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_

hmwemeem.ecer.J SHOREHAM NUCLEAR POWER STATION j
P.O. BOX 618, NORTH COUNTRY ROAD e WADING RIVER, N.Y.11792

JOHN D. LEONARD, JR.
VICE PRESIDENT . NUCLEAR OPER ATIONS

June 28, 1985 SNRC-1185

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Unisolated LOCA Outside Drywell
Shoreham Nuclear Power Station

Docket No. 50-322

Reference: USNRC letter (A. Schwencer) to LILCO
(J. D. Leonard, Jr.) dated May 6, 1985

Dear Mr. Denton:

This letter is in response to the referenced letter from
Mr. Schwencer regarding a scoping study currently being performed
by the NRC staff. The study is concerned with unisolated LOCAs
outside the drywell for the Shoreham reactor building. The
isolation valves of concern, as identified in the referenced
letter, are in the High Pressure Coolant Injection System (HPCI),
Reactor Core Isolation Cooling System (RCIC), Reactor Water
Cleanup System (RWCU) , and the Main Steam Line (MSL) drain line.
LILCO was requested to provide documentation demonstrating the
capability of the valves to isolate a pipe break downstream of
the valve under blowdown conditions.

To demonstrate isolation capability under these conditions, LILCO
has performed an evaluation to assure that a'll required documen-
tation concerning procurement and testing of the valves is in
place and that it is sufficient to demonstrate, by design and
test, that the valves have the capability to isolate as stated
above.
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The evaluation performed by LILCO shows the following:

1. The correct design criteria from the purchase specification
were used by the valve vendor for sizing calculations for
the original selection of motor operators. The motor
operator sizing calculations indicate that the valves have
the capability of closing against the anticipated
differential pressure in a guillotine line break. In the
case of the listed valves, the maximum thrust capacity of
the actuator exceeds the total stem thrust required. This
is demonstrated in the documentation provided. (See
Paragraph 2 below).

2. Enclosed is a copy of the calculations for the actuator
design as received from the vendor. It is noted that the
date of the calculation sheets is 1985. This was necessary
to clarify a complicated format that had originally been
used in 1975. The vendor indicated that the information
provided in the new format is an accurate representation of
the original calculations. The e-iginal documentation is
available for audit.

3. Review of the original vendor records shows that all valves
identified in the reference letter were tested for opening
and closing under appropriate pressure differential condi-
tions. The tests provide evidence of the satisfactory
performance of each valve against the differential pressure.
In addition, an isolated discrepancy in vendor records for
valve 1E51*MOV-042 has been corrected and verified as to
validity. A revised copy of the test data is enclosed.

4. Verification of ide'ntification numbers of the tested valve
actuators and the operator size as shown on the test reports
was accomplished during field walkthroughs to support the
environmental qualification effort. This activity served to
verify the design records. No motor data were found to
exceed the limitorque design rating. In addition, actual
voltage type and rating given in the test reports were
verified against the original design records.

The above discussion confirms the adequacy of the containment
isolation capability at Shoreham. The design parameters and test
results demonstrate that the capability to isolate under blowdown
conditions exists. Although LILCO has verified the appropriate
data and included them in the above discussion, it should be

i noted that the three valves (1G33*MOV-F100, F106, and F102)
included in the RWCU line are not classified as isolation valves.

|
Isolation of the line containing these three valves is performed
by RWCU isolation valves 1G33*MOV33 and MOV34. Although the
additional information supports their ability to operate, it is
not necessary to take credit for these three valves for isolation
capability,
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The information submitted herewith is believed to be fully
responsive to the NRC concerns of the referenced letter. Should
you have any questions, please contact this office.

!

| Very truly yours,

145 f(
~~

Je n D. Leonard, jf'.
j Vi:e President - Quclear Operations

J isck

Enclosure
,

l

i cc: J. Berry
I
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MOTOR OPERATOR CALCUI.ATIONS

RIT.: P2-3287-HC/01F.O. No. OR PROJICT: LILC0 - .
,

STONE & WEBSTER -

C STOMIR NA". : .

' *

VILAN NO.: P2-3287-N IM: 1 (TAG: 1B21*Mov031) VILAN.,DWG. No.:
.

9C0 L35. B.B. CATI"VALVI DISC: 3

LINI FRISS! 1337 PSI*

ORIT. DIA.: 2.625 ORIT. ARIA: 5.409 AP 1165 PSI 6 TDfP. 583 *T.

STIM DIA. : 1.125 S m ARIA: 0.994 TED:1/5 y 2/5' L LITT: 3 1/8 *

1890STIM TIRUST: 0.A. x AP x SIAT TACT.: 5.409 x 1165 x 0.3 =

LINI PRESS. x 5.A. = 1337 x 0.994 1329=
*.

