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JOG PVPro Parz‘icipation_

* 4 Owners’ Groups
» B&WOG, BWROG, CEOG & WOG
» 62 plants
» 98 units

* 197 Test MOVs
» 149 Gate Valves
» 28 Butterfly Valves
» 8 Balanced Disk Globe Valves
» 12 Unbalanced Disk Globe Valves
» Current Test Matrix is attached
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lesting Progress

Scorecard for Testing & Test Package Submittals (as of 10/1/01)

% of
Scheduled Test % of Due Test
Test Sequence Tests Tests Tests Packages |Test Packages| Packages
Scheduled Performed Performed Due Submitted Submitted
Baseline 196 194 99% 194 189 97%
Second 179 177 99% 167 148 89%
Third 63 68 108% 62 54 87%
TOTAL 438 439 100% 423 391 92%
_ LASTMTG | 398 | 373 94% 325 | 319 98%

Summary of Valves Tested vs Valves Untested

| Baseline | Second | Third | Cumulative
Tested Valves 194 177 68 439
Untested 3 20 129 152
% Tested 98% 90% 35% 74%
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* End of testing scheduled for October 2002

e Some third tests to be completed after 10/2002
» More valves in program than originally planned

» Attrition lower than expected

> Impact of tests beyond 10/2002 evaluated -- expect to
have adequate data to draw program conclusions

. 5plants have completed JOG testing with all test
packages approved
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Key Observations

Gate Valves

» Disassembly/reassembly is the dominant influence. VFs
of disassembled valves tend to be reduced and tend to
increase during service (FN-03).

» Some non-disassembled valves with initial low VFs show
increases to average values.

» Non-disassembled valves with initial high VFs do not
show increases.

» Exceptions

— 1 valve (non-stellite seats) showed increase from high
initial VF. Data has been re-analyzed and are no
longer an exception.
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Key Observations (contd)

Gate Valves (cont’d)
» Exceptions

— 2 valves (cold water, low strokes) show increase from
high initial VF. Additional analysis and discussions
with plant underway.

— 1 valve (hot water) shows increase in second test
from high initial VF (close only); behavior stabilizes in
third test.
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Butterfly Valves (bearing friction)

» Non-bronze bearings and bronze bearings in clean water
- no degradation

» Bronze bearings in raw water
- significant variations - no trend has been identified

Balanced Disk Globe Valves
» Low valve factors and no degradation

Unbalanced Disk Globe Valves
» Small changes in VF, but no evidence of degradation
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Feedback to Program Participants

* No new Feedback Notices since last meeting

 Previous Feedback Notices Issued

> Feedback Notice FN-01, Rev.1 issued April 1999 to
communicate information on an Aloyco split wedge gate
valve with significant observed valve factor increase

» Feedback Notice FN-02, Rev.0 issued October 1999 to
address potential impact of under-filled matrix categories
on Program coverage

» Feedback Notice FN-03, Rev.0 issued February 2000 to
address observed behavior of gate valves after valve
disassembly
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Dynamic Test Program Results

Test results presented focus on valves with at least
one repeat test and whose data is approved

No. of Valves Presented | No. of Valves Presented
Valve Type with Approved Baseline | with Approved Baseline,
& Second Test Data Second & Third Test Data
Gate 85 27
Butterfly 11 3
Balanced Globe 7 3
Unbalanced Globe 5 3
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Gate Sulz‘s

e General Observations for Gate Valves

» Valve disassembly/reassembly is the dominant influence
on changes in VF

— VFs following disassembly tend to be reduced and
tend to increase to values similar to
non-disassembled valves

— VF plateau may not occur by second test

» For valves not disassembled, initial VF tends to influence
changes in VF

— some low initial VFs increase to average values

— high initial VFs tend to be stable or decrease with
stroking
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Gate Valve Tesults (cont’d)

* General Observations for Gate Valves (cont’d)

» Exceptions for non-disassembled valves

— G91.05 (13Cr/Stellite seats): high initial VFs show an
increase. Further data analysis indicates valve

performance is similar to other valves and stable VFs.

