Gw 3 70510 Sh: t, Botor ' -. -..

n- w .&:..L. a c:5
.

5 y ;[J-r , <!; .W ;a tr|, 4 70660 Key, Square
. . . . J., .c . .. ..w ':!: ::,w:;

,s , --9--v -.w c.y 5 72014 C:p, End - Rekt (St'.ti ):- c..
$. .. ,23%

. 4

..

P.*j~'. M.. $. . d v . ~9, '*. M..._ -*-4
.,. ,

'4
6 72320 Dail tor. Air

-

H
. . . . ,.

.. . .

. ,, .m u'. . w m...3.. E '. W.:t.'S. 7 72014 C:p. 2nd - Rear (Rutating)
. . . . _

:. . . - ,.-

.J c. #. ?''m
~ . . *. s. i k. 8 7:054 3U. ring - Rear. J., v. . ,m

g-

...4.'' - i. .cy 9 7:004 *Ionci:g, Bearing - Rear j..

. n.- - 9

%@Q 10 72330 52:1, Shaft j,

$ea DG 11 7:200 hit. Hex Head (Rear Beararg siousing ,
h=

12 72220 Scit, Hex Head (Rear Bearing Cap) +

.- 13 72270 Pla;, Pipe h
,

14 7:040 .h;. Ecd Cap*
,

.

15 7:090 Sc 1, Fan and Grid * * *

.. ,namu 16 7:080 F: ' 4 -

-

'. L 's u
.

..:. 4. n .na yr- ,

.a... . -m, . ss -- .. .

? g ,M - N- 17 72003 Ec::i g, Bearing - Front )-- 4."
,%.m;c..--a:6v .w.1, %|;;.w,

4 . J.- , O 9 -- 18 72053 Ea: ring - Front .? I. . -

'

8 k. . d. - we'p-Elf-E*. h
.

.. ,C Q. T..
C:p, E:d - Fro:t (Rotating) l19 7:013,

t

< ,. %. hD.F
.

20 7:013 C:;. End - Frcat (Stationary) jL. a. <7s
.

.J Y. W ,

w . ; --e. g:;.r .Jw - . . . i .*y , 21 72 20 Ecit, Hex Head (Front Air Deflector) ?t.
-%~ s

.. s , x ~.~ n~t:.. (ss.w,. y . p j ~ ~* C. 22 71010 Ych: Stztor !
1

s

tL 23 72 10 Iye::lt, L!!!ingN A.,.<~.f.rd?, 'g.",gn

'dM 24 72340 P10.te, RatingV T'i,PE hgsu 25 722 0 P! , Iscutcheon

26 72220 Scit, Hex Head (Air Deflector - Rear)

27 70930 Gr.s:et (Co:dait Box to Yoke)
28 70900 B:: Ccacait
29 703S3 PI; - Cc:cait Ecx

30 70:70 Piu;, Pipe Conduit Scx'

31 70S10 Ccrer, Cc:tst R:
,

32 722:0 kit, Hex Head (Co tait Box Cover)
,

u. ' .7..j - 33 72220 Bolt, Hex Head (Conduit Box)
c' 34 72200 Bolt, Hex Head (Front 3 earing Housing)..G h,: ' .

35 72220 Bolt, Hex Head (Front Bearing Cap)
>n- ' '

=:i } '[M ,>>t 36 72220 Bolt, Hex Head (Fan Bowl)*
. , - -

- +
~ --

37 72260 Coupling Pipe *
-

m _e .i _

J8 72250 Nipple Pipe *_ . rj
~' .M ' ~ 39 70930 Gasket, Co d. Bcx Parting ; .-

C-

*1' arts not repared.
~

,Q. fJ. 7 :1- / -
~ ,.M, 6 - -

14
.

.A,?.1. / -
.

.m e e= ' '
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. u .. = = x_ n ~~,:-. - . .
. . -

- - --

.',- ~ | |:_ . ~ ~' [*T ' %{- , ~~ ' ~ ' , 55 ''[.* *. _ . ,

'

_.

