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August 1, 1991
JPN=91-039
U.8. Nuclear Regulatory Commission
ATTN: Document Control Desk
Maii Stop P1-137
Washington, D.C. 20555
SUBJECT: James A. FitzPatrick Nuclear Power Plant
Docket No. 50-333
Generic Letter 89-10, Supplement 3

Response to Request for Additional Information

Refarence: NRC letter, B. C. McCabe to R. E. Beedle, dated June 26, 1991, “Request for
Additional Information Re: Generic Letter 89-10, Supplement 3:
Consideration of the Results of NRC-Sponsored Tests of Motor-Operated
Vaives."

Dear Sir:

The NRC requested additional information concerning motor operated valves at the FitzPatrick
plant in the referenced letter. Attachment 1 provides the Authority's response. Attachments 2
through 4 provide supplemental information.

if you have any further questions, please contact Mr. J. A. Gray, Jr.

Executive Vice President
Nuclear Generation

cc: next page
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Otfice of the Resident Inspector

U. 8. Nuclear Regulatory Commission
Post Office Box 136

Lycoming, New York 13093

Administrator
U. 8. Nuciear Regulatory Commission
475 Allendale Road
King of Prussia, Pennsylvania 19400

Brian C. McCabe

Project Directorate |- 1

Division of Raactor Projects | /11

U. 8. Nuclear Regulatory Commission
Mail Stop 14 B2

Washington, D. C. 20555



ATTACHMENT 1 TO JPN-91-039

GENERIC LETTER 89-10, SUPPLEMENT 3
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docket No. 50-333
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'NYPA Response:

NRC Question 7:

NYPA Response:

NRC Question 8

NYPA Response:

Attachment 4 is the Plant Specific Safety Assessment prepared for
item 1 of Generic Letter 89-10, Supplement 3. It notes specific features
inciuding paralle! double disc gate valves and the 1 inch warming line
for the High Pressure Coolant Injection (HPCI) turbine steam supply.
The 1 inch bypass warming line permits the outboard HPCI steam
supply isolation valve (23MOV-186) to be normally closed. This avoids
the need for 23MOV- 16 1o close under HELB conditions and reduces
the flow and differential pressure that the inboard vaive (23MOV-15)
would experience. Due to the smaller size of the RWCU and RCIC
lines (6 inches and 13 inches, respectively), margin (above de sign
valve disc factor) is available at the maximum torque switch setting as
shown in Attachment 2. These features and design considerations
provide additional safety assurance beyond that of the “standard”
BWR design (the subject of the generic assessments performed by the
BWROG and the NRC staff). The NRC sponsored testing program,
which is the subject of Supplement 3, focused exclusively on flexible
wedge gate valves. As noted in Reference 1 and Attachment 4, none
of the Supplement 3 valves at the FitzPatrick plant are flexible wedge
gate valves. Therefore, the Authority considers that the Plant-Specific
Safety Assessment provides justification for operation until the need for
further modifications can be determined.

What practice is employed in the use of torque switch bypass and
thermal overload protection.

For the open torque switch, the Authority uses the bypass for
approximately the first 33% travel. The close torque switch is not
bypassed for any significant amount of valve travel. The thermal
overloads are set for 300% of the full rated current (run current) of the
actuator motor, This effectively prevents thermal overload trips rrom
stopping motor operation.

How have you addressed the rate of loading phenomenon in MOV
sizing and torque switch settings.

The rate of loading phenomenon is still an area of research. Currently,
there is no clear understanding of when this phenomenon exists or
how to geturmine its magnitude. However, the FitzPatrick plant uses a
diagnostic system (VOTES) that can detect this phenomenon during
flow/differential pressure tests. The Authority will consider the rate of
loading phenomenon if it is detected during these tests. When it
becomes available, the Authority also plans to use guidance provided
by appropriate industry organizations (Electrical Power Research
Institute, Motor-Operated Valve Users Group, Limitorque, etc.).
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REFERENCES

NYPA letter JPN-91-013, R. E. Beedle 1o NRC Document Control Desk, "Generic Letter
89-10, Suppiement 3, Item 2, HPCI, RCIC and RWCU MOVs," dated April 17, 1991,
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ATTACHMENT 2 TO JPN-91-039

GENERIC LETTER 89-10, SUPPLEMENT 3
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

ACTUATOR SIZING ANALYSIS

New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docket No. 50-333
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c1 c2 cy e
1200V - 18 10V - 1% 1200w - 1% 12%0y - 1%
Valve Wumber Des ign Conditionw NELD w/ PO ETY HELD w/ Run E0f  WELD w/ Stell €
Karnifacturer Anchor /Darl ing Anchor /Der | ing Anchor /Darl ing Anchor /Dar | ing
Mfg. ID Mo, EAST0-14 EASTD-14 EAS7D-14 EAS 7014
Valve Size, o 6" o o
Press. et Type 900 D0 Gate 900 DO Gate 900 DO Gate 900 00 Gate
Ref Mfg. Dwg. ®o. WBA22TT 8822747 NBR22747 WaAL2747
File Mo, &.37-200 6.37 280 6.37-280 6.37- 20
Limitorgue Order Ko, 12717306 127173-06 127173-06 12117308
SRATREFPRNNANAETERAT “Rarmusan III..I..I..I...-.I - SERre s LA
Sest Rean Dis. §.300 5.300 5.300 5.5
Seat Aree < 22.062 « 22.082 « 22.0862 « 22.08
Lifhe Design Press. 1,750 1,045 1,045 1,6,
Design DIff. Press. 1,020 1,045 1,048 1,%
Disc & Load < 22,503 « 23,088 « 23,058 « 23,08
valve Disc Factor 6.20 .20 .20 0.2
Disc & Thrust < 4,50 « L6011 « 4,811 « 4.6
Stems Din (in valve) 1.500 1.500 1.500 1.%
Stam Ares (in vaive) < 1.767 « 1.767 « 1.767 1.7
Stem End Load < 3,09 « 1,87 « 1,847 « 1,8
Stuff Box Loxd 1,200 1,200 1,200 1,2
Tots! Stem Losd « 8.79% « 7,658 « 7,658 « 7,88
=8 mzesa S homne
Stem Dia. (thresd) 1.2500 1.2%00 1.2%00 1.250
Stem Piteh 0.250 0.250 0.250 0.2%
Stem Lead 0.500 0.5 0.500 0.50
Stem Friction Coeff. ! 0.1% C.18 0.1% 0.v
Stem Factor « 0,042 « 0.0942 « 0.0%2 « 0.0
Stem Torgue B 126.91 « 08.78 « 108.78 « 10e.7
Stem Total Travel (i) 6.00 .00 .00 6.0
Design Stroke Time (sec) 18.0 18.0 18.0 8.
Homiral Speed (in/min) < 20.00 « 20,00 « 20.00 « 20.0
Drive Sieeve RPW < .00 « &0.00 « .00 « L3R
Botor RPM 1,700 1,700 1,700 1w
AC or DC aC AC AC AC
Oversll Gear Ratio
Caleulated « L2.50 « 42.50 « 42.%¢ « 42.%
Actuel 38.&0 38.60 38.60 B
Actusl Drive Sleeve RPM < 4404 < .04« .0 <« 0
Actusl Stem Speed (in/min) « 22.02 « 42.08 « 22.02 « 2.0
Actual Stroke Time (sec) « 16.3% <« 16.3%3 « 14.35 « %w.y
unit Pull-Out Eff, 0.0 C.&0 Q.40 0.4
Run Efficiency 0.5 2.5% 0.5 0.5
Stall Efficiency 0.60 0.60 0.80 0.&
Application facter 0.9 0.9 0.%0 0.%
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MOV THRUST SIZING ANALYSIS FOR 1240V-18 - CALC. NO. JAF-91-034
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EASTO- 18 EASTO- 18 EAS 7018 EAST0-15
o ' o o
900 00 Gate 900 OO Gate 900 OO Gate P00 00 Gate
was22768 whaz27/.8 VBB22748 vBa22 7.
6.37-26) 6.37-243 6.37-26% 6.37-263
12707 12173-07 12nn-o7 12717507
EiRERARARASANERER DY SERsEUBEERRLEREY
S0 5.300 5.300 §.3
“ 22,082 « 22.062 22.062 « 22.06:
1,750 1,04% 1,045 1,048
1,020 1,045 1,045 1,048
« 22,503 « 23,0%% 23,085 « 3,05
0.20 0.20 0.20 9.%&
« .50 « L 611 4,611 « 4,60
1.500 1.500 1.500 1.50(
< 1.767 « 1.767 1.7687 « 1.76
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< 126,91 « 108,78 108.78 « 108.72
6.00 6.09 6.0 6.0
i8.0 18.0 18.0 18.c
« 20.00 « 20.00 20,00 « 20.00
¢ 40.00 « «0.00 .00 « 40.0¢
1,900 1,900 1,900 1,900
oC oc ec oC
< 47.50 =« 47.50 47.50 « 7.5
.20 36.20 36.20 3.0
< $2.49 « 52.49 52.49 « $2.49
< 26.24 <« 26.24 6,26 < 26.24
< 13.72 <« 13.n 3.1 =« 1nn
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CALC