= 2454Facking Triction Load
' 5673 f

*

Total Stam Thrust* =

5673 0.01215 69 ep~
=

STIM TORQUI = STD'. TERUST x STIM 7 CT. x

0/A OR UNTT RATIO = MOTOR DISICN R.P.M. = 1700 -= =
.

STIM SPEID IN . / MIN . 12.186 55.8
.

TERIAD LEAD 2 /5 * *
. . ,,

MOTOR CALC. TORQUE = . .

STIM TOROUE a 69 3,43$ ,*
,

FULL OUI ITF. x APPL. TACT. K 0/A RATIO 0.4 x 0.9 x 55.,5
*

3.435 7.01 'tMOTOR CALC. TORQUI f RD UCID VOLTACI - 3.435 e

N.B. IT OC SUFFLT. DO NOT 50. I v. -(;7,gg,)4 0.49
'

'*
. ,

STALLID TORQUI = MOT. STALL TORQUI z'ST. ITT. I x O/A RATIO s
'

G L101 VOLTAGI 11 x 0.5 x 55.8 x 1.21 s 371 '#.

|2x 69 33 ,xS TOROUI = =

E/V PULL = R/W RATIO x UNIT ITT. x R/W DIA. 4.38 x0.95 x1

MA.%. 70RQ. SV. St. AuiG = MOT. TORQ. x F/0 ITT. x APF. TACTOR x 0/A RATIO:

(GRID. VOLTACI) 10 x 0.49 _ x 'O.4 0.9 x 55.8 = 98 't
'

x

MAX. E/km TORQUE = MAI. VALVI TO W I
~E/W RATIO x EII.,

.
' 375

# 90 'l
- -

4.35 x 0.95
'

16 SECONts.(APPROX.)'. OPIRATI2tG TIMI = (60 x LITT) + STIM $7EID =

00 0FIKATOR VITE 10 77.# MOTOR. MAX. TIRUST:'14000 i
SMB -

MAX. STIM TORQUI = 250 's 0/A RATIO RARGI s 23 - 109

:1 HAX. STIM DIA.: 1 3/4
E/W RATIO s 1 31 ADD CIAR -

CURRINT. SUPPLY 460 AC VOLTS 3 PH 60 CY MUST OPERATI AT 70 IV01.TACI

| 0 KIV. | 1 2 |*3 | 4 | 5 | 6

COM?n rn BYW.rs t I i i

APPROVID BY: |NA.6/fi I *| | |
,

IND. RIV.BY: |h)-lt ) W l | l l l |.

--
,

#72-11-76, REV. 1
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MOTOR OPDtATOR CALCUl.ATIONS

RZr.: P2-3287-Mc/02P.O. No. OR PROJICT: LILc0
- ,*

,

STONE & WEBSTER -

CUSTOMER HALE: .

'

VIIAN No.: P2-3287-N nims: 2 (TAG: 1B21*M0V032) VILAN DWG. No.:
' *

VALVI DISC: 3 " 900 L35. B.B. cArg ,

LDiI PhtSSt 1337 PSI

ORIT. DIA.7 2.625 0127. ARIA: 5.409 AP 1165 PSI $ TEMP. 583 'y..

STIiiDIA.: 1.125 STEM ARIA: 0.994 TED: 1/Sp 2/5 1. 1.ITI: 31/8 ..
,,

189,00.3 =STEM TERUST 0.A. x AP x SIAT TACT.: 5.409 x 1165 x
LINI PRESS. x S.A. = 1337 x 0.994 1329=

*
.

2454Packins Trie:1oc Load =

5673 #Total'Stam Thrust. =

69 's0.01215STIM TORQUI = STIM TEF.UST x STEM TACT. 5673 x =

19000/A OR UNIT RATIO a MOTOR DESIGN R.P.M. = ==
.

STDt SPEED IN. / MIN . 12.064 63.0
.

TERIAD LIAD 2/5. . .

MOTOR CALC. TORQUI = * *

STIM TOROUI = 69 3.04 ea.,,_

PULL OUT ITP. x APPL. TACT. x O/A RATIO 0.4 x 0.9 x 63 .
MOTOR CALC. TORQUI 9 RIDUCID VOLTAct - 3.d4 . 3.04 3 3.80 ep

N.B. IT DC SUPPLT. DO NOT S0. I V. -(;7,gg,)2 . 0.8
'* * '

STALLID TORQUI = MOT. STALL TORQUI x*ST. ITT. I x O/A RATIO s
*

63 1.1- 208
e 1.10 VOLTAcI 6 x 0.5 x x ,,,

j.

2 x STIM TOROUE 2x 69 165 e i= _.gfg p g ,
B/W RATIO x UNIT ITT. x E/W DIA. 1 x 1 x 0.6 34. .

MAX. TORQ. SW. SITTING * MOT. TORQ. x P/0 ETT. x APP. TACTOR x 0/A RATIO:
" '

63 s 91 es(fRID. VOLTACI) 5 x 0.8 x O.4 x 0.9 x'

j MAI. B/WEID. TORQUI = MAX. VALVE TORR:Ut
1 ~E/W RATIO x ETP.