* - *;'

, - _, r.
: .. .. ._ .

...
- .:. . . .

c-

Ji m -

_.
. TYPE RG/RGS'

yp/ .. ~

_.

RG 140-180
, ,:~ q,

>t /.
'

- . .... .
. * #

M-. . , ; .s _ _- ' 3 ,,

m ._

|.

--
,

f
g

\ ' ,
..]- f.., ' , |

| | .-
7k.h s'- . ,

TYPtRGSONLY y- 3- )

{-[l-y .
-

:

~ ) .w - )
'

- 5, : . --~
.

_ ' n

. ,

>.

-n 2
.

-3,
r

- -e '-'
'

- .

<u- gg,j
-| ,

, : :;..: t. -'
g i !o *-

O #~~~~J
- - La__ .-

4I 1- ..f
\ f

tr'
;

^ * .=' ~ ~ ~ -- , a

')A _ " C sid @g"g. |
.

.

' ~ ~ ' -

e
x

,u

.

ftriosO RG 210440

V TYPE RGS ONLY,
.

\ - \,N(h --
. .

4 % 2-

\\ \-s m ; @0
1 _c ._\w 4.

-m g
, T ~,Q. .;-

,-

,,,,__~~~7

2. , ; ; .-9 gp-
,

' f* . ,.ra ,\ ! *
/ ? \ \ ?

.

' W | \ \ ../*

t ,
.e q\ *

-
' .

\ \ '' l -- n
:,.

[ ,'-
. ,e

-

4 __?f_ -p s pY _6'. - c. p,

u- \ x- _-

'
'W

:=. : - s ~% ,, %*
I Nt y

|
.

17105

f
\

15
.

7,~ c . As V. 7 4'~ /-

,3 $ x
. . _ . . . _ . . . . _ _ . . _ . . _ 'W' -""

.

- - __m - - - . - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ ~ -
- - - - - "



_. i _? _: - - - ~ ~ - 11. - |

y.,

'

lAOTOR 52RVICE RECORD

: "o. Horsepe-er Type _
. , .

1V its Amperes Phase Cycleso::.:

a; Temperature Rise C Frame Size

c.nsctisa Diagram Rotor Stator
.

'I ~
rr.ee Cri2r14.. Ite m N o. Date Purchased

- z, ,

~~
- MACHINE TYPE BEARINGS SHAFT EXTENSION

-

Htrizrntsi 4

O Bell O Roller O Sleeve Length 1. yc,,ical

Maiteure.;:esistant Size: Diemeter , i

: Cpen Crip Proof Front Internet Thread <

'

lh"[ Rear Externel Thrend
closed

,

) 2 plasica Freal Lubrication Keyway j

II'j,d L *'''I'" A FP '''I'" i-
;y

I|

i i

i i

f
--

i 1

| RepairaJ qTotal
} . eta lo,pcired | P.epirs or Ports Replaced
' N Feelt by Costr |?cesc: ,d ,

.
*T ' .. . . .

*

|
,

- - .
-i - j , ,, .F j

. -

.

._,

" L-
7

j . j
..

I i p~ .

|
i i - kD .IW. ,

I .
| l y ::_. . .

'
_

~ ~ ' '

IDate f Quon.Ho. Per Quan. | Cost ! |Quen.
Machine | Manufacturer's

I

Rept. Cost !t ate; Repi. CostDNo. Defe Rept,,(UN:me of Port|
. .

I I I I l i l
ktor .

i 8 I ' I I*

:st:r C ils . .

' i I I I l Iimring, Frtnt .

| R:ar - | I I l l
.

hth:r .
' ' i i I I I

.

I i i ! I i i I
. ...

i 6 i ii i I .

p
l INSPECTION

@ste C:weked i i i i ! i ! i | | |
i

i i i i t i l i i' '
Serrian s
I Lieric= tion I i i ! l ! I |' '

|
| Exemns Heat i i i I i i '

H Exc:so Heise i l i i i f <

19:d 6 i ~~ l ' ~l | ! | }-~
,

'

Uc itege i ! l | i |.