8. JAF-91-084

c8 (17 €10 e
Ty 120V 18 12N 18 12%0% - 18
Valve Numtwr Design Contti.cov  WELD w/ PO E#¢ WELR w/ Run BT NELE W/ Stall ke
Adj. Rotor Torgue Fector « 13.08 « 13,08 « 13,08 « 15.03
Hetr Cole Torguw @ 100X v « V.50 « 2.3 « 8.3 « 8.1
Ninfmm voltege % B4 L B [
Voltege Factor 0.8 0.8 0.8 0.84
Rer Colc Torgue @ Min v 1.4 « P« o.M « v.%
Rated Motor Torgue 1% 1" b ) 1%
Salocted Mir, Unit & Type S8 0018 8 00 1% 8 00-1% 8 0018
Actumtor Max. Thrumt 14,000 14,000 14,000 14,000
Available Thrust 7,593 « 6,458 « b, 458 <« 6,458
Ruriing Losd ‘ L8« JOA? « 5,047 « 5,047
Ruwiing X of Total Load « W e « e « bLN |
Notor Run Torque < 3.37 « 2.3 « 1.3 « LW
Motar Run Torgue X Reted < 22 « 16 « 16 « 1%
Catculated Stall lorgue . 8.2 « 582 « 388.2 « 8.2
Max Act Stall Torgue 500 500 500 500
Stem Thrust et Stall « 27,351 « 27,331 « 750 « 7.3
Nar Act Stall Thrust « 35,000 « 35,000 « 15,000 35,000
A9 RENIRNTRSVEAREZNENEY & AL L L LA T -
Cont. Duty Torque Limit 250 %0 %0 30
Torgum for Act Ma. Thrust « 199« 1™ o« 199 « 19
Liem Torgue « 12 « 109 « 1% « 1w
Max Pull-Out Torgue @ '00% v "« 1" v 264 v b4l )
LB LB
FIRAA*RAT*RAT/RAD 7 RLA*RAD*RAL/RLD
Bax Pull-Out Torgue @ ®inyv « 16 « 104 « 208 « Wy
Selectedd Spring Pack 0049 004 9 Qo4 G0aY
New Spring Pack Nusber 2301-112 03Gr-112 0301112 0301-112
Nequired 78S 1.50 1.00 1.00 1.00
Torgue et 188 130 115 15 15
Thrust at 738 « .18 « 8,09 « 8,0% « 8,0%
Moz imm T3S 2.5 5.00 5.0 5.00
Torgue ot Max Ti$ 146 185 s 188
Thrust et Mex 185 « 11,666 « 15,023 « 15,023 « 13,0
Limiting “sctor for Max 15§ Rotor (Pull-Out) Spring Pack tpring Peck Spring Pack
Effective Yalve Disc Factor
ot Maxiwm 155 . 0.3% « 0.43 « 0.43 « 0.43
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MOV THRUST SIZIMG ANALYSIS FOR 1300V 1S «© CALC. NO. JAF-91-03%
- AKALY RIS OF MELD REQUIREMENTS FOR MRC 0L B9 10 uer . 8

L e Tl R I
| c? (o | 4 (]
| 10V 13 1oV 18 130V 13 13OV 18
l Veive Mumber Dewigs Conditions  WELB w/ PO et NELE W/ Run E6F  NELD W/ Stall §
e B i = U1 B 1 3 € 0 1 10 Ty e A ety epspe s ABVANSESEEE SASEIRIBCEIIRRP RN AP PR IR
LA Ravifacturer Lnchor /Garl ing Anchor /Dariing Anchor /Darl ing Anchor /Dar il ing
w2 uig. 1D No. EASTD-4 LAST70-4 EASTO- EASTO 6
L) Valve Size, b 1 i i L0
L] Prass. and Type 900 DD Gate W00 DO Gete 900 DO Gate 900 DO Cate
®S Ret Wig. Dwg. No. whB22740 WBBZ2 760 WB822740 WBB22740
T File Wo. 637298 6.37-29% 68729 6.37-2%%
k7 Limitorgue Order e, 127173-0) 12717303 12717308 12717308
l‘ FARSUL INABANARAYRATELGARNERE0E RPENASALAANARERRAY ARLNVREBLESNRAERES BENNLEANTEARNERANEE NANEENARIRIRBTASN
(1] Sest Neen Dia. 2.80 2.80 2.80 2.
WL (RO*R9) /6 RYD Seat Ares £ 6.6 « 6.8 « 6.9 « 6.
Ri1 Line Design Press, 1,420 1,048 1,048 1,0
K12 Design Diff. Press, 1,250 1,068 1,045 1,0
R0*r2 "1} Disc & Losd « 7,697 « 6,438 « 6408 « 8.4
R4 Valve Disc Fector 0.20 0.20 0.20 0.
RI3*R RS Disc &P Thrume % 1.5 « 1,287 « 1,287 « 1,2
(A1) Stem Dis (In valve) 0.7%0 0.7%0 0.7%) o.r
@I R6/6 1YY Stem Area (in valve) * U.k42 « 0. 642 « 0642 =« 0.4
RI1t*R17 Rig Stem €nd Load « 627 « 2 < ¢ &
e Stutf Box Load 800 800 800 [
RIS 18RO 20 Total Stem Load « 2,97 « 2.5« 2549 « 2,5
| ¥ 3l AAMUABERTAANNAT FEILANEAEHENABANES ABRENDE ARUATAN S REBROES
% K22 Stem Die. (thresd) 0.6250 0.6250 0.6250 0.8
R23 Stam Pitech 0.200 0.200 0.200 0.2
B4 Stem Leao 0.200 0.20 0.200 0.2
R2Y Stem Friction Coeff. N 0.1% 0.1% 0.1% e.
(R2S*(R22-R23/2 N2 Stew factor < 0.0062 « 0.0062 « 0.0062 <« 0.00
10, . PBIS*RIG/D
PI)/(24%(0. 9681
SRISMA/ (WP
(RI2-RZZ/21H))
K20%R26 R27 Stem Torgue < 18.27 « 15.60 « 15.69 « 15.
28 Stem Total Travel (in) 3.00 3.0 3.03 3
k29 Dasign Stroke Time (sec) 10.0 1.0 6.0 0
RIB 60/ 029 30 Nominal Spesd (in/min) « 18.00 « 18.00 « 18.00 « 1.
RI0/R24 "3 Drive Sleeve RPN 0 90.00 « 90.00 « .00 « 9.
r32 wotor RPN 3,40 3,400 3,400 3,4
(54 AC or DC AC LIS Al AL
(35 Overall Geer Ratio
B32/031 238 Caloulated « yI.m « £ % 7.7 « 37,
36 Actusl 36.50 36.50 36.50 3.
R32/n36 a7 Actual Drive Sleeve RPM « 93.1% « 93.15 « 93.1% « .
RIT*R24 R38  Actusl Stew Speed (in/min) < 13.63 « 18.63 « 18.63 « 18.
R28*60/R38 L 1 Actus! Stroke Time (amc) < P.66 « 9.66 « §.66 « 9.
R40 Unit Pull-Out Eff, 0.4C .40 0.40 0.
R4S R Efficiency 0.50 0.50 0.5%0 0.
K42 Stall Efficiancy 0.55 0.5% 0.5% 0.
o B3 Agplication Fector 0.90 0.90 0.90 0.
N
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CALC. w0
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ANALYSIS OF WELE REQUIMEMENTS FOR NRC OL 8910 sPp,
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Ad]. Motor Torgm Fector
Mtr Calc Torgue & 1003 v
Minismm voltege %
Yoltege Factor