— G79.02 (hot water): high initial VFs show an increase
iIn second test (closing only). Behavior stabilizes in
third test (mod to actuator may influence baseline to
second test comparison)

— G44.04 & G75.01 (cold water, no strokes): high initial
VFs show an increase in close strokes. Further
analysis and discussions with plant underway.
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Gate Valve Test Resulz‘s (contd)

e Evaluation of gate valve results considers disk-to-seat
friction and guide friction separately

» Seat Friction: closing strokes from flow isolation to initial
wedging; opening strokes from just after cracking to flow
Initiation

» Guide Friction: closing strokes before flow isolation and
opening strokes after flow initiation

e Grouping of gate valves for presentation include
subdivisions by:

» fluid medium » valve disassembly

» disk-to-seat material pair » guide material pair

» high/low DP stroking
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Progression of Closing Valve Factors at Initial
Wedging - Non-Stellite Seat Pairs
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Valve Factor

Progression of Opening Valve Factors at
Flow Initiation - Non-Stellite Seat Pairs
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AVF - Baseline to Second Test (1st Stroke)

AValve Factor vs Initial Valve Factor -
Non-Stellite Set
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.AVF -Second to Third Test
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Progression of Closing Valve Factors at Initial

All valves typically DP stroked <5 times per
year or between JOG tests. Only G08.01
received a higher number of strokes prior to
the second test.

G12.01

G08.01

G17.01v.

e v
G20.01/ All valves are normally in cold (<120°F) untreated

water and tested in cold untreated water.

Valve Factor

All vaives have vertical stems.

L
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Test & Stroke No

October 2001 JOG PV Program Status Update 17 WMPR



Progression of Opening Valve Factors at Flow
Initiation - Stellite Seats/Untreated Water

|
Alt valves typically DP stroked <5 times per
_ year or between JOG tests. Only G08.01
G12.01 received a higher number of strokes prior to
the second test.
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All valves are normally in cold (<120°F) untreated
water and tested in cold untreated water.
A All valves have vertical stems.
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AValve Factor vs Initial Valve Factor -
Stellite Seats/ Um‘d Wa{er

mAVF - Baseline to Second Test

.AVF -Second to Third Test

O

AVF - Baseline to Second Test (1st Stroke
and Second to Third Test (1st Stroke)

Initial Valve Factor - Baseline or Second Test (1st Stroke)
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Progression of Closing Valve Factor at Initial Wedging -
Stellite Seats/ Hot Water/Steam -

No Internal Maintenance Prior to Baseline Test

G79.02 o = 7

G75.11

SSr JLLIID ﬁ’

Valve did not wedge
during third test.
Third test behavior
similar to second test.

Gz2z2.21
(G59.02

G27.16

G27.18

G69.07
G41.02

G60.03
G56.03

1

Y

G27.17

——-’——— Normally in hot water (>120°F)

Tested in cold water

Normally in hot water (>120°F)
Tested in hot water

Normally in steam environment
Tested in steam environment

’6722.21 is a NobleChem valve.

4.,_——'/ G69.05

G56.01

B1 B2
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Progression of Opening Valve Factor at Flow Initiation -

Stellite Seats/ Hot Water/Steam -
No Internal Maintenance Prior to Baseline Test

_.7 Normally in hot water (>120°F)
Tested in cold water
...... -’- Normally in hot water (>120°F)

Tested in hot water

Normally in steam environment
* Tested in steam environment

Valve Factor

*

x'

G22.21 is a NobleChem valve.

L

B1 B2 S1 S2 T1 T2
Test & Stroke No

October 2001 JOG PV Program Status Update 21 AMPR



g
=)
2
(3]
S
w
o
2
©
>

Progression of Closing Valve Factor at Initial Wedging -

Stellite Seats/ Hot Water/Steam -
Internal Maintenae Prior to Baseline Test (FN-03 Effect)

G2222 @

G69.13

G22.22 is a NobleChem valve. \
/14

—— Normally hot / tested cold

vt o] J— —  Steam

—

G22.12

G60.02

G49.01

All valves had internal maintenance preceding the
Baseline Test (FN-03 Effect).

All valves were drained, vented and refilled prior to

testing.

