
NINE MILE POINT
UNIT 2

0!i Y

Detailed Analysis for Output Thrust
Capabilities in the Scope of the

NINP2 G.L. 89-10 Program Extension

July 1993

9309030030
930820'DR

ADOCK 05000410(
P „..., PD~Ri



'

I ~

r' h

l



Detailed Analysis for Output Thrust
Capabilities in the Scope of the

NINP2 G.L. 89-10 Program Extension

TABLE OF CONTENTS

Q~~scXlQfhQ

1.0 EXECUTIVESUMMARY

2.0 EVALUATIONOF THE VALVEFACTOR CAPABIL'ITYFOR GATE VALVES 2

2.1 Methodology in Determination of
Valve Thrust/Torque Capability

A. Evaluation of Expected Design Basis
Operational Criteria

B. Quantifying Minimum Required Thrust

2.2 Indications of Valve/Actuator Capabilities

A. Thrust/torque Output Analysis

B. Determination of Valve Factor Capabilities

3.0 THRUST / TORQUE MARGIN VERIFICATIONFOR
MOVs TESTED AFTER 6/28/94

ATTACHMENTS:

Attachment A: Motor Operated Gate Valves Tested After&28/94

Attachment B: Limitorque Test Data for2CCP MOV15A

Attachment C: Output Thrust at Existing To~ue Switch
Settings vs Reg'd.

(2 pages)

(~ page)

(2 pages)

Page 1 of 5



<l 4



Detailed Analysis for Output Thrust
Capabilities in the Scope of the

NMP2 G.L. 89-10 Program Extension

1.0 EXECUTIVE SUMMARY

This analysis identifies the methodology used to quantify the margin of actuator output
thrust/torque at the existing torque switch settings (TSS) to the minimum needed to
perform the safety function for all valves included in the scope of program extension.
The valves in the scope of program extension are comprised of gate, globe, and quarter-
tum valves. These are listed in Attachment C. This analysis has also evaluated the
valve factor capability for each gate valve included in the scope of program extension
with respect to the existing TSS. The valve factor capabilities for gate valves are
included in Attachment A. The confirmation of operability for these valves is due largely
to the capability of these valves to provide sufficient thrust/torque at existing torque
switch settings (TSS) as determined by this analysis. Valve factor capability discussed in
this report has been used to develop significant assurance in each gate valve's output
thrust/torque to meet design expectations. This methodology is discussed in Section 2.0
along with a detailed analysis of one gate valve to show step-by-step the process of
determining valve output thrust/torque capability and valve factor capability.

2.0 EVALUATIONOF THE VALVEFACTOR CAPABILITYFOR GATE VALVES

Confirmation for operability was documented for each valve included in the scope of
program extension by the report entitled, "Operability Assessments for Motor Operated
Valves in the Scope of Program Extension". That report explained applicable
references, how they have been interpreted with respect to relevant information, and
what each has offered in support towards confirmation of operability. Operability
assessments have been based on reviews of NMP2 design basis documentation
including but not limited to; vendor and NMP2 sizing calculations, original vendor and
Limitorque test data reports, design basis reviews, extensive historical documentation
reviews, and operational surveillance test procedures and results. A large part of
confirming the operability of each gate valve was the ability to determine that at design
conditions, sufficient margin exists between the minimum required thrust and the
maximum output thrust capability at present day torque switch setting.

A measure of margin between required minimum thrust and valve output capability is the
valve factor capability. The valve factor capability is a measure of how high valve factors
can be before the actuator/valve output thrusts are no longer capable of torque switch
trip at the present day torque switch settings. A valve factor of 0.3 is the NMP2 design
basis assumption and industry standard for gate valves. A valve factor capability
significantly higher than 0.3 indicates that the existing TSS is conservative, and has
significant margin to accomodate the uncertainty in the actual valve factor for the valve.
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Diagnostics will enable the verification of the valve's actual thrust/torque output and allow
better selection of torque switch settings to provide optimal margin for consideration of
uncertainties in rate of loading, coefficient of friction, and increased valve factors;
however, NMP2 has sufficient valve factor capability for each of the gate valves included
in the scope of program extension and this provides the assurance, that at existing TSS,
the NMP2 gate valves can perform their safety function.