®tr Colc Torgue @ Min v
ket Notor Torgue
Selected Mtr, Unit & Type
hetuator Man, Thrust
Availsbla "heust
Ruwing Loen

Rawing X of Tors! Lowt
Noto: Run Torgue

Kotor Run Torgee % Rated
Celculated Stall Torgue

Max Act Stell Torgue
Stem Thrust at Stail
Mox Act Stall Thrust
e
Cont, Duty Torgue | imit
Torge for Act Max Thrust
Stem | orgue

Max Py L-0ut Torgue & 100% v

SEauazsavasy

Max Pull-Out Torgue @ Kin v
Selactad Spring Pack
Hew Spring Peck Wumter
Twquired TSS
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Max imw 788

Torase &t Mex 7158

Thruet st Max 78§
Liwiting Factor for Mex 153
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AT Maximm 758
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WO THRUST SIZING ANALYSIS FOR 13M0V- 16 -

CALC. NO. JAF-91-0%

ANALYSIS OF WELE REQUIREMENTS FOR URC GL 8910 ee, 3

8 o €10 e
130N - 18 TR0V 18 1500V- 18 13OV~ 16
Velve wumbe: Deaign Conditione  NELD w/ PO EFf  WELE w/ Run EFf  WELD W/ stell €
Masrw ot ac turer Anchor /fDarling Archor /Derling  Anchor /Dar! ing Anchor /Dar | ing
Kfg. D No. EASTD-7 EASPQ-7 EASTY-7 EASTD- 7
Valve Bize, L 3= b i L]
Press. and Type 900 00 Gate P00 D0 Gate P00 DD Gete 900 D0 Cute
Ref Kfg. Dwg. w0, waB22741 WB822741 woB2: T4 WR27 741
File No. 6.37-260 6.37-260 &.57-260 6.37-260
Limitorque Order No. 1217304 i 2a ke B1 1RNTE-04 12717304
EREFAFTRAAE BEES seew AVE S SR Y
Seat Meen Dia. 2.80 2.80 2.8 it
Sest Area 6.6 « 6.8 « 6,16 « 6.
Line Design Press. 1,420 1,048 1,045 1,04
Design Diff. Press 1,350 1,048 1,065 1,04
Disc & Loed 7,807 <« 6,435 « 0 AN « 6,4
Valve Disc Factor 6.20 0.20 0.20 0.1
Disc &P Thrust 1,58 « 1,287 1,287 « 12
Stem Dia (in valve) 0.750 0.7%0 0.75¢ 0.7
Stem Area (in valve) 0.442 <« 0,642 0.442 « 0.44
Stem Ert Load 627 « 62 w2 « @
Stuff Boa Losd 800 B80C 800 &®
Total Stem Load 2,%7 « 2,549 2,549 « 2,5
EEFTANNAEEEN wnEsuaw wsanaae LT TP p—
Stem Dis. (thread) 0.6250 0.6250 0.6250 0.625
Stem Pitch 0.250 0.25¢ 0.250 0.2%
Stem Lead 0.250 0.2%0 0.2% 0.5
Stem Friction Coet?. 0.1% J.18 0.1% 0.t
Stem Factor 0.0G87 « 0.0087 00087 « 0.006
Stes Torcue 1990 « 17,10 1790 « 17.1
Stem Total Travel (in) 1.00 3.00 3.0 3.0
Design Stroke Time (aex) 16.0 14.0 14.0 "%,
Hominel Speed (ir/min) 12.86 « 12.86 12.886 « 12.8
Crive Sleeve RPM S1.43 <« 51.43 $1.43 <« S1.¢
Hotor RPM 1,900 1,900 1,900 1,%
AC ar DC oc o oc oC
Overall Gear Ratio
Caleuleted . < 36.9% W « 3.9
Actual 33.50 13.50 33.50 8.%
Actusl Drive Sleeve RPM S6. 7R 56.72 56.T2 « 6.7
Actual Stem Speed (in/min) 14.18 14.18 1618 ¢« Wy
Actusl Stroke Time (sec) 12,68 12.69 12.68 < 12.¢
Wit Pull-Out Eff. 0.40 0.40 0.40 0.4
Run Efficiency 0.50 0.50 0.5%0 0.5
sStall Etficioncy 0.5% 0.9% 0.55 0.5
Application Factor 0.90 0.90 0.90 LR
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WOV THRUST SIZ2IMG AWALTSIS FOR 23MOV-1S - CALC. WO. JAF-99.037

oA ANALYSIS OF WELD REQUIREMENTS FOR WRC GL B9 Y0 supe, 3
s B
e
T T A R R »
: 2"3 15 le:!: Vi =
18 23m0v - 13 2oy 1§
: e s o b e chodrobs ook o s
L} Hanwufacturer Anchor /Darl ing Anchor /Darling Anchor /Dar | ing Anchor /Der | "‘
w Nig. 1D Ne. E6943-4 E69LY -4 FO%S 4 (TS
®3 Valve Size, 10% 10% 10% 10%
L Press. e Type 900 DO Gate 900 DO Gate 900 DO Gate 900 0F Gate
s Ref nfg. Dwg. Wo. uBa2 2487 WB622457 WS 2245T WBA22457
LT File Mo, 6. 37-24% 6.37-24% 6.37-24% 697248
L1 Limitorgue Order No. 316938 S16938 3169384 JT6938A
u. Rl DL DL Ll L AEREBANAMBERASN FRASPARETEARUROANNY
L) Saet Mawn Dis, §.2000 8.2000 8. 2000 &, 2000
WP RPRe /6 D Seat Ares s 52.8102 « S2.8102 « $2.89062 « §2.0402
L3R Line Design Press. 1,250 1,068 1,048 1,048
R1Z  Dewign Ditf, Press. 1,25 1,048 1,048 1,04¢
Ri0*K12 R} Disc &P Load « 66,018 « 5,187 < 95,187 « 5,187
(31 Valve Disc Factor 0.20 0.2¢ 2.20 0.20
RII*RY4 k1S Dinc ¥ Thrust « 13,208 « 11,087 « 11,087 « 1,087
s Stem Din Cin valve) 2.0000 2.0000 2.0000 2.6000
WITRIE"RI6/6 1T Stem Area (in vaive) « 3.6 « 3.6 « 3.9416 « 3%
R11*R17 R18  Stew End Load < 1,927 « 38 « 5,283 « 5,
L ALY Stuff Box Load 2,000 2,00 2,000 2,000
RiSen18e010 R20 Total Stem Load « 19,130 « 16,320 « 16,320 « 16,320
.31 - Ramu TIFITTUAN VUIFNBLANNAANBENNE NBASUBTEEDN “ane RN
R22 Stem Dia. (thread) 2,0000 2.0000 2. 0000 2.0000
L ¥4 Stem Piteh : 0.200 0.200 0.200 0.200
k24 Stem Lead 0.400 0.400 0.400 0.400
" Stem “riction Coetf. e.15 0.1% 0.1% 0.1%
(R25*(R22-R23/2 R2® Stem Factor < 0 ore « 00178 « 0.017 « 6.0
1+0 968 15°R24 /8
P1)/(24%C0. 581
SRITOR28 /(IR
(R22-023/2))))
R20*R2¢ w7 Stam Torgue « 339.65 « 289.77 « 9.77 <« mwe.n
R28  Stem Total lravel (in} 9.9 .90 9.9 9.9
229  Design Stroke Time (sec) 13.% 13.5 13.5 188
R2E*60/R29 ®30 Spead (in/min) &b, 00 64.00 o4 .00 .00
R30/R24 LN Drive Sleeve RPW % 110,00 « 110.00 « 110.00 <« 110.00
L ¥ Mator AP 3,400 3,400 3,400 3,400
(33} AC ar DC AC AC AC AC
R34 Overall Gear Ratio
R32/831 (3} Celouiated < 30.91 « 30.91 « 30.91 « LR
(A% Actust 30.46 30.46 30.46 30.48
RI2/R34 %37 Actual Drive Siesve EPM < 111,82 « 11,62 « 1M.62 « 11,8
RI7R24 232 Actus| Stem Speed (in/min) M 405 <« .85 h .85« [T )
R26"60/038 w39 Actusl Stroke Time (sec) < 13.30 « 13.30 « 13.30 « 15.%
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MOV THRUST SIZING ANALYSIS FOR 23MOV-1% .