' Amp 3 - - I } I I i | 1 I

i ! ! I I | 3 i& svi: tion e

Cleeve - 1 I I i -t' ; i l i

Bliermint I i I f i i I | I

i |
; i ! I

'

in t i * '*-

i . :* ' -

!
- , .

e

~ & '

fu: - M J- 7 d . ' L ht'lG-C'sL~n373.
.

l

s;n s ia u.s.A. NORWOOD, CHIC 45212
|

| ,% L 3 .

_ _ _ . _ _ . _____ _ _ ____.._ .__
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DOCUMENT ON 35mm F1M
- _.

- ,

'

--%
. . . .. - - - *.. -

- s
. .

_ _.# It * * _ - ..

.

* t ,

j; -
, . , - - . .. s.

.

'

. . CHRONOLOGICAL FILE . 'Z_
-

'
,

- . ,

. .

Document Control Number - . - - _ -, . _
.. * .

. .,~ '

Title: it
. '.-

S?s .ATION/ MATERIAL RECUISITION
.

-

.

SpecificationAAawrial Requisition No. and Rev.: :
._

Title of Portion on 35mm:
- .

,
,

1

.

~

)
- - ,

,

,,

: ..

CALCULATION i
. I '

-- - M
' ' Calculation Identifi= tion: '

-

- Title of Portion on 35mm-
*

. N

~

/ .

'

'

y OTHER
,,

' *I' N'
'

Document identifi= tion-

/7| n' / ~'d- / / 7/ -) &O-C '7 )
Title of Portion cn 35mm:

.

/

9/ ~~ "

Id 03mm APERTURE OARD FILM NU'aSER(S):

THIS DOCUMENT IS LARGER THAN 11" IN WIDTH AND WAS FILMED
ON 35mm FILM, APERTURE CARD MOUNTED. THE APERTURS CARD (S)

,

i

.
ARE FILED UNDER THE 16mm FILM CARTRIDGE /105mm FICHE NUMBER

,

--

__

ARRANGED BY L5mm FILM NUMBER. 1,

. ,

-

;( .

-
.

g ,
.

s ,

.

.. - - r .- .. n J

|
|

. _ _ - . _ - _ _.
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' 4.3 Suction Performance Test Proced' erg,
'

1
,

- 71 3.2 Startice the Unit .

: p' f j .Mg . '
,

' 4.C.1 If these tests are not conducted lesediately after .

' t. T y 3,L 1 The unit will be started with the discharge valve the hydraulic perfermance test.tt,e procedures outlineJ <, ,

. , [? *.** Q }t ;i, adjusted to en internedtate position. When full load.. In paragraphs 3.1.1 to 3.2.2 in+1usive will be observed. ''"

3, s / c q. | speed is achelved the discharge vehe will be opened this test will be perfo-sed estas etther sethod I er 2

,".s., "

to pass apprentrately duty flow. as outilned in ,tection 4.1 a.d 4.7.''5 : '.
*

R2 A run of at least 15-30 minutes at design flow con- ''t''/.V a

~~) 't c . p ditlens.ullt be allowed to enat.le bearings and sechan* 4.1 Suctf on Performance Test fl'ethnd M ,

.

%- Ical seals te run-In. During this terted all instruments
,. O 'h ,* t j .

8

will be checked to ensure proper operetton.and the loop 4,1.1 The suction performance gf the pump will be determined,ft ;,
a f a #' / ,j '. , ' temperature will be controlled at the value.upon which at constant tesperature (s5 f).unless spectftcally re- ,,f

It has been agreed that the test will be Conducted. r,uested otherulle.by runalng the peep out its character-
4',M >. 1stic curve at.various values of N.P.S.H..H
f

.
3.3 ' Performance fest In the firN tr: stance the ll.P.S.lf. to glve cavitation .