:[:

B1 B2
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Progression of Opening Valve Factor at Flow Initiation -
Stellite Seats/ Hot Water/Steam - Internal Maintenance Prior

—4@—— Normally hot / tested cold
S W — Steam
G22.22 is a NobleChem valve. | —* G49.01
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AValve Factor vs Initial Valve Factor - All Gate Valves in

A AVF - Baseline to Second Test

’AVF -Second to Third Test

AVF - Baseline to Second Test (1st Stroke)
and Second to Third Test (1st Stroke)

Initial Valve Factor - Baseline or Second Test (1st Stroke)
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f Progression of Closing Valve Factor at Initial Wedging -
\

Stellite Seats/Cold Treated Water/No DP Strokes -
No Internal Maiea r( to Baseline bTes‘t |

Valve Factor

N o §44.04
G75.01
G22.17 G63.05
FN-01 Valve \
G57.01
G75.03 .
pe G44.08 G69.01
G63.01
G44.03
All valves had no (0) DP strokes between the
f]: baseline test and the second test.
B1 B2 S1 S2 T1 T2
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Progression of Opening Valve Factor at Flow Initiation -
Stellite Seats/Cold Treated Water/No DP Strokes -
No Internal Mainten rior to Baseline Test

G57.01

G63.05

G63.01¢—

FN-01 Valve

Valve Factor

G44.03
G75.03
G44.08
* & 069.01
L All valves had no (0) DP strokes between the
'I— baseline test and the second test.
B1 B2 S1 S2 T1 T2

Test & Stroke No
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Progression of Closing Valve Factor at Initial Wedging -

Stellite Seats/Cold Treated Water/No DP Strokes -
Internal Maintenance Prior to Baseline Test (FN-03 Effect)

G96.01

G44.08

\ G85.01
G96.02

_— G22.08
‘ G44.05

Valve Factor

All valves received NO (0) DP strokes prior to the
baseline tests or between the baseline and second test.

G32.04

—[ (83.03

All valves had internal maintenance preceding the
Baseline Test (FN-03 effect).

S2 T1 T2

Test & Stroke No
aMPR

B1 B2 S1
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Progression of Opening Valve Factor at Flow Initiation -
Stellite Seats/Cold Treated Water/No DP Strokes -
Internal Maim‘enancePr taseline T¢§t (FN-O3 Eﬁ‘ect)

Suspected
sensor problem

A

G44.05

Valve Factor

G96.02

G85.01

G44.06

__.|Alt valves received NO (0) DP strokes prior to the
baseline tests or between the baseline and second test.

All valves had internal maintenance preceding the
Baseline Test (FN-03 effect).

G83.03

=l

B1 B2 S1 S2 T1 T2
Test & Stroke No'
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AVF - Baseline to Second Test (1st Stroke)

AValve Factor vs Initial Valve Factor - All Gate Valves in
Stellite Seats/Cold Treated Water/Nowpf Str}o}kes

and Second to Third Test (1st Stroke)

AVF - Bascline to Second Test
.AVF -Second to Third Test

G96.01
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Initial Valve Factor - Baseline or Second Test (1st Stroke)
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AValve Factor vs Initial Valve Factor - All Gate Valves in
Stellite Seats/Cold Treated Water/No DP Strokes

(outliers removed)

5,?AVF - Baseline to Second Test

’AVF - Second to Third Test

AVF - Baseline to Second Test (1st Stroke)
and Second to Third Test (1st Stroke)
0

o

t - -
Initial Valve Factor - Baseline or Second Test (1st Stroke)
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Valve Factor

Progression of Closing Valve Factors at Initial Wedging -
Stellite Seats/Cold Treated Water/Low DP Strokes -
No Internal Maintenance Prior to Basg"lzﬂ'rge Test

G27.06

G27.14

&— -

G75.07

G83.02

G63.06

G27.01

G56.02 4— : .

v

*

G69.06 &

- (1-4) between the baseline and second tests.

All valves received a LOW number of DP strokes

B1 B2 S1 S2 T1 T2
Test & Stroke No
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Progression of Opening Valve Factors at Flow Initiation -
Stellite Seats/Cold Treated Water/Low DP Strokes -
No Internal Maintenance r Ba(;’ne Test

G27.06

G27.01

—e A
G27.14

4"?

G83.01
G83.02

& G58.01

Valve Factor
‘F
¢

/1
1
¢

All"valves received a LOW number oI’ DP strokes
(1-4) between the baseline and second tests.

B1 B2 S1 S2 T T2
Test & Stroke No

October 2001 JOG PV Program Status Update 33 MMPR



Progression of Closing Valve Factors at Initial Wedging -
Stellite Seats/Cold Treated Water/Low DP Strokes -
Internal Maintenance Prior to Baseline Test (FN-03 Effect)

S

G69.08

7

9 DP Strokes
Performed Prior to
Baseline Strokes

G44.09

G75.02

Valve Factor

G69.02

G44.14
G44.10

G44.13

G22.19 All valves received a LOW number of DP strokes
(1-4) between the baseline and second tests.