CALL. w0,

JAF 91087

ANALYSIE OF MELE REQUIKENENTS FOR WRC GL 8910 suep. 3

<} e
2318 280V - 1%
Velve Number Design Conditions HELR w/ PO E1F
Unit Pull-Dut EfF. 0.45 0.4%
Run Efficiency 0.60 0.60
Stall Efficiency 0.60 0.60
Application Factor (U 0.%0
A Motor Yorque factor « 120 « 12.%
Mtr Celc Torgue & 100X v « 27.5% « 23.49
Hirism Voltege 1 % 90
Vol tage Factor 1.0 1,00
Ntr Cale Torgum G MWin v « 7,83 « 23.49
keted Motor Torgue 0 0
Selected Mir, Unit & Type 8 140 S8 140
Actustor Max. Thrugt 45,000 45, 000
tus HABKSE NIGUNAFNENRENRIERDY URATBNROBYABENNEEY
Avaiiable Thrust % 17,130 « 14,320
Runing Losd * $.927 « 5,283
Ruring % of Totel Loso ¢ 1.0 « L F Y
Rotor Run Torgue « 5.7 « 5.13
Notor Run lorgue X Rated « W =« 13
Lalevioted Srall Torgue « 804 ) 804 Y
Max Act Stall Torgue 1,700 1,700
Stem Thrust at Stall < 5,291 « 5.
Max Act Stall Thrust « 112,500 « 112,500
P FAASARORERANS
Cont. Duty Torgue Limit 050 8350
Toraue for Act Max Thrust « ™ « ™
Stee Torgue % Mo « 0
Max Pull-Dut Toroue @ 1000 v < 3« “93
Max Pull-Out Torgue @ Min v« W93 « 9
Spring Peck 0068 0068
New Soring Pack Numbw: 0701-212 err-212
Pequired T8S 1.5 1.50
Torguw at 158 350 350
Thrust st 188 < 19,713 « 19,713
Naximm TSS 1.1 .5
Torgue et Max 75§ (3] 38
Thrust at Max 75§ 4 26,669 <« 24,669

Limiting factor for Max 18§
Effective valve Disc Factor
ot Maximm 58
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Total Stem Load ¥ .
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"Ren - Ean *N2 - _ s e
Stem Din threse 0.42%0
Stem Fitch 25
Stem Lead 0.12%
$tem friction Coeff 0. 2(
Stem Factor « 006
Stem Torgee &y
Stem Total Trav ' g
Design Stroke Time (s r.S
Speed (in/ain) 6.5
Drive Sleeve RPN < 52.00
Motor 0PM . POL
AC or Df
Overa Gear Ratig
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MOV THRUST SiZING ANALYSIS FOR 230V 80 - CALC, NO. JAF-91-038
ANALYSIS OF HELD REQUIREMENTS FOR NRC GL 8910 e 3

Velve Numbe:

unit Pull-Out Ef1.

Run Efficiency

Stell Efficiency
Applicetion factor

Ad). Woter lorgue fector
Ntr Calc Torgue @ 100% v
Hinims voltege %
Vo!tage Factor
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Selected Mtr, Unit & Type
ACTURtOr Max. Thrust
Availabie Thrust
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Max Pull -0yt Torgque @ Min v
Spring Peck
New Speing Pack Number
Reguired T4%
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'.'.U. s, NaX 7SS
The st ot Max 75§
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Reviewsr/Dat

a2

250V 60
Design Conditiom
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0.50
0.58
0w
< 13.%
® 0.87
e
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IRINRNBERRENENR A
< 7é1
« 1.5%
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« 0.1
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. 6,696
. 20,000
l'.'..-........".
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1,00
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0.% 0.9 0.
« 1.0 « 3.9« 13.
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B 8 i
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2 2
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Attachment 3 to JPN-91-039
Anchor/Darling valve Co.
Gate Valve Biowdown Test Program Summary

This test program Is set up to evaluate the high flow valve closure effects on A/DV Double Disc
Gate valves and A/DV Flex Wedge Gate valves.

Tes! Valves

1. 6" 900# A/DV Double Disc Gate Valve

2. 6" 900# A/NV Fiax Wedge Gate Valve

Both valves a * a5.ipped with an SMB-1-40 Limitorque motor operator.

Test Description

Each test valve will be subjected 1o the following two sets of tests:

1. Three valve blowdown (closing) cycles using water at ambient temper ature,

2. Three valve biowdown (closing) cycles using water at 580 degrees Fahrenheit.

The blowdown tests shall subject the gate valves to a 1400 psi differential pressure during valve
closure from 50% closvd to 100% closed. Seat leakage tests shall be performed at the stant of

each test set and after each valve test cycle. The lest valves shall be disassembled and inspecied
after each valve test cycle

Schedule
“he current schedule is as follows:
Task Planned Completion
6" 900# FW 6" 900# DD

Tes! valve preparation 10/26/91 9/27/9
Tert procedure preparation 8/16/91 8/16/91
Start testing at Wyle 1/6/92 10/28/91
Completes ambient temp.

testing 1/24/92 11/15/91
Complete hot cycle tests 2/21/92 12/13/91
Finalize test report 4/24/92 2/21/92

This schedule is tentative and subject (o change as the test "vogram progresses.
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JAMES A. FITZPATRICK
NUCLEAR POWER PLANT

PLANT - SPECIFIC
SAFETY ASSESSMENT

FOR THE

ISOLATION FUNCTION OF MOVs
FOR HPCI AND RCIC STEAM SUPPLY LINE
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Based on the Generic Safety Assessment prepared by:
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1.0 Antieduction

On June 7, 1990 the NRC by letter to the BWR Owners’ Group (BWROG ) regquest ud
data concerning certain safety-related Bwn Motor Operated Valve (Mov)
Capabilities. Data was requested for the Primary contalnment isolation valves
ih the High Pressure Coolant Irjection (NPCI) and Reactor Core Isolation
Cooling (RCIC) steam Supply lines, and the Reactor Water Clean=-Up (mweu)
suction lines. This FoQuest was the result of BWROG and Nue May 23, 19%0
meeting which concerned the Sppiicabllity of the ldaho National ln.tnoorlno
Laboratory (INEL) test data Obtained to resolve Generic Issue 87. The Nne
interpretation of thies data is in NRC Informat ion Notice 99-40 "Results of

NRC-Sponsored Testing of Motor-Operated Valves* dated June 8, 1990,

The NRC interpretation of the test results sppeared to indicate that a 0.2 or
0.3 dime factor, normally used to caleulate valve Seating forces, is not
conservative. The calculated valve seating force (e used to Size the valve
actuator and motor, and to establish the torque switch setpoint, Theretore,
the actuator size or torque uuttch.ootttnq may be marginal or may not fully
close the valve against postulated maximum design basies event flow and
differsntial pressure (dp). Thia document demonst ‘stee that a slignificant
safety concern does not exist, even if the HPCI, RCIC and RWCU isolation MOVs
Are not optimally sised,

2.0 Summaiy

In summary this document explaines that,

i, The need for these Lsclation valves to perform their intended design
function of i(solating a line break Againet & maximum differential
pressure condition resulting from a postulated double-ended guillotine
Pipe break (s unlikely because of leak before bresk charscteristics and
the avallability of leak detection (netrumentation.
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. The consequences of postulated leaks in these lines have been evaluated

from & rediological, Environmental Qualification, and equipment flooding

point of view and are bounded by other analysed plant events.