. . '

, VM'J (W
.1 .*

' h1N , Q27* .l Jt : M.) tipon steady conditions being schelved and maintained free operatton%111 be determined. 9,+b I ia

.f t S h,d, . .,'yi*7*f#I
the test util b. started.'

h .3 During eaclirun-out of the characterist*c curve the .
J.P M ?.O - J,M The it,tal head / flow characteristic will be detersilned oop suction pressure will be maintalped tonstant. f or .,.

d* * f.! Q 'W? by recording suf ficient potats(at least 10) to mable the purpose of determining the N.P.5.N. It will be,

the curve to be drawn two or more will bracket the desigu asa ; that tPe velocity at the suction branch is unt-

.. r. *Q[? ' 'y b ,s' )Q'[ 9.*g. , [,1 p{'i point. The maats9m sua shall be established for one feem.and the fluid Einet1C head (f t) wllt be Ca?culated
Pus, of each type on each contract. on the basis of the mean velocity at that settlon.

~ ,J,,4 At each successive run the loop suction pressure
't k k -h,h . '-l 3.3.3 At.no-flow. rated design flow and run-out flow the 4*

Nji h b - true developed head (T.D.H.).B.II.P. and efficiency util will be reduced and ther, maintained constant. the
*D ' - be accurately determined. run will be terminated when nu apprectable Increase in

'ttQ',7pA q flow cccurs for a considerable fall off in head..

th' 3,35 Sufficient time will be alliwed hefore taking gauge~ '. y.chh6 :. '

, et.]*sd- f. |
readings.after changing the flow.to allow the syster QS ibs procedure will be repeated until at Icast 5 cav-'

I ftation curves are obtained, in each case sufficient
44 to stabillze.

%) '.'% f,*
I time will be allored for steady conjltions to be'|

. . M' . c.!], '.

3.3.5 During the test record of bearing tesiperature and |' main t alnad. One cavitation curve shall te obtained
WJ t sechanical seal lentage will be mado. 110 tor Tes$eratures at ratest candition.and one civitation curve shall be*

. g b 8, ,

will be taken where appilcable, obtained at rm.out conditten.
. g

i N.U ~il 3. 3. 6 The start and s' top tl .r will be recorded. The
recorwended motor cooling period util be observed pr'er' d .' ' # 9,

' ' , to subsequent starts.
.

j

~. .; '',.,. 3,t .,

C " L. . f a .*g <

[h. hhb t-~a. * - * '_f g'.- ~ .r . o,- ; ,j T. Cardner D.W. Chelsers ./,' j .

o. v. chai,,rt

'E..,Q.f;g.,e,t#:
-

g T. careerg
m., .armvir'7 7 @ w. T i T'T.-

./,p ! * q ,. . ; , , ., , . m. u
~..r.,_ ,,...



. _ _ _ _ - _ _ _- . _ _ _ _ _ _ - _ _ _ _ _ _

SU $$'.|Ui Et WW I l A '

t '. t .: m :.a. i k..
.. .

, ,tw .|,r ,M n e khI I''*5ahench & When Canada Ltd. ygf; } pabcock ?. Wilcos Can.idi ttd. r.
,. , , , ,

(NGINEERING STANDARDS % em ENGINEERING STANDARD 5 p, . .

Pf Rf01s4Atitt it3T - taicttA4 PuiP5
*

Ptr'f 0W.*ME 1151 - INCLtAt Pul:P5 '

t
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*
*I.0 Scrye"

> ' . . , ,3.0 ifriraulle Performenr.e fest Procedum : -
1.1 ints specification provides standard directlans for the '

4*-

conducting and reportlng of talts on centrifugal pumps. )_0, t the test will be cenductro by quellfled and esperienced I M I '.
Ihese tests estil establish: personnel. The procedure to t>e followed.before.during ,P

and af ter the test will be as generally given below.
(a) Total head produced by the pump. '. ? d

,
'

1f 3.02 All rerformite tests will tie run tsing water as the *
.