All valves had internal maintenance preceeding the
Baseline Test (FN-03 effect).

1

B1 B2 S1 S2 T1 T2
Test & Stroke No
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Progression of Opening Valve Factors at Flow Initiation -
Stellite Seats/Cold Treated Water/Low DP Strokes -

9 DP Strokes
Performed Prior to

Baseline Strokes
G69.08 /A

L 2

Valve Factor

* G44.14
G44.12 G44.10
G59.01
G22.19

All vaives received a LOW number of DP strokes
“1(1-4) between the baseline and second tests.

All valves had internal maintenance preceding the
Baseline Test (FN-03 effect).

B1 B2 S1 S2 T1 T2
Test & Stroke No
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AValve Factor vs Initial Valve Factor - All Gate Valves in
Stellite Seats/Cold ated Water/Low DP S((jokes

AVF - Baseline to Second Test (1st Stroke)
and Second to Third Test (1st Stroke)
(@)

BAVF - Baseline to Second Test

’AVF - Second to Third Test

I
[

Initial Valve Factor - Baseline or Second Test (1st Stroke)

October 2001 JOG PV Program Status Update 36

AMPR



Progression of Closing Valve Factors at Initial Wedging -
Stellite Seats/Cold Treated Water/High DP Strokes -
No Internal Maintenance Prior to Baseline Test

G27.11 T
< G27.11 is a Noble Chem valve.

G44.02

G75.06

G27.07 ¢

Valve Factor

G54.01

All valves received a HIGH number of DP strokes (>4)
between the baseline and second tests.

i

B1 B2 S1 S2 T T2
Test & Stroke No
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Progression of Opening Valve Factors at Flow Initiation -
Stellite Seats/Cold Treated Water/High DP Strokes -
No Internal Maintenance Prior to Baseline Test

B T e

G27.07

‘/1627.11 is a Noble Chem vaIv:l

G75.0
1y
O
o
15}
©
w
o G44.02
=z
©
> $54.02
¢+ .
G54.01
All valves received a HIGH number of DP strokes (>4)
1 between the baseline and second tests.
B1 B2 S1 S2 T1 T2

Test & Stroke No
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Progression of Closing Valve Factors at Initial Wedging -
Stellite Seats/Cold Treated Water/High DP Strokes -
Internal Maintenance Prior to Baseline Test (FN-03 Effect)

¢ G27.10

L
L
O
]
w
o
>
5 G27.05
>
All valves received a HIGH number of DP strokes
G22.20 (>4) between the baseline and second tests.
All valves had internal maintenance preceding the
B Baseline Test (FN-03 effect).
B1 B2 S1 S2 T1 T2

Test & Stroke No
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Progression of Opening Valve Factors at Flow Initiation -
Stellite Seats/Cold Treated Water/High DP Strokes -
Internal Maintenance Prior to Baseline Test (FN-03 Effect)

G27.10

G27.05 ®
G27.08

Valve Factor

G22.03

G22.20

All valves received a HIGH number ol DP strokes
(>4) between the baseline and second tests.

All valves had internal maintenance preceding the
Bascline Test (FN-03 effect).

IL

B1 B2 S1 S2 T1 T2

Test & Stroke No
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AVF - Baseline to Second Test (1st Stroke)

AValve Factor vs Initial Valve Factor - All Gate Valves in
Stellite Seats/Cold Treated Water/High DP Strokes

BB

7 AVF - Baseline to Second Test

B ‘AVF-Second to Third Test

and Second to Third Test (1st Stroke})

. .

R

Initial Valve Factor - Baseline or Second Test (1st Stroke)
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Valve Factor

Progression of Closing Valve Factor at Initial
Wedging - Double Disk Gat{; ch{yes -

£

T

Normally in cold water (<120°F)
Tested in cold water

- - - Normally in hot water (>120°F)
Tested in cold water

—— - Normally in steam environment
Tested in steam environment

All valves have stellite disks and seats and
are located in treated fluid systems.