2.1 Methodology in Determination of Valve Thrust/Torque Capability

The technique for evaluating the valve factor capability on each of the valves
listed in Attachments A and C involves the review of original Vendor Test Data,
existing torque switch settings(TSS), and design basis requirements as
delineated in both NMP2 MOV Sizing Calculations and original vendor sizing
calculations. The two calculated design parameters critical to expected thrust
margins are discussed below:

A. Evaluation of Expected Design Basis Operational criteria

Maximum expected differential pressures (MEDP) have been taken from
design basis reviews which have been completed in support of the NMP2
G.L. 89-10 Program. These pressures represent the greatest differential
pressures the MOVs are expected to operate against and are listed for
each valve. In addition, the MEDP is also conservatively used in this
analysis as the worst case line pressure.

B. Quantifying Minimum Required Thrust

The minimum required stem thrusts used in this analysis are based on the
MEDP and the industry standard sizing equations. A valve factor of 0.3
was applied as it is both the original vendor's, and NMP2 design basis.
The minimum required thrusts at MEDP have been calculated using NMP2
MOVSizing Calculations and original vendor sizing calculations.

2.2 Indications of Valve/Actuator Capabilities

Determining the capability of the actuator to produce a certain stem thrust has
been contingent upon the coefficient of friction assumed, and the actual spring
pack and torque switch setting existing for that actuator. Conversion from torque
to thrust is based on stem factors which have been calculated at a coefficient of
friction of 0.15. This is also an industry standard, original vendor, and NMP2
design basis assumption under the G.L. 8S-10 Program.
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Thrust/torque Output Analysis

The spring pack and as-built torque switch settings are taken from the
Maintenance Procedures and NMP2 Design Basis Historical Reviews, i.e.,
walkdown information. These TSS have been evaluated for output thrust
against first the original Vendor Test Data with Limitorque test results and
next to the published Limitorque generic curves for actuator torque vs
settings. The Limitorque testing specifically identifies actual measured
output thrust at several settings under degraded voltage conditions. The
value listed in Attachment A and C under 'Thrust at as-built TSS's the
lesser output thrust of the two evaluations, where Limitorque testing and
Limitorque generic curves at as-built TSS are compared.

As an example, the original Limitorque test data for the motor operated
gate valve 2CCP'MOV15A is provided as Attachment B. The review of
the original Limitorque test data for the valve 2CCP*MOV15A has
revealed that for the as-built setting of 2-1/4 the actuator/valve stem was
able to provide 3400 Ibs of output stem thrust. Review of the published
Limitorque generic curves for the installed spring pack with a setting of 2-
1/4 revealed that 39.5 ft-Ibs of torque and 3435 Ibs of thrust corresponds
to this valve's output with a stem factor of 0.011499 and a coefficient of
friction of 0.15. To be conservative the lesser of the two evaluated output
thrusts, 3400 Ibs of output thrust at an as-built setting of 2-1/4, is listed in
Attachment A for this valve for further analysis.

Determination of Valve Factor Capabilities

The valve factor capability is a measure of how high valve factors can be
before the actuator/valve output thrusts are no longer capable of torque
switch trip at the present day torque switch settings. The step above,
done to determine thrust/torque output at the as-built TSS, is followed by
the following analysis to determine the valve factor capability.

The output thrust at the as-built TSS is reduced by the expected Torque
Switch Repeatability (TSR). This conservatively provides for the
Limitorque's specified uncertainties in Technical Limitorque Maintenance
Update 92-2, (i.e., 5%, 10%, etc.). For example; valve 2CCP'MOV15A
was noted above as capable of 3400 Ibs of output thrust at an as-built
setting of 2-1/4. The corrected thrust for 10% TSR now yields 3060 Ibs of
thrust.