(b) The capacity or flow fatej D'iepeJ fluid, tacts unit will t,e run at rated speed and
' . ,

* . If available.wllt use its own 6etor.wlth the supply volta
(c) Power input to the pump.~ .' and frequency as close to the desigit condltions as possib .

''#,j .
' ,

;* .- - .i.

(d) Efficiency ' 11 PrellnintryAw8vre e g..

I
[(e) Suctfun regulrce'ents cf the pump. Ab t the atirospheric conditions of pressure and terverature . 'in the vicinity of the test loop will be recorded. ,

(f) IMchanical re) lability of the puup.
312 fiefere the wnit is started a careful in pection shall.

l.2 7+ c+trats I-s euo.this will include the followingt '. -
.

.
,.

Co ntract regulfenents which sollfy the application of ; ],J.,. } A check of alignna nt I.[ jf | .l', ,the staidard till tee recorded in Appendis Il and will 'i

.{ j . f' I' ' '.',
5sut.crcede the appropriate paragraph of this standard. | JJ.J That the system is properly prised and leak free

for the particular contract. .The Appendla 18 data
's}.

.c. '. !

i -

sheet will be issued as a drawing and referenced in - J:15 That all bearings are adequately futiricated and
the Bill of flaterial. I 'If a forced feed system Is incorporated.this wll1 lie . j i * e,

-

1 started and observed to t,e operating satisfactorily, g 'l
, , . ,p, k,.: pi '-Modification to the techalcal content will be cause ,! ' * '

dard. '

)J. 6 The elcctrical * connection of the driving eeter willfor revision of the standard er issuance of a new stan( . ,*

|.1.;;. g/ *y' '
, . . I

Ee cheded at the terstnals to ensure correct rotational 't ..c
. directica of the unit. If considered necessary a stop/ ' 4 j,.-

2.0 todes start will be perforved to allow visual observation of ' J .s'
notation direction. * (gy, , * '9Ihe followIng codes apply:

J.LJ Suction pressure i.111 te set to glve the opera:Ing N.P.S.ll, , .. f .' . h; ' .g " ';. . . y; d .i ,(a) A.S.M.E. Power fast Code 8.2 1965. . of the pupp.and sustloa valve chened to e sure Lt.at it

=N ,,9. . '
Is npen. -

..

7'
(b) flo. measurement by means of thin plate orifices,
flow nearles, and Venturl tubes. Power Test Code
19.5. 4-199. ' I . s ':*' '

# *

' .1 I
. m' Dm.. j l,' ,i

?t .,.t

h ;i 4%. &. .?.lI .;
h* , ,.J!

- s's.
'

, . .
_.

. _ . . _ . . _. .r
[ "_'*. ,

*

a

.J
_e w ..

' ' . i. serdi.cr o. is. chainers , , .i . $ !,
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GENERAL INSTRUCTIONS

1. BE SURE TO READ AI.L INSTRUCTIONS 3. The '*j0llN CRANE" Type SB.1 seal is a pre.
CAREFULLY SEFORE INSTALLING SF.AL. cision product. To assure satisfactory operation

- handle it with care. Take particular cactica to see
2. A seal installation drawi=g contisining specific that the tapped sealing faces are not scratched or
dimensional data and notes is packaged with each smarred.

'
'

"

se 1. It i: important that this infar.mation be read
and followed clocely for best o;erating results. 4. Packaged shaft seals are shipped as a ccm-- %

- plately csserabled unit for e=sy insta!!ation (See
Figure 2). _

.

-- FREPA' !NG T*-:E EG" P.*.ONT
1. Check concentricity hetwece the bore of the 4 Check to see that end of shaft or sleeve has a
stuffing 'coz and the shaft. This should not exceed proper 1/16 " R.

.010 " TIR.
C,

)Ot 2. Chee.: :s see that the Cace of the stuffing box o. Check shaf t or sleeve dia.neter and stuffing bot. .