B1 B2
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Progression of Closing Valve Factor at Initial
Wedging, Point 2 - Double Disk Gate Valves

e

¢ Normally in cold water (<120°F)
*///’_‘ o _Tested in cold water
G54.02

-— - - Normally in hot water (>120°F)
.. Tested in cold water

—_—F - Normally in steam environment
Tested in steam environment

Second test had
repeatability issues.

¢58.01 - l /

3
8
131
]
1
o
2
o
G60.02 B =~ w . . _ - Mmm
G60.03 R N . —*
G56.01 /
G56.03 ¢— — R ~ -
PO o All valves have stellite disks and seats and
are located in treated fluid systems.
L : ‘ ‘ :
B1 B2 S1 S2 T1 T2

Test & Stroke No
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Progression of Closing Valve Factor at Initial
Wedging - Split Wedge Valves

G63.06

G63.01

G63.05

All valves have stellite disks and seats and
are located in treated water systems.

i+

B1 B2
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Progression of Closing Valve Factor at Initial
Wedging Point 2 - Split Wedge Valves

&

G63.01 o ~
563,08 /\/‘

I
o
2
3]
T
w
o
2
©
>

All valves have stellite disks and seats and are
located in treated water systems.

i

B1 B2 sS1 S2 T1 T2
Test & Stroke No
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Progression of Closing Valve Factors at Initial Wedging -
Baseline DP S trokes >30 Days After S tatic Stroke

G99.04 @ Low Temp/Treated Water

S#dayg ..ot [  Hot water/Steam
A Untreated Water
Stellite Disk & Seat

.......................... Exelloy Disk/Monel Seat

G41.06

G22.17

223 days
33 days
§ Y
3]
& 30 days
)
% G41.02 G75.07
> 49 days [ - —
., G20.01 X
53 days v
109 days
B1 B2 S1 S2 T1 T2
Test & Stroke No
MMPR
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Progression of Opening Valve Factors at Flow Initiation -
Baseline DP Strokes >30 Days After Static Stroke

€ Low Temp/Treated Water
Sd dave e o... §99.04
AYyS gt T el 0  Hot water/Steam
e
A Untreated Water
Stellite Disk & Seat
G41.06 5 e " Exelloy Disk/Monel Seat
- - G22.17

« | 223days «-///—"

bS]

Q

©

w

Q

2

]

N 33 days G75.07 G41.02

109 days
N
53 days — G60.02
1 }’D_f {3
'. . . v
B1 B2 S1 S2 T1 T2
Test & Stroke No
WMPR
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AValve Factor vs Initial Valve Factor -
All Gate Valves

¢V

o

&
o 0‘ 0
g

AVF - Baseline to Second Test (1st Stroke
and Second to Third Test (1st Stroke)
i
]

=y

AVF - Baseline to Second Test

F -Second to Third Test

Initial Valve Factor - Baseline or Second Test (1st Stroke)
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AValve Factor vs Initial Valve Factor -
All Gate Valves (outliers removed)

R A R A

AVF - Baseline to Second Test

.AVF -Second to Third Test

AVF - Baseline to Second Test (1st Stroke
and Second to Third Test (1st Stroke)

initial Valve Factor - Baseline or Second Test (1st Stroke)
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Guide Friction Evaluation

* Flexible and solid wedge gate valve repeat test data
evaluated to identify instances of guide-controlled VFs

* Limited repeat data for most material pairs

* 300 SS disk guide vs 300 SS body guide pairs - 5 valves
with repeat data
» Guide friction bounds seat friction
» Possible effect of valve disassembly/re-assembly (FN-03?)
» Stellite disk guide with various body guide - 4 valves with
repeat data
» No degradation
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Valve Factors

Progression of Valve Factors at Maximum After Cracking
Attributable to Guide Friction - Stainless Steel Disk & Body

Guides

* $S-SS Disk-Body Guide Materials
0 [1 300 $S-CS Disk-Body Guide Materials
@ 300SS - 17-4PH Disk-Body Guide Materials

»
¢

-y

B1 B2
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Valve Factors

Progression of Valve Factors at Maximum After Cracking
Attributable to Guide Friction - Stellite Disk Guide Material

SO S as

¢ Stellite - 17-4PH Disk-Body Guide Materials

O Stellite-CS Disk-Body Guide Materials

’/\‘ @  Steliite-Stellite Disk-Body Guide Materials

. —@ @
@&—
B B2 S1 82 T1 T2

Test & Stroke No
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» Data is separated by bearing material
» Bronze and Non-Bronze
* Bronze Bearings
» Treated water systems
— Bearing friction coefficient is stable or decreasing
» Untreated water systems
— Significant variations - no trend has been identified