3. The INEL tests represent extreme and WOret cese conditions. Wher ureaks

Are postulated given expected system response and sccident R arion,

successful Lesolation of the bresk is more likely.

This assessment concludes that existing FitzPatrick MOVe for the HPCI and RClC
steam supply line and RWCU suction line isolation have a high probability of
full isclation under realiscic conditions. In addition, HPCI and RCIC steam
supply lines and the RWCU suction line MOVe have demonstrated proper operation
under conditions mimicing the likely demand event, a pipe leak. System
isolation will occur before the postulated design basias event high flow dp
condition. Based on this the presently installed and maintained sgu lpment

does not represent an undue risk to the health and safety of the publie.

3.0 Safety Assesament - HPCI/RCIC/RWCU Pipe Leaks
3.1 keakege Considesations

It ie industry sxperience that high energy piping experiences leaks long
before a pipe break condition develops. Industry has referred to this
48 Leak-Bafore-Break (LBB). The FitsPatrick plant has multiple channel,
and redundant leak detection monitoring of the high energy system lines
external to the primary containment. This monitoring (e sensitive to
small leaks (“7 gpm) and causes both an alarm in the control room and
sutomatic isolation signals to the leaking system's isolation MOVs.
Isolation signale would initiate MOV closure long before the leakage
could cause any significant fl~-w change, fluid loss or radiation

release, and before & significant long term environmental challenge to
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3.

the NOVE. The MOVe have been environmentally qualified to the more
Sxtreme double-ended guilloting break environmental conditions. The
HOVE are Periodically inspected and tested to demonstrate Operability
during plant operation. 1In Addition, these valves have Occasionally
been inadvertently closed during system operations. This has
damonstrated unscheduled demand Operability against the slgnificant dp

resulting from normal system flow rates.

keak-Defore Bisak Justification

Although the design basis for the FitePatrick plant ae discuseed in the
PSAR, includes the evaluation of & loss of coolant accident resulting
from a postulated pipe break, considerable effort goes inte dewigning
piping and vessel notele safe-end Systems to assure that such & bre k
will not occur. Piping systems are analysed using appropriate codes and
standards to limit applied stresses and materiale are selected to
provide adequate ductility and toughness. Plping design alese provides
implicit margine concerning fatigue fallure. Extreme snvironmental
effects are not consldered oiqnlf&c;nt. Piping materiale (carbon wlesl)
and steady state temperatures preclude snvironmentally-assisted
cracking. Thue, while cracking may be postulated, the probability i
low., Purthermore, leak detection systess are designed to assure that,
even if & pipe cr safe-end (nozele-pipe transition plece) should
exparience cracking, the crack would grow to 4 through-wall leak and the
leak would be detected long before it reaches critical crack sizse which
could cause a pipe rupture. This concept ie called the 'Leak-Before-
Break' concept or approach. This critical crack basis already existe in
Section 4.10.) of the PitePatrick PSAR as part of the plant design basis

discussion for the keactor Coclant Systes.

In general terms, the LBB concept (s based on the fact that reactor

Piping and vessel safe-ends are fabricated from tough ductile materials
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which can tolerate large through-wall Cracks without Complete fracture
under service loadinge. py monitoring the leak rate from the through-
wall cracks and SeLLing & cunservative leakage limit of 7 g, cracks (n

Piping can be detected wall before the Bargin to rupture (e challenged.

In NURBG 1061, Volume 3(1), the NRC Piping Review Committes outlined the
limitations and general technical guidance on LBp analyses to Justifty
mechanistically that breaks in high energy fluid fystem piping need not
be postulated. 1In a recent modification Lo Genersl Design Criterion
4(2), the NRC has formalized the use of the LBS approsch to Justify the
¢limination of pipe whip restraints and it lmpingement barriers e
design requirements for a hypothet Lcal double-ended guillotine break in
high energy reactor PAPIng systems. Thus ihare (e WRC recognition that
the LEB concept provides realistic margin over and Above the ASKE Code
Piping design structural margine,

A key parameter in the LBB evaluation (s the critical crack length at
which pipe ruptuse ie predicted. The focus in the LBR evaluation is on
the through-wall cxrcu-foron;tcl Cracks because such cracke could leaa
te & double-ended gulllotine break.

The LBB approach is not being applied in this Ssvenement to eliminate
Pipe whip restraints or jet impingement barriers or reduce inspections.
Therefore, explicit LB® WmArgine are not calculated nor are they
Aecessary. Instead, the LB concept is used (n this sssessment to
demonstrate that the leakage from through-wall crack with a length up
to but less than the critical crack length, would be large enough to be
readily detected such that iLsolation Actions can be taken well before
the critical crack length is achieved and long before maximus design
basis event flows and pressures are established which could challenge

the isolation motor-operated valves.
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Criticel crack length and lesk rate calculations for FitePatrick piping
Jeometries is documented in Section 4.10.3.2 of the FltaPatrick FSAR,
Reference [3) (e an exasmple of wuch caleculations. The caleoulations
presented here use methods (4,5,6] more recent than that ueed in the

FitzPatrick PSAR calculations.

Table 1 liete the values of parameters used in the critical crack length
and leak rate calculations which are typical for the FitsPatrick
Applications of interest. The results of the caleulations for
rFepresentative pipe sizes are summarized in Table 2. A limit load
APProach with a conservative value of stress equal to 2.4 Sy (where 5,
is the value of material design stress intensity given in the ASME
Code), was used (n caleulating the critical crack lengthe. When based
on test data, the stress for four inch diametsr pipes wvas sssumed to be
“:7 Sq. The leak rate calculation methods used for both the water and

the steam lines are outlined in Reference (5],

An inspection of Table 2 shows that the calculated leak rate at critical
crack length (s a strong ) action of pipe diameter. Nevertheless, esven
for a 4~inch diameter water line, the predicted leak rate is 2% gpm at
the critical crack length., A 25 gpm leak rate is larger than the leak
detection rate sensitivity identified in the following section of this
evaluation on leak detection with the exception of the RWCU cold water
lines. These calculations conservatively ignore leak rate increases due
to steam cutting, that can occur for & given crack length., Once leakage
starts due to steam cutting it increases with time and the Table 2 leak
rates can occur before reaching critical crack length. Pull design
basis MOV dp corresponding to a double ended guillotine break will not
occur at these limits due to the downstream flow restriction (crack).

Complets MOV closure will occur under these conditions. The RWCU cold
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lines have a much lower potential for Cracking because of thelr constant
cold condition,

Of significance is that the LBB margin (ncreases with increasing plpe
Size. Thue, larger pipes where fallure could be more significant have
inherant LAB advantages. While the LB margin is sonevhat lower for

smaller pipes, there (s stil) & large BWR experience detabase support ing
the integrity of such piping.