Valve factor capabilities for each of the gate valves listed in Attachment A
have been calculated at torque switch trip using critical design parameters
included in the NMP2 MOV Sizing Calculations. These include packing
loads, stem and seat areas, differential and line pressures (MEDP). The
actual equation is expressed in the following:
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~ ~~Qy~abilit/:
t (Expected Thrustoutput at the as built TSS) (Packing Load)

(Stem Area x MEDP) ) ~ (Seat Area x MEDP)

To follow the example given in the analysis of the valve 2CCP*MOV15A,
the following would apply:

j(3050lbs 2177lbspackingload) (1.45in2 x 52psig) si
(9.28in2 x 52 psig) = a 1.67 valve factor capability

For the valve 2CCP'MOV15A, even with a valve factor as high as 1.67,
the as-built TSS will allow the actuator to produce enough thrust to
overcome minimum required thrust based on MEDP. Note design basis
assumes a valve factor of 0.3; therefore, sufficient margin in the
actuator's output thrust exists to confirm this valve's ability to complete it'
safety function.

Note: In the report entitled "Operability Assessments for Motor Operated Valves
in the Scope ofProgram Extension", individual operability assessments for
several valves included valve factor capability approximations. These
approximations were based on design line and differential pressures. This
analysis utilizes MEDP and as such valve factor capabilities may not be
consistent with theirindividual operability assessments.

3.0 THRUST / TORQUE MARGINVERIFICATIONFOR MOVs TESTED AFTER 6/28/94

The margin in output thrust/torque has been listed in Attachment B for all the valves
included in the scope of program extension. Required thrusts are based on a valve
factor of 0.3 for gate valves, and 1.1 for globe valves. Quarter-turn valves are evaluated
for required torque with respect to vendor supplied torque requirements. The margin in
output thrust/torque listed in Attachment B is essentially the difference between what is
required and how much more is available at the existing torque switch settings under the
worst case line and differential pressures.

The available output thrust/torque for each valve at the existing TSS has been evaluated
to the methodology identiTied in Section 2.1 and 2.2. The evaluation technique provided
in Sections 2.1 and 2.2 is with respect to evaluation of valve factor capability in gate
valves; however, the technique in evaluating output thrust/torque is identical for gate,
globe, and quarter-turn valves and applies to results of calculations listed in Attachment
B as well.
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Attachment A:

Motor Operated Gate Valves Tested After 6/28/94
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VALVEFACTOR CALCULATION
FOR GATE VALVESTESTED

AFTER 6/2S/94

NO. hfARK
NUMBER

VALVE NOhf
TYPE SIZE

RISK AUTOhfATIC SAFETY FUNCTION
UNLESS OTHERWISE NOTED

hfEDP hfIN.REQ.
(PSI) THRUST

AThfEDP
B

SPRING AS-BUILT THRUST
PACK T.S.S. AT

NO. T.S.S.