[g
*

j = 375 's' *
. g

OPERATDIG TIMI a (60 x LITI) t STIM 57EID . 16 SECONDS.(APPROX.)'
.

8000 e'
SMB 000 OPERATOR VITH 5 TT.# MOTOR. MAX. TERUST:-

'

i MAX. STIM TORQUI = _,,.00 'l O/A RATIO RANCE e 33.5.- 136
1 MAX STIM DIA.: 1 3/8*

B/W RATIO a 1 si ADD GIAR --
.; ,

C HUST OPERATI AT 80 ITOLTACICURRENT.SUPPLT 125 Dc #0LTS
'

--
j

o RIV. || 1 2 | 3 1 4. | 5 | 6;
COMPILID BY #fe"Ps. A5 | l I

..,
,

A.PPROVID BYl~ f4 /A f.ffi *| |

|. | | |IND. REV.BY: O* 2 f rtf| .

*
. 072-11-76, P.IV. 1
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HOTOR OPERATOR CALCULATIONS

P.O. NO. OR PROJECT: LILC0 REF.: P2-3287-MG/24 .,

STONE & WEBSTERCUSTOMER NAME: .

YELAN No.: P2-3287-N ITEMS: 24 (Taa: 1 E41*MOV041) VELAN DWG. NO.
VAL 7E DESC: ,lg,," _,ggg,,,LBS . BB GATE

'' '

,

LINE PRESS: 1337 PSI
ORIF. DIA.: 7.875 CRIT. ARIA: 48.682 AP 1135 PSI ( TD(P. 583 'T.

,

STEM DIA.: 2 1/2 STEM ARIA: 4.906 TED:MP RL LITT: 9.0 "

STEM TERUST 0.A. x AP z SEAT TACT.: 48.682 x _1135 x 0.3 16576=

LINE PRESS. x S.A. = 1337 x 4.906 = 6559. *
Packing Priction Lead = 2500

= 25635 #Total Stem Thrust
STEM TORQUE = STDi TERUST x STEM TACT. 25635 x 0,02424 = 621 '8

. 0/A OR UNIT RATIO = HOTOR DESIGN R.P.M. = 1 ann = =
STEM SPEED IN./ MIN. 31 ap; 7n q3,

TERIAD LEAD 2r3.

, ,

NOTOR CALC. TORQUE = .
.

STEM TORCUE = 621 ..,**PULL QUT EPT. x APPL. PACT, x O/A RATIO 0.4x U.9x /U WJ
*

M3 TOR CALC. TORQUE $ REDUCED VOLTAGE - 24.34 e 24.34 s 49.66 's *

N.B. IT DC SUPPLT. DO NOT 50. I v.*

-(;7,gg,)g 0.49
STALLED TORQUE = HOT. STALL TORQUE z*ST. E77. % z 0/A RATIO a

'

e 110E YOLTAct 93 x 0,-50 x 70.93 x 1:21 = 3990 '#.

2 x STEM TOROUE '2x 621 73 g
=H/W PULL = ,

I/W RATIO z UNIT ETT. x I/W DIA. 28.3/ x U.3 x 4

MAX. TORQ. SW. SETTING = ICT. TORQ. x P/0 ETT. x APP. TACTOR x O/A RATIO:

(FRED. VOLTAGE) 80 x * 0.49 x 0'.4 0.9 70.93 1001 eax x

MAX. 5/WEZIL TORQUE = MAX VALVE TORnUT_
E/W BATIO z EPT.

* *

28, 7m 0.3 = 364 's
OPERATING TIME = (60 x LITT) + STEM SPEED . 17.0 SECONDS. (17 Sec Max;.

3 OPERATOR WITH 80 PT.# MOTOR. MAX. TERUST: 140000 #SMB =

MAX. STEM TORQUE = 4700 'd 0/A RATIO RANCE = :3.9-95.5
I/W RATIO = 2R 37 81 ADD GEAR 31 MAX. STEM DIA.: 5.0"-

CURRENT.SUFFLY 460 AC 701.T5 3 PH 60Cy HUST OPERATE AT 70 TVOLTAGE

0 REY. 1 2 3 4 5 6
'

ccMPILID BY: h,, g
,

'

APPROVED BY: / % A sv /J P

! IND. RIV.8Yr #1* U | | | |
*

J .

072-11-76. REV. 1<
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NDTOR OPERATOR CALCm ATIONS

RET.: P2-3287-MC/25P.O. NO. OR PROJECT: LILC0 -
.

.