 Non-Bronze Bearings
» Bearing friction coefficient is stable or decreasing
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Bearing Friction Coefficien

Progression of Bearing Friction Coefficient for
Butterfly Valves - Bronze Bearings in Treated Water

B11.1
H/High/NO

&—. VY

-~ Y

H = Horizontal Stem \

V = Vertical Stem

Low = <5 DP strokes between
Baseline & Second Test

High = 5 or more DP strokes between
Baseline & Second Test

NO = Normally open valve

_I_ NC = Normally closed valve

B12.1
S5/Low/NQO
b g 4
B13.1
V/High/NO
B15.1
V/ILow/NC

|

B1 B2 S1 S2 T1
Test & Stroke No.
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Bearing Friction Coefficient

Progression of Bearing Friction Coefficient for

B08.1
0. .
PR =T tmj'gP/NC
.0 s s
» , ~
. - ” ~
m . N
B03.2 S
. 0 . HMigh/NO N
BO1.2 O = - = = = = = - a ) . BN
HINO . - T - ‘O . BO06.1
P ~ \V/LOW/NO
E:-.=::\____' __________ O BO7.1 \\
N ‘ . H/High/NC N o
‘,\ . - e . o~ -
O » '
B H = Horizontal Stem
v?n?éa e - V = Vertical Stem
R = BT 32\?65 _ _ Low = <5 DP strokes between
LT Baseline & Second Test
o- B09.4 High = 5 or more DP strokes between
B """"" Ovme Baseline & Second Test
B09.1 NO = Normally open valve
VINC NC = Normally closed valve
L ‘ :
B1 B2 S1 S2 T T2

Test & Stroke No.
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Progression of Bearing Friction Coefficient for
Butterfly Valves - Non-Bronze Bearings

B22.4 —4@—— = treated water
ViILow/NO
= ={J= — = untreated water
830.3’
VINO
B22.3"_’_’—//’—‘
- VINO
fesd
9
L
e
@
0
Q B20.1
c HiLownNe B ~ o
0 R
-~ ~ -
L ~ .
s -
w -
o =0
c - .
= B161 O - w o . _ _ e
Iy ViHighhne T T e e ~ . -
o e T S . H = Horizontal Stem
T s -0 V = Vertical Stem
8221 816.3 ~ O Low = <5 DP strokes between
VINO .o VINC Baseline & Second Test
—= = " High = 5 or more DP strokes between
- Baseline & Second Test
oz ° - NO = Normally open valve
Tt .l NC = Normally closed valve
B22.2 ¢ T~ - PN
—_ VINO “0 g253
T VINO
B1 B2 S1 S2

Test & Stroke No.
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e Scope of Testing - 8 Valves in Program

» guide material combinations including CS, 300SS,
400SS, 17-4PH, Stellite and Bronze

» 4 manufacturers

» valve sizes from 2 to 16 inches

» 3 normally open; 5 normally closed
» test DPs from 85 to 1900 psi

» flow velocites from 10 - 50 ft/sec (pipe area);
10 - 85 ft/sec (seat area)

October 2001 JOG PV Program Status Update 57 WMPR



Balanced Disk Globe Valves (cont'd)

* Scope of Testing (cont’d)
» water temperatures from 49 to 94°F
» 5 treated water: 3 untreated water

> 3 low DP stroking (<2/yr); 5 high DP stroking (4 to 75/yr)
» 3 overseat flow; 5 underseat flow

CONCLUSION:

Good coverage of desired valve configurations
and flow conditions.
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Balanced Disk Globe Valves (contd)

« Status of Tests Completed and Approved
Baseline only: 1 valve
Baseline and second tests: 4 valves
Baseline, second and third tests: 3 valves

CONCLUSION:

63% (10/16) of repeat tests completed (18/24 total
tests). Good basis to examine results and
conclusions.
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Balanced Disk Globe Valves (cont'd)

* Test Results
> All valves show low DP thrusts (expected)
> Repeat tests show no degradation

> Untreated water valves show thrust variation (not
degradation)

CONCLUSIONS:
* No degradation in DP thrust for balanced disk globe
valves in water systems.
* DP thrust is small and valves are not sensitive to
degradation.