CORRECTED
THRUST FOR

T.S.
REPEATABIUTY

VALVE
FACfOR

AT
T.S. TRIP

10

12

13

14

IS

2CCPsMOVISA GATE 4

2CCPsMOV15B GATE 4

2CCPsMOV16A GATE 4

2CCPsMOV16B GAIE 4

2CCPsMOV17A GATE 4

2CCP'MOV17B GATE 4

2CCPsMOV94A GATE 4

2CCPsMOV94B GATE 4

2CCPsMOV122 GATE 8

2CCPsMOVI24 GATE 8

2CCP'MOV273 GATE 8

2HCSsMOVI A GATE 3

2HCSshfOVI B GATE 3

2HCSshfOV3A GAIE 3

2HCSshfOV3B GATE 3

CLOSE on LOCAsi I

CLOSE on LOCAsi I

CLOSE on LOCAsi al

CLOSE on LOCAsi al

CLOSE on LOCAsi al

CLOSE on LOCA si al

CLOSE on LOCAsi I

CLOSE on LOCAsi I

CLOSE on LOCAsi I

CLOSE on LOCAsi I

CLOSE on LOCAsi I

OPEN and CLOSE manuall aflcr LOCA, abo CLOSE on LOCAsi I, if
OPEN and CLOSE manual l aflcr LOCA, abo CLOSE on LOCAsi I, if
OPEN and CLOSE manuall aflcr LOCA, abo CLOSE on LOCA si I if
OPEN and CLOSE manually aflcr LOCA, abo CLOSE on LOCAsignal, ifopen

52

49

52

49

84

76

76

62

62

34

34

40

40

2386

2386

2536

2502

2S36

2S02

5072

$072

5324

1597

1597

1614

1614

0023

0023

0048

0048

0021

0021

0021

0021

2.2$

2.S

1.5

I.S

1.$

3400

3100

3131

3131

3131

3739

3131

2800

8950

6800

8750

4315

431$

4315

3060

2790

2818

2818

2818

3365

2818

2520

8503

6460

8313

3884

6214

3884

3884

1.6

1.19

1.17

1.25

0.66

1.$ 3

0.66

0.33

1.57

0.82

1.01

12.78

25.49

10.83

10.83

LEGEND:

T.S. /T.S.S.: Torque Switch/Torque Switch Setting
MEDP: Maximum Expected Differential Pressure

NIT/93
2:09 PM
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Attachment 8:

Vendor Test Data:

Limitorque Test Data for 2CCP*MOV15A
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Attachment C:

Output Thrust at Existing Torque Switch
Settings vs Required Thrust on

Valves in Scope of Program Extension
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THRUST / TORQUE MARGIN
VERIFICATION FOR MOVs

TESTED AFTER 6/28/94

NO.

10

2CCPaMOV ISA

2CCPaMOVI SB

2CCPaMOV I6A

2CCPaMOVI 6B

2CCPaMOV17A

2CCPaMOV I7B

2CCPaMOV94A

2CCPaMOV94B

2CCPaMOVI 22

2CCPaMOVI 24

VALVETYPE NOhl
S12E

GATE

GATE

GATE

GATE

GATE

GATE

GATE

GATE

GATE

GATE

RISK AUTOhIATIC SAFETY FUNCTION
UNLESS OTHERWISE NOTED

CLOSE an LOCAsi

CLOSE on LOCAsi

CLOSE on LOCAsi

CLOSE on LOCAsi

CLOSE an LOCAsi

CLOSE on LOCAsi

CLOSE on LOCAsi

CLOSE on LOCAsi

CLOSE on LOCAsi

MEDP
(PSI)

52

52

49

76

76

62

62

MIN.RE+.
THRUST
ATMEDP

NOTE 13

SPRING
PACK

NO.

AS-BUILT
T.S.S.

TIIRUST
AT

T.LS.

JV07Z1

3100

3131

3131

3131

3739

3131

CORRECTED
THRUST FOR

TS.
REPEATABIIJT3

1107E1

2818

281$

2818

3365

2818

8503

TIIRUST
hIARGINAT

T.S.S. dc hIED

1107K 1,3

419

432

18

3431

1388

12

2CCPaMOV273 GATE

2CSLaMOV112 STOP TRI 20

CLOSE cn LOCAsi

Manual 1 CLOSE fcr containment isobtian and OPEN for core 37

5324

187 0501 ~ 184

$313 2988

13

14

15

16

17

18

19

2HCSaMOV IA

2HCSaMOVIB

2HCSaMOV2A

2HCSaMOV2B

2HCSaMOV3A

2HCSaMOV3B

2HCSaMOVSA

2MSSaMOVI I I

GATE

GATE

GLOBE

GLOBE

GATE

GATE

GLOBE

GLOBE

LOW

OPEN and CLOSE manual alter LOCA, also CLOSE cn LOCAsi if
OPEN and CLOSE manual alter LOCA, also CLOSE on LOCAsi I,

il'PEN

and CLOSE manual alter LOCA, abo CLOSE on LOCAsi if
OPEN and CLOSE manual alter LOCA,abo CLOSE cn LOCAsi if
OPEN and CLOSE manual atter LOCA, also CLOSE cn LOCAsi if
OPEN and CLOSE manual atter LOCA.abo CLOSE on LOCAsi

il'PEN

and CLOSE manual alter LOCA, also CLOSE on LOCAsi if
CLOSE automatical cn steam line break for Cont. bol