Inspection programs (e.9., In Service Inspections (181) Per ASME Sect lon
X1), Generic Letter A9-08 [#) related Commitments and other periodic
inspections on system Piping outeide the isclation valves provide
additional assurance of continuing piping integrity and low probablility
of pipe leak and bresk conditions. As indicated in the NRC's Staff
SafelLy Assessment (Enclosure 1| of Generic Letter 89-10 Supplement 3),
the HPCI and RCIC ferritic etesl steam supply lines have low '
erosion/corrosion susceptibility. Thie is due to only intersittaent
operation during HPCI/RCIC pump testing. Unlike most BWR's no
austenitic stainiess steel x; utilized for the PitsPatrick RWCU system
Piping. Therefors the concerns of Generic Letter 88-01 with respect to
intergranular stress corrosion cracking (IGSCC) do not apply. The RWCU
system has been modeled using the EPRI CHEC analysis program for
erosion/corrosion potential. This system model sccounts for the
possible effects of Hydrogen Water Chemietry (HWC) on the corrosion
layer within the carbon steel RWCU piping. The generally low flow
velocities which exist i(n the RWCU system cause few areas of significant
erosion/corrosion potential. These areas were inspected during the
FitzPatrick 1990 refueling outage with no erosion/corrosion degradation
noted. Additional L(nspections are planned for the 1991 refueling

outage.
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Based on the results of this and the following evelustion, it is
concluded that the Subject piping systems (HPCI, RCIC Steas Supply Line
and RWCU Suction Line) are expected to develop & detectabie leak butore
resching the point of incipient rupture. A double~ended guillotins

break in these lines with the resulting high break flows is highly
unlikely.

mm;gmm_uwm

Theoe systems at FitePatrick have been designed for compliance to
General Design Criterion (GDC) 84 (7] = "Piping systea penetrating
containment. Plping Systeams penetrating primary reactor containment
shall be provided with leak detection, isclation, and vontalinment
capabilities ..." This GDC was satisfied with & defers»~in-depth
combination of pipe break, high flow monitoring and isolation sensors
for large leaks for sach high energy piping eystem. RCiC and HPC1 use
high flow and temperature monitoring and RWCU uses only teoperuture
monitoring for isclation lonitnq. Thess same high energy Piping wystems
4lso have sensitive, small leak (7 gpm), tempersture wonicoring and

isolation esensors.

At FitzPatrick redundant, safety grade ~emperature monitoring equipment
continuously monitors areas outside primary containment where high
energy lines are routed. The temperature sensors Jor this monitoring
are grouped with the piping of each system and will alarw and i(solate
that systes when a leak condition is detected. At FitePatrick the
sensore and logic are applied in a redundant design configuration to be

single failure tolerant,

For the HPCI, RCIC and RWCU Systems the alarm and isoletion limit ie
based on detecting leaks of less than 7 gpe (12), Thie imsclation is
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converted to & temperature value and is Sxpressed in terms of a
temperature rise of 40°F above maximum ambient tempersture ae listed in
Technical Specification Table 1.2<1. The sensitivity of the temperature
sensors provides a fast response to a developing leak. BEven though »
tempecature limit may relate to & Specific leak rate, these o ame
temperature limits can be attained with auch lower leak rates. A

smaller leak for a longer time period can reach the temperature limit

and allows recognition of smaller cracks.

In addition to the temperature monitoring system, the operator can
detect small leakage flow into the reactor bullding floor and equipment
drain sumps. There are slso srea radiation monitoring system gamms
detectors that alarm during small leak conditions. These additional
sources of leak detection provide dats to the Ooperator which call for

further assessment including a visual inspection of the ares.

Operating sxperience has shown relatively quick operator response to
leaking conditions in safety systems and other monitored systems upon
leak ldentification by routine (nepection sctivities or by monitoring

equipment isolations and alarms.

The leak detection temperature monitoring capabllity installed at
FitzPatrick can detect the small leakage condition and initiste
isolation long before & pipe break condition would develop. Therefors,
the combination of the leak-before-tireak approach in conjunction with
the leak detecticon capablility provides early Llsolation at less than
design basie conditions for & potential pipe break that might challenge
the MOVe isolation capability at maximum flow-induced dp.

Badiciogical Consequences of Leakage Fiow

The radiological consequences of the leakage flow from the HPCI, RCIC or
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RWCU lines are bounded by plant design basie radiciogical release
svaluations. The FitePatrick design basle event for Offmite release s
the double-ended guillotine break of the main stean line, The
evaluation of the offeite release resultes for this break assuses » large
amount of reactor inventory loss prior to break isolation. fThe liguid
phase of the reactor inventory containe most of the radioactive material
which is releassd into the turbine bullding during the postulated break
event. However, the resulting dose from the main Steanm line break (s
Still only a fraction of the 10CPRI00 limits. Furthermore, the total
inventory lose for the small leakage sesociated with the HPCI, RCIC or
#WCU line Lo only a emall fraction of that frow a main steam line double
ended guillotine break and (s contained inside secondary containment.
For example, & 2% gpm hot water leak from RwCU typically can be detected
within 10 seconds. This means that the total inventory releass before
detection is less than 30 lbs. Thie ie & small fraction compared to the
maln steam line break liquid inventory lose which is Approximately
140,000 ibe. total, of which 120,000 Ibe. is liquid. Therefore, even it
the leak detection requires 4000 tises longer to Lsolate the detected
leak, the radiclogical roloa;o from the leakage flow will be & very
small fraction of the 10CPFRI00 limit. This rediclogical release would
further be reduced by opsrator action in accordance with Emergency
Operative Procedures and by the capabilities of secondary contsinment .

3.6 Envirensental Qualificatien and rleeding Petentisl

The FitePatrick Equipment Qualification (#Q) program has ostablished the
Capabllity of the plant safety related electrical equipment to perform
their design beals safety functions under the limiting environmental
conditions poetulated for that squipment ., Bquipment is qualified based
On analysis and type testing at bounding environmental conditions that
envelops & broad range of applications. The HPCI, RCIC and RWCU
lsolation MOVe are qualified to environmental envelopes that bound HELB
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conditions 48 well as containment LOCA conditions. Other required

Squipment ie qualified to the anslyred HELB conditions which are much
woree than the small leak environmental conditions that would be
postulated due to the leak before break scenario. The existing HELB
Analysis assumes 1008 relative humidity for 48 hours post ~-LOCA .
Therefore, the Leak-Before-Break scenario cannot result in a wOrse
relative humidity condition. Since mass and energy relesse is much
iess, the overall severity of the accident in the terme of temperature
end pressure condition will be much lees. Therefore, the
Leak-Bafore-Break scenario e enveloped by the design basis HELE
analysis. Since essentially atmoepheric pressure woild exist in the
reactor bullding the maximum achievable temperature (i.e., 212°) would
be the same with or without prompt isolations. The woret case localized
supsrhested expansion tempersture to atmospheric pressure would be
approximately 325°F. Time duration at maximum conditions would Lncrease
without prompt isolation. The motor opsrators inetalled on the
HPCI/RCIC/RWCU isulation MOVe are qualified to primary contalnment

acc.dent conditions whicvh exceed these temperature values,

For noncompartmentallized arcrangements such as FitsPatrick, the bulk
building conditions could Le postulated to resch saturated steanm
conditions at atmospheric pressure if the pipe break is not lsolated.
Thaes conditions would exceed existing qualification limite for some
equipment . However, the FltzPatrick Emergency Operating Procedures
provide low administrative temperature limite for several resctor
bullding areas. If a primary system is dilscharging into the reactor
building and the maximum ssfe temperature is exceeded in two or more
areas, then emergency RPV depressurizstion is reguired. This action
would successafully minimi=e the exposure of sansitive reactor bullding

equipment from hareh conditione.

The final potential area of concern that has been considered is

Page 11




-

*quipment submergence due to flooding resulting from a postulated pPipe
break without isolation. At PitsPatrick Sxisting flood control messures
such ae curbs and draine and equipment eslevations above floor level are
adequate to control the volume of “ondensed water released from such
breaks. The fluld released in such & Postulated break would be stean or
hot water which would quickly flash to stesw and condense on various
heat sink surfaces throughout the resctor bullding. ¥Q prograe
controle, such as requiretents ftor orientation, weep holes and conduit
Seais would effectively protect vital *quipment from such conditlons.
Flooding and submergence potential is a result of the collection of this
condensate. Therefore any flooding effacte would be widely distributed
within the reactor bullding and delayed after the postulated break.
Additionally, since the resctor building cannot withstand &ny
significant pressure, evaporation and venting of water vapor may ocour
further reducing tha potential for any flooding problems. Plooding
expacted under these conditions may be sisilar to that which would occur

with activation of the fire protection System water curtaine.