/ *
is seuare -rath shaft to within .n. 3,, .R. This face- bore dimensions to see that they agree with those

. . ,

.a
t ;

x / rsust a. o be srsooth enough to term a good seal.ing shown on layout drawing.
.

v .c
surface for a gasket or "O" rin.;. (On field conver.
sicas a portable facing tool cen.be furfished by
C ane Pac::ing Comp:ny.) ' 6. Check pump at coupling for proper slign=ent of

3. Ai:er fisman !ing pa p, check to see that shaft the driver. (Spool type coupl.ng are recommended

or -!cete :s e m;1etely free of pits. Surrs, or sharp and when used on split case pump permits replace-

ed:;es to prevent cutting or improper sealing of ment of inboard seal without removing top half of

"O" ring.~ Surface finish of shaf t or sleeve must casing. This type coupling is especia!!y recom.
mended for vertical type pumps where fint.1 adjust.be hi; Sly po;ir.hed to di=ensions and tolerances ment of shaft is required.)f-d:cas:d en seat ins:allatica drawing.

:

l . . .

- ......i..w . . . . .

|
1. Check to make certain that the by. pass line is 2. Before start up bleed allvapor from seat cavity.
open nd free of any obstruction which might inter- It is necessary to insure a liquid environment for

,

fere with circulation or cooling liquid for seal, effective seal operation. A gaseous entrapment
within the seal cavity will cause dry running and

,
diminished seat life. <

.
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l1. Sei::e installing seal,:ubricate ID of seal"O" 1. This seal is shipped as a cocipletely as.
rin a, t . ', Also coat shaft or sleeve. over which sec:b!cd " PACKAGED" unit. It !s not necessary 1

:e:1 wi:1.-ass, with a fi!rn of lubricant. Required to do any dismanteling as the seal is assembled i

;ubric nt for :.11 "O" ring =aterials except Crane- at our isctory fer es" installation. ej
!ast* ir :o'ce SAE r10'er r2D lube oils. When Crane. q
: :t es:.: rial is used for "O" rings, no oil may be 2. Lubrie:te steeve "O" , ring (A) and shaft 4
used. 0:1 is har=iul to Cranelast Elastomer. !t is thoroughly viith lubricant :nd slip cociplete as.
re::= : .ded t;ist 3~. detergent solution be used sem bly on s ha f t. Required lubricant for a!! "O" r

or other t.jpes of et!d soap solutions for instal. ring esterials except Cranclast is to be SAE -10 )
-

.,

j .K 3 istion purpe:es. . or #20 lube oils. When Cranelast material is used
'/ '

) .. L ac Jump Bearings :n place. for "O" ri::gs, no oil ciay be used. Oil is harmful, .

t ;
to Cranelac ,.lastomer. It :.s recommanded that ac. .

3. Ins:a;! seal on shaft or sleeve to dimensions 3'*. detergent solution be used or other types af
noted on seat installat:en drawing, irghten set mild soap so!=tions for installation purposes.
::::ses 2) in retai .::(37. Te sug:;est locking set
screws ecith a punch to prevent loosening. (Bear in 3. Solt end p!ste to t.:ce of the pump.
::nd that at some future late the set scr=ws will
have to ; e renced.) 4 Tighten end plate until metal to metal contact

between plate and housing is realized. Do not.,elore installang seat. lubricate seat "O" ring4 .s
.

(4). (F:t proper lubricant to be used see note e.l.) overstress due to hazards of distorting seat seat.

Insert zcat 5) i::to ced ;!ste (6) using finger pres.
3, og. S. Lock pump bearings in place.

8

3. '"b rea;hly c!eaa hth ::p;cd faces of seat (5) 6. Securely tighten all set screws (3) in the set
;

and wMer (7) vith a c; an but lint free, eleth or screw es::ar (C). (On vertica! pu=p :h:s eperation ;

: ens w: er Lubricate Lc:5 seat and washer faces :s done af'er coupling is m:de up.)
j

with .a ;g,ht fi!= of c!can SAE *10 oil. If Cranelast
cisteru.:s are being used lubricate the seal faces 7. Remove the split spacer gasket (D) from be.
with same lubricants indicated in paragraph 1. tween the end plate and set screw collar.