*
STONF 1 WFRETFRCUSTONDL MAME: -

* *

TE1AN No.: P2 12R7-N TTEMS: 2E (TAfb 1Fal*MOVad?1 VELAN DUG. No.:
'

*

VALTE DESC: 1 " g LRS. nn GATE

LINE FR''SS: lit? FSI
ORIF. DIA.: 7 A74 ORIF. AREA: AR KA9 AF 1114 PSI t TEMP. ER1 'F.

"
STEM DIA.: 2_E STEM ARIA: 4.006 TED:1f,,'j,,,7 1 L LITT: 9.0

16576STEM TERUST: 0.A. s AF z SEAT FACT. 48.682 x '.135 x 0.3 =

LINE PRESS. x 3.A. = 337 x 4.906 = 6559
, ,

Packing Trictica Lead = 2500
'

Total'5tes Thrust * 25635 #

STEM TORQUE = STEM'TERUST a STEM FACT.25635 x 0.02893 = 742 'd-

1900. 0/A OR UNIT RATIO s M0?OR D''$IGN R.F.M. = = =,

5 TEM 57 ;ED IN. / MIN . it.(n 41 A
.

TIE M LEAD j /j. .
, ,.

MOTOR CALC. TORQUE * .
.

5"'EM "0 ROVE e 742 '
FULL QUT EFF. AF| L PACT. R 0/A RATIO 0.4 x 0.9 s 53.4

^

*

38.60 : 48.25 '#MDT01 CALC. TORQUE 8 REDUCED TOLTACI = 18.60 =
N.B. IT DC SU??tt. 60 NOT $0. 1 v. -(gy,gg,)2 0.8

* '

STALLED TORQUE = MDT. STALL TORQUE s#5T. EFF. 1 x 0/A RATIC s
,

t 110% TOLTAC: 90 x 0**5 x 53.4 x 1.1 = 2350 's.
,

2x 742 1302 x STEM TOROUT = . ,.I/W 7U1,1. * ,

R/W RATIO a UNIT IFT. x R/W DIA. 25.3x 0.3 x 1.5
MAX. 70RQ. SW. SETTING s NOT. TORQ. x F/0 EFF. x AFF. TACTOR a 0/A RATIO:

(MED. TOLTAGE) 60 s. 0.8 : 'O.4 ,0.9 3
'

923 .,53.4 .

MAE. 5/UIEEL TORQUE = ME. TALVT TC#"UE
E/W RATIO z ETT.

3100 .-
* E 408 'f25.35 0.3

'. OPERAT2NG TIMg a (40 LIFT) + STEM SPEED . 16.0
SECONDS.(17SECMAX),

1 OPERATOR WITE 60 FI.# MOTOR. MAX. TERUST 45000 #
'

SMB -

MAX. STEN TORQUE = 850 '# 0/A RATIO RANCE a 27.2.- 171.6
E/W RATIO e 95.2 31 ADD GEAR t :. MAE. STEM DIA.: 2 7/8-

*
CURRENT SUFFLY 125 VDc #01.73 C MUST OPERATE AT 80 TVOLTACE-

O REY. 1 2 1 3 1 & S 6

CDMFILED IT h, , pr
AFFROVID SY: E N. .< 0 ~ 1

*

IND. REY.3Y: t>% .<M 1 | | 1 l'-

.

472-11-76. REV. 1
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HDTOR OPERATOR CALCM.ATIONS
* '

Rzt.: P2-3287.MC/32. p.0. 30. OR FROJECT: LILCO*
.

,

STONE & WEBSTER .CUSTCHER MAME:
*

.

TELAN WO. P2.19R7.N ETEMS: 32 (TAGt 1ES1*MOV041) TELAN.,DUC. NO.
**

!TALTE DESC: 1 " E LRS. RH GATE --

ILINE PRESSt 1337 PS2 .

**
. ..

0R27. D1A.I 9 A94 OREr. AREA: 5.409 AF 1135 PST4TDe, 563 'y. !
. ,

,

STEM DIA. t 1 118 STEM AREAt 0.994 TEDt ),45_P 2/5 L LIFT: 3.12 "

' ' 842 . iSTEM TERUST 0.A. s e? a SEAT FACT.: 5.409 x 135 x 0.3 =

LINE P3135. S.A. = '.337 x 0.994 = 128. ,

PackAng Frie 1os Lead = 2454 '
*

Total'$tas Thru.st . * 5424 #

STEM TORQUE = STEM 'TERUST x STEM TACT.Ra9a x n n1915 = 66 'd
0/A OR UNIT RATIO a N0a03 3E32gy g.y.3. 1700. . ..

IT |M 5FIED DI. /MI4. 19 1RA $5.8 ;.

TIREAD LEAD 2/5. -
. .

WTOR CALC. TORQUE = I.
.

STEM "0 ROUE e 66'

3' #*FULL OUT wa. AFFL. |'ACT. x 0/A RATIC -0.4 x 0.9 x 55.8 i
*

MDTOR CALC. TORQUE 3.29 = 3.29 = 6.71 '# ;

N.S.17DCSUFFtT.(RIDUCEDTULTAGE-( NOT $0. 2 T. -(Evolt.)d 0.49 j
* '

.