Therefore, no BQ concern exists for MOV isolation or tﬁ;_!uncttomtn' of
other safety systems equipment due to small pipe leaks poftulated under
the leak before break criteria. In evaluating the conssguences of a
postulated double-ended guillotine break without prompt isolation it s
expected that existing BQ enveloping environmental conditions would not
be significantly excesded as the result of snargency RpV

depressurization.

Meakage Flow and lnadvertent Ciesuce

From leak-before-bLreak considerations, with the capabllities of
detection and isolation of a small leak, the leakage flow from &
postulated leaking piping systee would be small. Such small isakage,
when compared with normal and standby flow capabllities of the Systems,
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“Ould not establish any Appreciable dp acroes a closing ieolation MoV

until fully closed.

Purther, there have been inadvertent isolation events of these MOVe
Since they were installed. Some of thess isolations hava *Curred at or
near 1008 system flow rates. This demosstrates (solatio. “pability
well in excess of small Pipe leak flow condlitions. 1t shouid be further
noted that as the HPCI/RCIC valves close they are subjected to the full
FeACtor pressure (1000 pei) acrose the valve seat. This dp will be
Squivalent to the isolation MOV end-of-stroke dp conditions tor a
double~ended guillotine break. Therefore, in-situ valve closure
capability has been demonstrated. MOV isolation Operabllity for small

Pife leaks has been demonstrated for all Lhree systems.
Beadletic Analveie Conditicns

An analytical assessment of & postulated design basis pipe break
condition in one of the three BWR Systems of concern can be looked at
from & realistic perspective, Jjust like the postulated small leak
condition. A realistic review without all of the design basis
Assumptions was conducted because of the low probabiiity (4 x 10%/yr)
of & high energy line break in one of these Systeme. Any MOV at
FitzPatrick which might be considered maArginal or lnadequate, when
comparing the actuator slze and deliverabls stes force against expected
required thrust, may etill be helpful in achieving full o partial
System isolation., Table ) provide:r design thrust requirements and valve
functional test results as provided to the BWROG in response to the

NRC's request [13).

Some beneficial conclusions can be drawn from the wystem design,
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equipment design, and physical attributes of the Systems and vquipment
There are MOV design considerations which have been included during the

design process which make MOV ACtustors more capable than their ratings
state (11).

The actual flow during & postulated leak would probably be closer to the
1008 syestem flow rate rather than that attributable to the double-ended
guiliotine bieak. This is because ductile pipe lines do aot phyelcally
guillotine rupture and there would be a flow intecference from the
remaining piping. Some of these valves have Already demonstrated the

Ability to close under comparable full flow conditions when inadvertent

system initistion and isolations have ocourced.

There are two MOV (solation valves in series on mach of the subject
linwe. These valves are mounted in the *upply lines very close tcgether
and saparated only by the pPrimary containment wall. Upon receipt of
isoLation signals they will not close at exactly the same time. This (s
because of realistic, but small physical differences, as well as the
lact that inboard unite are hrtvon by high spesd AC motors uﬁllo
outboard units are driven by DC motors. Therefors, sach valve way be
subjected to instantaneously different dp levels as they are clowing.
The alternate sharing of the break flow high pressure conditions and any
cycling of this sharing between the twe valves would probably allow at
leest one of the lsolation valves to continue its closure motion until
it becomes fully closed with the possibility of the sscond valve
following thereafter. This possibility might better be described as &
sharing or splitting of the high pressure condition between the valves.
As the valves resch the end of stroke, they will be subjected to the
full dp condition. However, as discussed in Section 3.7, this is
equivalent to the conditions that these valves would sxparience at the

end of travel during an inadvertent (solation.
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Nuglear Syeten (opast

Assuming the high energy line break Gecure external to the Primary
containment in one of the three subject Systems the impact on the
nuclear system would be iess severe than » Design Basie Accident (DBA) |
The high energy lines are small lines (Compared to the DBA) and would
require less Bmergency Core Cooling System (BOCS) flow for core cooling
and maintain reactor vessel inveantory, \ny one of the flx low pressure
injection pumps (Core Spray or Low Pressure Coolant Injection) would be
sufficient to provide core cooling and handle the consequences of a
postulated line break. The FitzPatrick loes of coolant acclident
Analyses for the same line breaks ineide the containment (which cannot
be isolated) show that there will not be any resulting core or fuei

damage for the emaller line break evente,

ECCS components have spatial #eparation such that the impact of the
postulated high energy line break should affect only one division of
equipment. The remaining divieion will be more than sufficient to
handle even the maximum line break conalderesd (n this analysis (as

opposed to & more likely small leak in the line).

Therefore, the PitzPatrick plant has Gdequate sefety margin to protect
the reactor core and provide sdoguate leak detection and isolat lon
capakbility ueing the presently designed isolation MOVe and other

mitigeting measures.

Qffeite Dose Release lopact

The radiclogical release from the postulated double-ended guillotine
break of the HPCI and RCIC steam line is bounded by that of the mein

steam line break. These smaller lines do not depressurize the reactor
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Vessel as fast as the main steam line. The reactor inventory release

for these breake is mostly steam. The dose from steam loss throdgh an
outslide line break is small. Therefore, the offeite release from the
HPCI and RCIC eteam line break i1l Still west requirements of 10CrR100,
The reactor inventory lose from the double-ended guillotine breck of the
RWCU 1ine will be most)y Liguid,.  However, the radiclogical consequences
of the RWCU line is boundsd by that of the main steam lins, based on the
fignificantly smaller line size and valve closure Limee for the EWCU
isolation valves ASSuming prompt jeclation occcurs. The radiological
releass from the main steam line Ls only & small fraccion of thet of
10CFRI100,. Therefore, any slightly longer valve stroke time for the RwCU
isolation valves will not result 'n exceading the requirsments of
10CPFR100.

llnL.ﬁlhLLLLx_Q1_LDl_llGLlDunlnllﬂ_lllh.lllll.&ﬂ.ll&lll&l&ﬁl

A significant difference exists between the Gate valves tested (n the
NRC sponmored testing program and the gate valves inatalled in these
systems at the FitzPatrick plant. The valves tested by the NRC were
representative of several different manufacturers but all were the
flexible wedge gate valve design. When the NiO planned and initiated
their testing program the flexible wedge gate valve war the predominant
design used by BWR's for these spplications. During the 1988 and 1990
FitzPatrick refueling outages Anchor Darling parallel double disc gate
valves were installed at the PitzPatrick plant for all linee of concern.
The parallel double disc gate valve is considered & better design than
the flexiile wedge gate valve for flow ileoclation purposes. Hany PWR's
uee parallel double disc gate valves as main steam leolation valves
(MS1IV'e). Because of this funoamental difference i(n valve design, the
Authority does not believe that NRC sponsored test results are directly

applicable to these particular MOV's at the FitePatrick plant.
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The Anchor Darling Valve Co. designed and sized the actuators for these
MOV's using & valve disc friction coefficient or valve factor of 0.3,
Cholce of this valve factor wae based on Anchor Darling'e consilderable
Sxperience with parallel double dise Jate valve applicetions. Reference
10 describes tests performed in Germany on & Kse parallel dise Jate
valve. These flow interruption tests were Slellay to the NRC sponsored
tests except they were performed &t sonewhat higher pPressures
(approximately 1300 to 17%0 Peis). The results of these tests were
maxlmwn valve friction coefficients of 0.32 to 0.41 for high pressure
&nd temperature teste. Wwhile these friction coefficients are greater
than the 0.2 used by Anchor Darling they are considerably less than the
0.5 to 0.7 disc friction factor suggested by the NNC sponsored test
results on flexible wedge gate valves. The Authority does not know how
eimilar are the KSB and Anchor Darling parsllel double disc gate valve
designe. The Authority understands that the Anchor Darling Valve Co.
plans to perform flow interruption tests on their design of parallel
double disc gate valve during the second quarter of 1991, Theee tests
will provide data that will be directly applicable to the isolation