6. Bring up end plate (6) against face of stuffing
box and draw bolts up evenly. Use special care in

| assembling to avoid damaging rotating washer
and stationary seat. 3 i<< i,'"j 7. != po t. int Note: Tir.hten end plate until ectal

|
[., ,,

\,,m ,
.c t ..I contaut between piatt- and housinr. is

i
:a

/ % ::;itsc f. Do cut m er. :t res c due to h.t:ards of dis. * C:ar t! ..s t i .s a Cr: '' . ' u ;- ''. .p a ?..Je tree j-

$ l *

..rt ; , , s e.it. .or spern.t !...;:0 ::: ::- .u d. jL/ . . . . , ._.4, ; ,, - i. . . , .

m.e

, . _ . . . . . . . --e.em * ** " * * * " * " " " * * * '
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NUTECH COMMUNICATION RECORD

m
'N Persons Involved: Mr. Walker Date/ Time: 2-41em 10/19/R2

|

d Company: Gits Brothers Mfa. Co. Recorded By: n. s nnnonborg

O Telecon/Ph.No. 312-496-7800 Copy To: File |

O Meeting / Location Route To:

File: CPC-09-T07 Page 1 of 1

SUBJECT: Gits BW-20-04053 011 Sight Gage

Mr. Walker of Gits Manu f a r t-nri ng nynvi Mon the fn11 nwi ng i n fnt-

mation regarding Gits Model BW-20-04053 oil sight Gagn.

1. Seals (2) are BUNA-N Material.

2. sight in gln==_

~

3. Sight Bndy in made nf bramm_

i t

(
, s

-

|

|
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1

QEP 005.1-00
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NUTECH COMMUNICATION RECORD

[( Persons involved: Jack Hollis Date/ Time: 10/19/82
Company: Koppers Metal Fabrication Dept Recorded By: o.g. pagendyrq

O Telecon/Ph.No. 301-768-2000 Copy To: File

O Meeting / Location Route To:

File: CPC-09-T08 Page 1 of .1

SUBJECT: Koppers Flexible Coupling Model Fast 2 BS

The following information was provided by Mr. Mn114= nf

Koppers, Metal Products Division.
~

1. Fast Coupling 2 BS is an all metal couplina, no gaskets or

o-rings are employed.

2. Koppers recommends Kopper's Cou, ling Grease KSG (colyethylene

based).

3. Recommended regreasing interval is six months for pumns in

continuous use.-

L

\ 4. Service life of Koppers Coupling is in excess of 20 years for

continuous service hn'd well maintained couplinas.

5. Catalog and technical data will be supplied by Koppers.

6. Other greases of equivalent composition may be substituted in

place of Koppers KSG.

i
i /

.

, QEP-005.1-00
|

|
|
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Midland Plant, Units 1&2 Environmental Qualification i'

Report, Vols. I & II.
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NUTECH COMMUNICATION RECORD

['~$ Persons Involved: George Wall Date/ Time: 10/26/82 9:30

Q Company: Texaco Recorded By: D. S. Rosenbera

O Telecon/Ph.No. 703-425-6800 Copy To:

O Meeting / Location Route To:

)File: CPC-09-T09 Page , of 3

. SUBJECT: Texaco Lubricants '
l
'

|

1 Texaco Marfak el gramme shownd no si gni fi cant degradation in

lubricating properties when subjected to a radiation exposu're

of 2.8E07 Rads.

2 Texaco Oil BR and O is now disianated R + 0 46.

3 R + 0 46 was exposed to 2.8E07 Rads. No chance in color or

odor we're noted. A 2.7% increase in viscosity and a decrease

in oxidation from 327 to 54 minutes was experienced.
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The following parawters were recorded continuously on a Brush recorder*,Ay
2.1,

,f u a rt? "I "" '
.