*!STALLED TORQUE = MOT. STALL TORQUE z*sT. Erf. 2 : C/A RATIO s

4 1101 TOLTAct 11.0 x 0.-5 x 55.8 x 1.21 = 371 '., ;
* '

2 x STIM TORept . 2x ss 158 #gfy yggg, , =
R/W RATTO z UNIT EF7. x R/W DIA. Ix 1 x 0.834-

-
.

MAZr TORQ. SV. SETTING a WT. TORQ. x F/0 ETT. s AFF. TACTOR z 0/A RATIO: [
:' '

(tRED. TOLTAGE) 10 s E O.4 x 0.9 55.8 m 98 's ;

HAI. E/UEEIL TORQUE = MAE.' TALTE TURF'IUT I
R/W RATIO a ETT. !

f
'"'

' js')" : 375 '#
OPERATEnc T2ME = (60 m LITT) + STEM SPEED = la SECONDS. (APPROX). i

.

: i
'

00 CPERATOR WTTE 10 F7.8 MOTOR. MA2. TERUST: 14000 #SMR -

MAX. STEN TORQUE = 9En 'I 0/A RA720 RANCE 8 91 *1no*

,

5/W RATIO e 1 81 ADD GEAR . :. HAX. STIM DIA. 1 3/4 j

CURRENT.SUFFLT 460 Ac #ULTS 3PH 60C Y MUST OPERATE At 70 270tTAct |
' *'

0 RET. 1 2 1 3 1 4 5 6 |

GOMr nED BT: t -3 , . . g n I i ,,|.
,

- I IAFPRo?ID BY: /%.h.w r *

!.. I I nIND. AzT.3T: WP: tw * ..

;. .

'* '

#72-11-76. RET. 1,
,
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MDTOR OPD.ATOR CALC" ATIONS
'

RU . : P2-3287-MC/59. F.o. NO. OR PROJECT: LILC0* -

.

'

CUSTOMER NAMI: MTONF' A LfFR9TFR.

VII.AN No. : pp.1?n7.N ITIMS: 40 (tan.1r;1*Movnd? VI11H pVC. No.:
*

VALVI DISC: _3" 900 Las. BB CATI-

LINI PRISS: 1337 FSI'

. .

01 U . DIA i 2.625 ORIr. At u:5.409 A P ._1135 PSI f TEMP. 563 'T.
STIM DIA.: 11/8 STIM ARIA: 0.994 TED: 1/5P 2/5 L LIn: 3.12 =

STIM TERUST: 0.A. x AP x SIAT TACT.: 5.409 x .1135 x 0.3 1942=

LINI PRISS. x 5.A. = 1337 x 0 444 = 1128. ,

Facking Triction Load = 2454
,

= sa7s iTotal Stan Thrust .
*

STZM TORQUI = STIN TERUST x STEM TACT. 5424 x 0.01215 = AA '8

. 0/A OR UNn RA3 0 m HOTOR DESTCN R.F.M. 1900= = a
STIP. $ PEED IN . OCN . 12.064 63.

TEKIAD LIAD 2/5.
. .

HOTOR CALC. TORQUI = .
.

STIM TORoUt = 66 "PULL QUI UT. x APPL. Tact. x O/A RAn0 0.4 x 0.9 x 63 "

( HDTOR CALC. TORQUE f RIDUCID TCL* ACE = ? 01 2.91 s 3.64 'd=
N.B. IT DC SUFFLT. DO NOT 50. 2 v.* .g 7,gg,)4 , g,g

STALLID TORQUI = HDT. STALL TORQUE x*ST. IT7. I x 0/A RATIO a
,

f n0% TOLaCI 8.25 x 0.5 x 63 x 1.21 s 286 's.

* '

2 x STIM TOROUI _= 2x AA 32 gDE* .

R/W RAno x UNIT IT7. x E/W DIA. 4,37 x 0.95 8 1
NAIr TORQ. SV. SITUNG = MOT. TORQ. x F/0 IT7. x AFF. TACTOR x 0/A RAM 0:

(fRID. YCLTACI) 7.5 x *M x 0.4 x 0.9 x 63 8 136 't

MAX. E/WIIIL TORQUI = MAX. VALVI T0nnUT
R/W RAIL 0 x ETT.

174*
, x on 'l4.378 0,95

0FIRAnNG TIMI a (60 x LIn) + STIM sFIID = 16 sICONos.,( APPR0X)-

:
00 0FIRATOR UnE 7.5 TT.# MOTOR. MAX. THRUST: 14000 fSMB -

' '

MA2. STIM TORQUI = _ 250 '# 0/A RAn0 RANCI a 23 - 109
; ,

B/V RATIO s 4.17 1 ADD CIAR Il MAX. STEM DIA.: 1 3/4-

' '

CURRINT.SUFFLT *125 Vnc #0LTS C MUST OPIRATE AT E0 TVOLTACI-

0 RIV. 1 1 2 | 3 1 4. | 5 | 6

COMFILID BY: se? ,, a 8 | | | | .
,,

,

APPROVID Bit M 16 9.fP || *| | | |

| | | |IND. KIV.BY: M V i 4 3r g |.. ,

.