October 2001 JOG PV Program Status Update 60 AMPR



Progression of Valve Factor for Balanced Disk
Globe Valves at Seating

RN AR
i —t—BG01.1 |
: —&—BG06.1 |
i i
i b= BG06.2 ;
| %--BGO8A |
! !
| —e—BG10.1 :
| i
! —+—BG10.2 }
- Noisy thrust signal; elevated
S8 running load near scated position.
a
u
]
2
<
>
. [Onsecond test, seating region is . e e S
‘rounded"rather than sharp as in other
tests, and no valid VFs are determined.
ﬁ“’\‘ *
. _X-
[ - ‘ ' ——
—~- e
B1 B2 S1 S2 T1 T2

Test & Stroke No.
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Valve Factor

Progression of Valve Factor for Balanced Disk
Globe Valves at Unseating

Scifclosing DP thrust; elevated
running load at beginning of stroke.

/

Notsy thrust signal; clevated runnmg foad ncar seated
position.

&

—_
I

/M ,\ﬁg

Scllclosmmg DP thrust.

. —m—BGO05.1
—&—BG06.1
—=—BG06.2
——BG07.1
- %--BG08.1
—e—BG10.1
—+—BG10.2

BascTline tests showed small unwedging”
that increased apparent DP thrust.

B1 B2
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e Planned Actions
» Document conclusions based on existing data
» Close JOG Balanced Disk Globe Valve activities
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Unbalanced Disk Globe Vque T_est Results

e Small changes in valve factor

e All changes to date appear to be within instrument
uncertainty

* No evidence of degradation (consistent with Topical
Report conclusion of no degradation mechanisms)

e Sufficient data does not yet exist to justify
discontinuation of water flow testing
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Progression of Valve Factor for Unbalanced
Disk Globe Valves at Seating (underseat flow)

. —+—UGO1 —m—UGO2
| -A--UG03 --0--UGO4 |
1 —%—UG08 —e—UGO9 |
| e——UG10  =—Ee=UG14

------------------------

Valve Fact
a /

.l

B1 B2 ' S1 S2 T1 T2
Test & Stroke No.
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JOG PV Program Closure

At conclusion of JOG dynamic testing, JOG will
evaluate all test results

JOG conclusions will:
» Confirm appropriate interim program assumptions
» Require appropriate modification to interim program
and
» QGive basis for final program

JOG will prepare final program report & submit to
NRC

NRC to provide final SER
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Table 3-1: Gate Valve Test Matrix 16-Oct-01

JOG Test Disk Face Seat Face Disk Guide Body Guide DP Strokes Stem As-Tested
Matrix No Reference Manufacturer  Size (in) Class (Ib) Disk Type Material Material Face Material Face Material Fluid Per Year Orientation Valve Fac
G0101 | moved 0GOB01| T P I N
G01.02 Velan 6 300 iFiexible Wedge ESteIlite EStelhte .Carbon Steel iCarbon Steel untreated water 0 Vertical ! High !
G06.01 T T velan 127 [ 150 [Flexible Wedge Stelite EStelhte {Eéébb}iéteex ECarboh Steel  luntreated water "0 |Horizontal 1 Low |
G06.02 Velan 12| 150 IFiexible Wedge 'Steliite iStellite “ICarbon Steel Carbon Steel ~ untreated water "0 [Horizontal | Low i
Gos.o1 | i Anchor/Darlmg 796 | 150 |Flexible Wedge  [Stellite Stelite  |CarbonSteel  ICarbon Steel untreated water ‘4 |\Vetical | High |
G08.02 TIvelan 1" 8 | 150 IFlexible Wedge gsieui'té iStellite lCarbon steel  |Carbon steel untreated water | 10 |[Vertical '}“Hﬁé’h l
1G10.01 o 'Anchor/Darling 18 | 150 |Flexible Wedge iSteliite ESlelllte [Carbon steel Eé?ﬂon steel untreated water 10 Horizontal ! " Low
G10_02 o Anchef'/l)j[lvlpga 1 18 ) 71~570 "IFlexible Wédg? isgeliite !Stelhte V|Carbon steel jCarben stee! 7 {xnfreatee'yf/e_t‘en.' i 1.0 Ho_r"%o‘ntal 'Lngh A}
G10.03 ireplaced by G06.02 ‘I i : : ; !
G1zol | . Velan R 300 le Wedge Stellite iStellite ICarbon steel ‘Carbon steel untreated water Vertical High
G15.01 T |Velen 127 | 150 [Flexible Wedge gs'teuité" "js't'e'nme‘ §Cafboﬁ'étééi i Tic'arbbn' steel ' Euh{reéiéa‘ water " Horizontal | High i
G1502 | movedt0G1003) , b T ; (I S - |
G17.01 Walworth 24 150 .Solid Wedge Stellite :Stellite ‘Stellite ’Carbon steel ‘untreated water 1 \Vertical Low !
Gi7.02 Walworth 20 | 150 |SoidWedge IStelite”  iStelite Stellte xCarbon stel luntreated water >1 Vetical | Low 1'
G001 | ' Borg—Warner U4 7] 300 Flexible Wedge  [Stellite Eé‘ llite [Carbon Stee! 117.4 PH Euhireéiéd&véiér 4 |Vertical T
62201 » - Velan 6 150 »Flexible Wedge EStelIite :S llite %Carbon Steel ?Carbo‘n Stee! {ﬁrea#edlclosed loop weter | 0 7 Horizontal High
G22.02 moved to G27.14 ; : _ »