1597

1597

1614

1614

24719

0021

3.75

431$

4315

431$

36581

3884

6214

5108

3884

3884

34752

2287

4617

2834

3081

2834

10033

21

23

26

27

2$

30

2RHSaMOV23A GLOBE

2RHSaMOV23B GLOBE

2RHSaMOV26A GLOBE

2MSSaMOVI12 GLOBE

2MSSaMOV208 GLOBE

2RIISaMOVIA STOP TRI 24

2RHSaMOVIB STOP TRI 24

2RHSaMOV IC SIQP TRI

2RHSaMOV22A GLOBE

2RHSaMOV22B GLOBE

LOW CLOSE automatical an stcam linc brcak for Cant. Isol.

CLOSE automatical on steam linc brcak for Cont. bol

Manual CLOSE I'or oontainment isolation and OPEN to water to

hlanual CLOSE Ior containment isolaticn and OPEN to water to

Manual CLOSE for cont aintnent isobtion and OPEN to water to

CLOSE an LOCAsi if
CLOSE cn LOCAsi if
CLOSE cn LOCAsi if
CLOSE on LOCAsi if

Manually OPEN to vent Ibc and CLOSE far cantainmcnt/system boundat7 boL

1020

37

37

37

24719

3986

201

25593

25593

14011

14011

1121

0901.211

0901-211

0501-184

0701-212

0701-212

0701-212

0701.212

36581

$342

413

413

35315

1351

34752

3n
3n

33549

33250

33250

29013

1216

10033

1089

171

171

70

7657

95

8/I 7193

12.66 PM
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THRUST / TORQUE MARGIN
VERIFICATION FOR MOVs

TESTED AFTER 6/28/94

NO. htARK
NUMBER

NOM
SIZE

AUTOhIATIC SAFETY FUNCTION
UNLESS 011IBRWISE NOIBD

hIEDP
(PS0

MIN.RE+.
THRUST
ATMEDP

NO7E/J

SPRING AS-BUILT
PACK TS.S.

NO.

TIIRUST
AT

T~
CORRECTED
THRUST FOR

T.S.
REPEATABHJT%

/rOTE 1

THRUST
hIARGINAT

T.S.S. Ss htED

HOVE 1. 3

31 2RHSaMOV26B GLOBE

32 2RHSaMOV27A GLOBE

33 2RHSaMOV27B GLOBE

34 2RHSaMOVSOA Sts3P TRI

35 2RHSaMOV30B SIQP TRI

36 2RHSaMOV80A GLOBE

37 2RHSsMOVSOB GLOBE

38 2RHSsMOV I04 GLOBE

39 2SLSaMOVSA GLOBEST. CK

40 2SLSaMOVSB GLOBE4T. CY

41 2WCSaMOV200 GLOBE

18

18

CLOSE on low Level I or hi ell

CLOSE on lowLevel I or hi «11

CLOSE on LowLevel 3 hi Rx e, and ambient t

Manual OPEN for in ection and CLOSE for cont isolation

Manual OPEN for in ection and CLOSE for cont iscdaticn

Manually CLOSE for long term cont isol ssd control leakage

LOW Manual OPEN to vent Hx and CLOSE for containtncntf

LOW Manual OPEN to vent Hx and CLOSE for containmcrd

LOW Manual OPEN to vent Hx and CLOSE for ccntaituncntl

Manual CLOSE for conL isol and OPEN for cool liow

Manual CLOSE for cont. Isol and OPEN for cool liow

327

100

1121

1121

1121

1805

1805

10354

169S

169S

26188

0501-184 2.2S

0501-184 2.25

0101499 2.00

0101499 2.00

1351

1351

1351

12580

35315

1216

1216

1216

333

333

2310

2310

11951

$ 130

33549

95

95

95

)597

3435

5145

NOTES:

I Torque (ft-lbs) values are idcntiGed for Quarter turn (Stop Triccntric) valves.
Thrust (Ibs) values arc identiGcd for Gate and Globe valves.

2 LEGEND:

T.S. /T.S.S.t Torque Switch/Torque Switch Setting
MEDPt Maximum Expcctcd DiQercntial Pressure

(Maximum valve upstream pressure - 0 PSIG, Assumed downstream pressure)

3 Allminimum required torques for Quarter Turn valves are calculated at Design Diffcrcntial Pressures

rather than at MEDP and as such willhave a greater torque margin than shown above.

8/I 7/33
12:SS PM
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Differential Pressures for MOVs
to be Tested

Prior to Refueling Outage 3

Each valve listed in the following table is scheduled for completion of VOTES
static and dynamic testing prior to refueling outage 3. The information provided
on the attached table identifies the extent to which the Maximum Expected
Differential Pressures (MEDP) willbe observed under dynamic testing
conditions.
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DIFFERENTIALPRKSSURKS FOR MOVs
TO BK TESTED PRIOR TO

RKFVKLOUTAGE 3

NO. NOM RISK
SIZE

AUTOMATICSAFETY FUNCTION
UNLESS OTHERWISE NOTED

MEDP MAX PERCENT
ACHEIVABLE OF

DP MEDP

7 2RHS'IrVSSC CONTROL

8 2RHSGMOV40B GLOBE

9 2SWP'MOV74A STOP TRI

10 2SWP'MOV74B STOP TRI

11 2SWP'MOV74C STOP TRI

12 2SWP'MOV74D STOP TRI

13 2SWP'MOV74E STOP TRI

14 2SWP'MOV74F STOP TRI

15 2SWP'MOV94A GATE

16 2SWP'MOV94B GATE

1 2CSL'MOV107 GATE

2 2CSL'FV114 CONTROL

3 2ICS'MOV116 GLOBE

4 2ICSGMOV120 GLOBE

5 2ICSGMOVI24 GATE

6 2ICSGMOVI59 GLOBE

14 LOW

12 LOW

18 HIGH

18 HIGH

18 HIGH

I0 KGH

IS HIGH

18 HIGH

8 HIGH

8 HIGH

10 LOW

2 HIGH

4 HIGH

4 LOW

I HIGH

CLOSE on set disc e flowand OPEN on low flow

CLOSE on LOCA signal

OPEN on system initiation

CLOSE on RCIC tern initiation

OPEN onsystem initiation, and CLOSE on high Rx water level

CLOSE on LOCA signal

OPEN when isstarted 8hCLOSEDwhen um issto

OPEN whiten mmp is stsrtwl

ENCLOSED

whenpu~mis stopped

OPENwhen um isstarted kCLOSEDwhen um isstoJ..P.. p... P. 2... PP
OPE~Mwhen um is stetted~@CLOSED when pubis stopped

OPEN whitenump is storied @CLOSED when~em is stopped

OPEN when diesel genemtor started„and CLOSE when stopped

OPEN when diesel enerator started and CLOSE when sto

510

1340

1158

1342

1158

326

320

108

108

108

108

108

108

108

108

1100

1050

1100

1050

320

320

20

20

20

20

20

20

80

80

100

99

82

91

82

91

98

19

19

19

19

19

19

74

74

LEGEND:

MEDP: Maximum Expected Differential Pressure

AllValves which arein boldprint have been statically tested with VOTES diagnostic equipment.

7/20t93
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