.
*

972-11-76. RIV. 1'
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HDTOR OFDtATOR CALCULATIONS.

RET. P2-3287-MC/38
*

P.O. No. 04 PROJECT: LILCO *
..

*
CUST0MIR NAMI: STnNF 1 WFR9TER

VELAN NO.: P2-3287-N ITEMS: _38 (TAG 1G33*MOV030A]BN VIIAN DWo. No. :
'

~ *

VALVI DESC: 1" 900 L35. BB CATI -

L UI PRISS: 1375 PSI.

0117. DIA.I 1 da CRIT. ARIA: 9 29 AF 1030 PSI O TIMP. 563 'T.
STIi1 DIA. I 1. 175 STEM ARIA: 1.484 TIDI,}/,4,_P 1/2 L LITT 4.0 "

0.3$ TIM TERUST 0.A. x AP x SIAT TACT.: 9,29 x1030 x 2871=
.

LINI PRISS. x 5.A. = 1.17; x 1.4R4 = 204'. *
Packing Tnction Load = 272

= 7611 #Total Stem Thrust
STIM TORQUI = STIM 'T1DLUST x STIM TACT. Yrit x 0.01400 = 114 '8

O/A CR UNTT RATIO s NOTOR DESION R.P.M. 1700= = =
STIM SPEID IN./ MIN. l_l.806 72 i

TIKIAD LIAD 1/2.
. .

MOTOR CA1.C. TORQUE = .
.

STEM TOROUI = 114
* 'PULL QUT ITT. x APPL. PACT. x 0/A RATIO 0.4 x 0.9 x 72

*

MOTOR CALC. TORQUI 4 RIDUCID TOLTACE = = s g^gg ep
N.B. IT DC SU7FLT. DO NOT 50. 2 v. -(;7,gg,)4 0.49

*

STALLID TORQUE = MDT. STALL TORQUI x*ST. ETT. x 0/A RATIO s

e 110: 70LTACI 17 5 x U"5 x 72 x 1 21 s 762 's j.

2 x STIM TOROUE
'

= 2x 114 . gg gH/V FU'da
R/W RATIO x UNIT E77. x R/W DIA. 4.3/ x 0.95 x 1

MAX. TORQ. SV. SITTINC s ICT. TORQ. x F/0 ETT. x AFF. TACTOR x 0/A RATIO:
' '

(fRID. 70LTACI) 15 n 'M x O.4 x 0.9 x 72 a 191 't

MAI. I/WIIIL TORQUI = MAZ. VALVI TOMUE
E/W RATIO x T.TT .

'

" * '8'

4,37 x 0.95
OPERAT 3C TIME a (60 m LITT) + STIM SPEED = 21 SECONDS. APPROX.

.

'on CFERATOR WTTI 15 17.# MOTOR. MAI. TIRUST: 14000 f Iom -
i.

MAZ. STEM 70RQgg = 9tn '# 0/A RATIO RANCE = 23 - 109 '

I/V RATIO s 4.37 1 ADD CtAR Il MAI. STEM DIA.: 1 3/4-

CURRDff. SUFFLT * 460 Ac #CLTS 3PH 60Cy MUST OPERATE AT 70 iTOLTAGE

0 RIV. 1 2 | 3 4 | 5 | 6

COMFILID BY: fffv. 6.ti i 1
. .

APPROVID ST: @ w fri *I I

IND. RIV.5Y: /O.*h Mi | |- | I l I.

*

472-11-76. RIV. 1
A foot mtwownrand '

/6 3.) V .p VC)D A f.5 f/Cb .ovb /h )b* Pl0VV itU (J /* fou C As hs'W
Fl o w bu t, , g pg (o pg,py,,q '

.
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, , ...... .{ g. ,)
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. * ,



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

...
* *

. .

.-.

.

.

MOTOR OPERATOR CALCULATIONS' a

P.O. NO. OR PROJECT: LILCO REF.:P2-3287-MC/39,
,

CUSTOMER NAME: STONE & WEBSTER
#VE!AN NO. P2 19A7.N ITEMS: 39 (TAG In11*MnVQ311 VELAN DWG. NO.

VALVE DESC: 6 " 900 L35. BB CLOBE' '
,

.-,

'
*LINE PRESS: 117s; PSI

ORIF. DIA. : 4 3/4 ORIF. AREA: 15.nM AP loin PSI e TEMP. 563 F..