.
'" ' AH 4 -' #
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3. . ,g pyg' Division at A11tance. Ohfo. Test was conducteJ by Babcock & kt1cos Research and Development
,

' ..* *g t/ 3 pg.The followint people were presenti .. . .

The pump was installed 'In the test loop and operated cold to deter $fne' $[,$ i':
. . . to "Itness the test:- M b- P

,

[

4t@.'
# .% ! ."ljthe correct discharge valve setting for the required floor during the 6.

'I > ,y -, -
.,

thermal transtant.r, s) ; c-. .
% -1

1. Givens - BW Canada Ltd
.

' yh ,
q '.e. ", '

~

M. ** w ' " t. Mr., 2 C. Oehlenschlager - Bechtak Corp.
' '

M'
The pump was theis stopped. and tsolated frera the pressure vessel,fg .u.iii.,,ei,,viatue -.... ~ - - - - . Trie '
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The pmap was Installed in the test loop Otvision at Alliance. Chio. Test was conducted by 8sbcock & W11cos Research and Develop..'|C j'
i

she correct discharge valve setting for (he reand operated cold to determineto witness the test:- The following people were present

-

therm.sl transtent.
rent

'k ''quffed fl0m durin9 the ,,$h '. ...
-

{ep was then stopped. and isolated from the pressure vessel.1 L. Givens -
,r. . . r

2 B&W Canada Ltd. ' '$
up to

The C. Oehlenschlager -was then operated while the vesselst .'ra u 6echtal Corp. I4 * '.
.

h .}.2 46{t,
was brought,

fot t sta t 4.1 NVDRAUtIC 'D T. '
*

A va e opened and the

discharge valve was opened.The contf act pump was allowed 10 get up t Njj
transtent test on pumpAttactied is the following reduced data obtained during th,}|j,,o operating speed before the ' 'a

The re p was then operated throu 72242 4- e therral

Suction press. time.

,h h
orie hour at the hot temperature.gh the temperature transient and fo

1) Pump flow vs
| M '2i .,

Suction temperature vs. t
. )ure vssc arge pmsm u. time. , $

r

5!' Motor input horsepower vs.ime,
h, , h .,1,o. W.4or ga s

5 antled and the impeller and slerp up 1'
ttms. g y,9

Art fntrettion report is inCIud d h - t n 4 ,*.
eves ..

(

The time "Zero" on the curves corresponds to the tien
t :eIg erefn - Reference: Section d 3-

'*

tenerature in the pug started to increase from Antle twhen the f'.* *$ i n temperature. '

Subsequent to the therms) shoch. the suction tegerature c y yg,a monentary drop.

suction Ifne etsing with the high torperature water to the pressureThis is due to the Aa6fent water in ttte pum and
urve shows

i

h. " A p/.,.vesset. [!o t e''t 2J Q[* M 9,
- ..

Ito sudden unesp14tned increase or decrease was e id
of the power / time trace or the distharge pressure / time trace duri

, A.,-v enced in either ' .95the thermal transient or the subsequent One hour run.ng d.p 9,Ps
/' hy. , s;4.2

MI,CHANICA( .

a y ~,.u,.

The purt'ose of aessuring vibration of the ar; during
temperature transient was to ensure that no undue me h

.

and after the
had occurred which would mentfest itself in largec anical deg. atisn 3 , ;. . ,1 j '

vibration levels. g*/ y Q' c,Q(Ihree acceleroneters were m ,,h'.
produce a trianial sensor. ounted on orthogonal faces of a block to po 2 i.
on the bearing housing of the purp.This was welded to the pipe plug mounted i

were condl.loned with Colunbia model 900 chargo erp1tifemodel 2216 high temperature piercelectric accelerorttersThe acceleroineters were Enderco. The signals
using a lackheed Store - 4 FM tape recorder. ' C'"I# 'rs and recorded
inc.hes per second giving a frequency respor se from DC to over 14ttRecording speed was 3-3/4*8'"''.
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