MOV's of concern at the FitzPatrick plant,

Qther Mitigating Factors
x&lLﬂLﬂ!_lnﬂ_llIlﬂIﬂil;ﬂlllli&nl_llﬂilﬂﬂlll

Thy FituPa rick Bmergency Operating Procedures (EOP's) will quickly lead
t. reacto depressurization for the case of a primary system discharging
into tue reactor bullding, such as a double ended guillotine break of
the HPCI/RCIC/RWCU lines without isolation. Emergency Opsrating
Procedure ROP § (Secondary Containment Control) leads to emergency
reactor deprs dsui wation if the maximum safe teumperature ies exceeded in
LYo or more r: e . building areas. The maximum safe teaperatures are

&8 low a» 113 tu 123 degrees P for several resctor building areas whore
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the most sensitive reactor building SqQuipment (s located. A double
ended guillotine break without isclation will result in Saturated
conditions at Atmospheric pressure with ¢ Fesulting temperature of 12
degrees F. Therefore these conditions would direct emergency Rpy
depressur lzation before significant damage to reactor bullding equipment
could ooccur. In addition, Emergency Operating Procedurs ROP 2 (Reactor
Pressure Vessel Control) applied together with EOP % provides for rapid
depressurization using the bypass valves (f it is Anticipated that any

reactor bullding maximum safe temparature will be exceeded.

Thorough training on the requirements and the use of the FitePatrick
EOF'w e included as part of the initial And requalification licensed
Operator training proyrame. Simulator training (neludes an exercise
which simulates & HPC! line DEGE without isolation (Simulator Exercise
Guide B1930). This tests the control FOOm operator s response, using
the gquidence of BOF 2 and 5, to successfully protect the reactor fusl
and reactor building equipment by means of RPY depressurization. The
faillure of the isolation tunctxon {2 Jeadily apparent from the light
indication for the MOV's, rron the ieactor bullding ares tempecature
rise and the isoletion valve position light indications, the operator

will be able to determine when rasactor depressurization is requirea,

6.2 Watechaemer Prevention Practices

The HFCI and RCIC steam supply lines are kept pressurized and drained of
condensate. Thie dialning practice generally prevents the possibility
of water hammer and turbine water induction dus to prowmpt demand
Gperation., There have been some water hamser problems with one of the
two stcam condansing lines to the RMR heat oxchangers. This water
hammer may be the result of flashing of undrained condensate during #pyy
initiation. This problem i{s under evaluation and may be correctec with

modifications to the plping system.
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The RWCU system s & normally and continuously Operating syeten which

hae not sxperienced water hammer events during isolations. Thi, e
because that with an isclation, the RwCU Pump tripe and flow cate decays
&% pump speed coasts down. Thus there is little flow velucity when the
isolation valves Approach “he closed position.

As & general practice, Operating procedures require that water systems
be filled and vented prior to start-up This operating practice,
together with “keep full® Syrtese L4 reduced the likelihood of water
hamwer events at the FPitzPatrick plant,

Probabilistic Risk Coneiderations

The Authority hae developed & Probabilistic Risk Assessament (PIA) model
for the FitzPatrick plant in 4ccordance with Generic Letter 88-20
guidelines. The probability of failure of the EoCS Systems combined
with the probability of a line break is sufficiently low as to preciuda

connideration of this event as a practical concern,

Cuezent Ioraue Switch Bypass Settings

At the PitePatrick plant, the close torqua switch (s not bypassed for
any significant portion of the valve stroke. Since the torque switch is
in the circuit, it will tend to protect the actuator motor free overload
fallure if exceesive loads are encountersd during the closing stroke.
This will perait repested cttempts to close the valve 48 the
difforential pressure and required thrust is reduced. Reduced
differential pressure may be the result of emargency RpvV
deprescurization or depreusurization through the bresk.

Page 19



6.
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$

dRCl Marmiog (Bypase) Valve

At FitePatrick the steam Supply Line for the WpQl turbine (s kept wars
and pressurized through & 1 (one) inech bypase globe valve (2IMOV-60) and
the main supply outboard inolation valve (2IMOV-16) (@ normally ¢losed.
Therefore design basis fiow thru ANy break of the HpCl Stean line
downstream of the outbosrd containment ieclations valves, while 23MOvV-16
is clored (nermsl bLandby line-up;i, would be limited to choked tlow
through the bypass valve. This greatly reduces the closing flow
requirement on the inboard isolation valve.

Cenclunions

Because of the leak-before-break conslderations for the HPCY/RCIC/RWCY
Piping and the installed leak detection and Lsolation systems, it is not
expected that system (sclation MOVs would ever be challenged at high
flow design basis accident conditions. With these effective ilsolation
Systema leaks should be 1ool;to¢ ®arly at low or sero flow conditions.
Additionally, realistic coneideration of expected plant and eysten
Fesponse to postulated sccident conditlions leads to the conclusion that
there ie a significancly high probabllity of successful valve closure,
Even without successful full valve closure for a postulated rupture (n
these lLines, there ls adequate safety margin in the ECCS to handle the
rsactor coolant inventory losses. The RCCS Systome are designed for a
much larger bresk than these small line ruptures. Delayed leclation
responss for these three systams is expected to kesp offeite dose
relesses vithin 10CFRI00 requirements.
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IABLE 1

VALUES OF PARAMETERS USFD IN CRITICAL CRACK LENGTH
AND LEAK RATE CALCULATIONS

Pipe Thickneess i Schedule 80
Pipe Internal Pressurs 1 L1080 pei
Tewpereture ) S/e%r
Normal Operation Bendinsg
Strenses ' 4 kel
Material t Stainless Steel or
Carbon Steel
TABLE 2

CRITICAL CRACK LENGTHS AND LEAK RATES FOR
VARIOUS DIAMETER P1PES

Pipe Diameter Criticel Crack Leak Rate at Criticel
(in.) Length (in.) Crack Length (gpm)
Water Stean
4 2.3 25 15
6 9.8 41 27
12 18.% 166 108
16 23.1 262 170

Page 23



, ’
- » o
]
.
-
LASLE .
Fl ]
FUNCTIONAL VALVE TEST RESULTS
VALVE/S|2E WER /MO { B { (1 4 ' .
® ] ¥R 0¥ TENP ( BOX SWITCN THRUSY BASIS BALIS
¥.) 1 F 3
’ ¢ s 2 11" ’ DESIGN TEWmY TEST D/» ALCS
4 1 YLVS
!
v Wov-15 & .
P Db wt “ 8 i 548 19150 an N/A VOTES
4
ha «4 290y - 18 A/D DD AL M/PELR ol 3 gl % 19 20528 K/A vores
- p
) RMCU VL VS
L |
W : ‘_.‘
2mON AJ/D DD & LIN/REL S8 -0 020 545 83 3% N/A YOTES
A ‘ :
% 2W0V -\ 8 A/D DD & LIM/PEER ‘ $8:-00 1,02 45 (32 11465 /A VOTES
[ L YLV¥S
WOV-1S AL DD 3 L IR/REL 3 $8-0% 1.2% 54 2907 5300 N/A VOTES
"
£
1IN0V 16 A/D DD 3§ LIN/PEER b s8N0 1 344N b 967 2606¢2) A vOTES !
-
1) AJE g 6 design ve.wes, s¢ YN U CL wing persseters not spec!fied
’
e d
<) Accaptabie becouss meesured pecking losd wes cone idersbly less than the des lgn sasumed 800 Lbe
-
i ,
rl
!
-
-

Page 24