'

|
STEM DIA.: 1 3/4 STDI AREA: _ 2.404 TEDI,l/1P E L LITT: 2 1/2 "

1 STEM THRUST: 0.A. x AP x SEAT FACT.: _15.025 x 1030 x 1.1 17024-

i!
, : , :,- . .

[ Packing Triction 1. cad ' ' *4330''' *
~

=
'

Total Stem Thrust = 21354 f
'

9Ak 'dSTEM TORQUE = STEM THRUST x STEM FACT. 911 cia x n 0111A =
,

| O/A OR UNIT RATIO = N0 TOR DESICN R.P.M. 1700== =
STEM SPEED IN./ MIN. 4.05 84

| THREAD LEAD 1/5
i MOTOR CALC. TORQUE =
j STEM TORQUE e 286 *
! PULL OUT ETF. x APPL. TACT. x O/i. RATIO 0.4x 0.9 x 84 *

'! '

MOTOR CALC. TORQUE 9 REDUCED VOLTAGE - 9.46 = 9.46 e 19.3l is
| N.B. IT DC SUPPLY. DO NOT SQ. % V. (gyggg,)2 0.49
i ET.'.LLEO TOP.QUE = MOT. STALL TORQ"I x ET. ETT. I x 0/A RATIO a

! 0 110% VOLTAGE 49 x 0.5 x 84 x 1.21 =_ 2439 't

H/W PUI.1, a 2 x STEM TORQUE a 2x 286 3g g,,

H/W RATIO x UNIT EFF. x H/W DIA.;

21.1" 0.3 *l.17
MAX. TORQ. SW. SETTING * MOT. 70RQ. x P/0 EFF. x APT. FACTOR x 0/A RATIO:

(GRID. VOLTAGE) 40 x 0.49 x 0.4 x 0.9 x 84 = 593 is

; 'i MAX. H/ WHEEL TORQUE = MAX. VALVE TORnUE
H/W RATIO x ETF.

2700"
l 21.1 x 0.3 427 'I

-

.

OPERATING TIME = (60.x LITT) + STDI SPEED = 39 SECONDS. gpppng <
SM8 0 OPERATOR WITH 40 FT.i MOTOR. MAX. IWRUST: 24000 #-

MAI. STEM TORQUE = 8ja0 'd *0/A RATIO RANCE a 26.4 - 150.8
.) '/W RATIO a _ ,' n ti ADD GEAR 21 HAX. STEM DIA.: 2 3/8-

. CURRENT SUPPLY dKo Ac V0LTS1PH 60 Cy MUST OPERATE AT 70 % VOLTAGE
|

0 REY. 1 2 3 4 5 64

COMPILED BY p%p.g
; APPROVED BY 4% a fr
| IND. REV.BY: 047# to Vy

||
1; #72-11-76, RIV. 1
j 4 7''n M M + r M : /43.1< goyost i> f'ta| oav ArvN +'toovso% uuoavent st
:

I! n
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MOTOR OPtFATOR CALCruTIONS.

RIT.: p2 3287.NC/41,' F.O. NO. OR PROJECT: LTLCO
-

.' ,

'

tTnnr t urntTraCUST0HER NAME: .

yEux po.: P2-3287-N ITEMS: 41 (Tag: 1G3340V033 VEuN DWG. No. :
.

TALTE DESC L" ,$gg,,,,,,LB S . RR GATE .

LINE PRISS: l 't75 PSI

QuF. DIA.I 5 3/16 ORIT. ARIA: 21.14 AP 1165 PSI t TEMP. 563 'T.
"

STEM DIA.: 1 3/4 STD1 ARIA: 2.404 TID:,,lliP X L LITI: 5.75

7388.$ TEM TERUST: 0.A. x 4F x $1AT TACT.: 21.14 x .1165 x 0.3 =

3306LINE PRESS. x 5.A. = 13,75 x 2.404 =
,.

Par. kang Triction Load = Zbc0
= 13194 #

,

Total Stes Thntat
STIMTORQUI= STEM'TIhtUSTxSTEMTACT. 13194 x 0.01733 229 '8=

17000/A CR UNIT RATIO a NOTOR DESICN R.P.H. = . |=

STEM 5FEID IN . / MIN . 11.8n6 72.

TsuAo LzAD 1/2.
. .

NOTOR CALC. TORQUE * .
.

STEM TOROUt e 229 O'"
FULL QUT E77. x APPL. TACT. 0/A RATIO 0.4 x 0.9x 72 |

HOTOR CALC. TORQUE 6 REDUCD TOLTACI = RiR 8.85 s 18.05 '#=

N.B. IT DC SUF?tT. DO NOT $0. ! V. -( y,gg,)s 0.49*

STALLD TORQUE = HDT. STALL TORQUE x*ST. ETT. 2 x O/A RATIO e
,

t 110: TOLTAGI 29.0 x -0. 5x 72 x 1.21 s 1263 '# L.

'

I2w 229 110 #2 x $ TIM TOROUT = .I/W PUL1, a
t/W RATIO x UNIT E77. x I/W DIA. 4.37 x 0.95x 1-

MAX. TORQ. SV. STITING s ICT. TORQ. x F/0 E77. x AFF. TACTOR x 0/A RATIO:

'4
'

0 x 0.9 x 72.0 s 318 '#(tRED. VOLTAGE) 25 xQz
MAX. E/WEEEL TORQUE = HAX. VALVE TC# NE--

I/W RATIO x ETT.
*1M i

'

s 319 ,,-

4.37 8 0.95
OFIRATING T2Mg n (60 m LITT) + STEM 5FIED = 29.5 SECONDS.(APPROX)..

nn OPERATOR WITE 75 TT.# HOTOR. HAX. TERUST: 14nnn #tHn -

.100MAE. STEM TORQUE = 94n 'i 0/A RATIO RANCE a 23 .

31 MAX. STEM DIA.: 1 3/4I/V RATIO a _4.37 il ADD GEAR -

CURRENT.SUFFLT * 460 AC #0LTS 3PH 60Cy HUST OPERATE AT 70 TVOLTACI

O RET. | 1 2 1 3 1 4 $ | 6

COMFILID BY ffs** 4 FI I ..

APPROVE BY: AMa, .e. /d *| | |

| | |IND. RIV.3Y: 0@ #1 . .

. - -

072-11-76, REv. 1
,

'
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WTUR OPERATOR CALCt't.ATIONS.

REF.: P2-3287-MC/42F.C. NO. OR PROJECT: LILCO - ..

*

(TnNr a urntTrnCUSTCHER llAM: .

' '

TELAN Wo.: P2-3287-N TTIMS: 42 fTAD* IC11*MOV0141 TELAN.DUC. NO.
.

t
YALTE DESC: 1 " g t38. na GATE" .

L
LINE PRESS: it7c FSI

|
OREF. DIA.: E 1/16 OREF. ARIA: 21.14 AF 118E FSI 9 TDtP. E61 'F.

! STEM DIA.: 1 1/A STEM ARIA: 2 Ana TED h F E L LIFT: E_7E
"

7:38STEM TERUST 0.A. s eF z SEAT FACT.: 21.14 3 '165 s 0.3 =

j LINE PRESS. 3 S.A. = 175 s 2.404 a 3; 36
. ,

Fasking Fristian Lead = Z500
= 13' 94 8Total' Sten Thmast

'

STEM TORQUE * STEM'TERUST z STEM FACT. 13104 s 0.01738 = 270 '#
,

i . 0/A OR UNTT RATIC e 1700'700 =. =, ..

l' .806 ZJ.61Z 72
|

./ -

1/Z
i|

*
. .,

NDTOR CALC. TORQUE * .
.

! STEM TOROUI e 229
* * '**

FULL QUT us. m AFFL. TACT. s 0/A RATIC 0.4 s0,9 x72
WTOR CALC. TORQUE f RD UCD TOLTAGE = R' AE o 8.85 e 11.06 '#
N.S. IF DC SUFFLT. Do NOT 30. 1 v. -(gy,gg,)3 0.81

* '* -
.

,

STALLED TORQUE * WT. STALL TORQUE s*ST. EFT. ! u 0/A RATIO e
,

1

f L102 TOLTAct 20 m (r.5 72 s 1.10 s 792 '.t
;

1 s STEM TOROUI e 2s 229 110, ,
i I/W FUL1. * I/W RATIO a UNIT us. x R/W DIA. 4.Ji 3 0,95 s ),

) MAE. 70R4. SW. SETTING a WT. 7024. s F/0 IFF. s AFF. FACTOR a 0/A RATIO:
4 . .

j (GRID. TOLTAGE) la u' M z nd a n.0 a 72 a 311 't

MAE. 3/NEEEL TORQUE * MAE. TALTE TotnUI'

$ s/w RATIO a ETT.
112C c

( ' * 30 '#
'

8 0.95.' 4.37.

OPERATING TIMg a (60 s LITT) + STEM SPEED = 20 E SECONDS. (APPR0X).

00 OPERATOR WITI 15 FT.# MOTOR. MAX. TERUSTI' 1 Anno #{ Ele -
'

4

t MAR. STEM TORQUE * 7tn '# 0/A RATIC RANGE 8 os . ina

} E/V RAT 10 a 4.37 11 ADD GEAR Il MAE. STEM DIA.: 1 ild.

{ CURRENT.SUFFLT 25 Voc FOLTS C yNUST OPERATE AT no IT0tTACE'

| O m. 1 2 | 3 4 5 6

j GUF7ILED BTI gfu,y
*

! AFFR0vw ST: /6 % i. ft-
IND. REY.ST: Ot hat W I.

-

!

.

f72-11-76, RZv. 1'

1 *

*

!
*
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