G22 ' Borg-Warner ; 8 150 EFIexibIe Wedge ‘Stellite ;Stellite ‘Carbon steel ‘Carbon steel ‘treated/closed loop water : 1 ‘Honzontal High
iG22.04 | moved to G32.04 ‘ ' t

'G22.05 | moved to G91.05 ‘ g

G22.06 ' moved to G27.15 '

G22.07 Anchor/Darhng 12 900 Flexible Wedge  Stellite Stellite Carbon steel Carbon steel treated/closed loop water 0 ‘Horizontal Low
'G22.08 o A hor/Darlmg 12 900 ?-Flexible Wedge ESteIIite Stelhte iéa-fbon steel ;Carben steel itreéted/close-d Iobp water | O Horlzonlal . Low !
G22.09 )  [Walworth 10 150 iSolid Wedge  [Stelite  iStelite Carbon Steel ICarbon Steel treated/closed loopwater | 0 |45 deg Low
@ibn T Walxvonh o 8 ':150 ~ 1$elid Wedge iSteiliie B ~St‘evllffei - ?érpeh :Sieel. ICarboq it?il,,ﬂ treeted/closed Ioop wa&aﬁ ;;.0:‘ 45 deg quh' !
G22.11 moved to GQQ o7 ) ) i ; O ) : ) ,
G22.12 T T |anchorDariing | 18 | 300 iFlexible Wedge :Stelllte iStellite ' Carbon steel ""'c'a’%r'féieel 1 eat d/clds%& loéﬁ&azer T Nertical | Low
G22.13 | moved to G27.16 - - i - ,,,_,A,}

G22.14 Anchor/Darling 18 300 ‘Elexible Wedge lStell_n}e_ | i‘e_"it:',_, ?a{bon steel Car?gn ‘steel o ‘treatee{elo.s.efilo_o;i \ﬁaie[ 1 ) Vemc_:a;lv 77~jlg*h
G22.15 | moved to G63.05 i ¥

(G22.16 moved to 563.06 Ji D L A I T B
G22.17 Anchor/[_)—é;l—iﬁgw >>>>> 18 300 Flexmle WedgeA Stellite Stelite~ |Carbon stee! "iCarbonsteel ireactor coolant water 0 20 de§ T _HEQ_H o
G22.18 | replaced by B15.2 T AR T

G22.19 Crane 14 900 |Flexible Wedge  [Stellite Stellite Carbon steel Carbon steel " ltreated/closed loop water 0 [120deg Low
G22.20 Crane 14 900 {Flexible Wedge Tlstelite [Stelite Carbon steel Carbon steel treated/closed loop water 0 120 deg Low |
G22.21 Powell 24 900 |Flexible Wedge (Stellite Stellite Carbon steel  |Carbon steel reactor coolant water 2 Vertical ' High
G22.22 Crane 24 900 |Flexible Wedge |Stellite Stellite Carbon steel Carbon steel reactor coolant water 2 Vertical High
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Table 3-1: Gate Valve Test Matrix 16-Oct-01

JOG Test Disk Face Seat Face Disk Guide Body Guide DP Strokes Stem As-Tested
Matrix No Reference Manufacturer  Size (in) Class (Ib) Disk Type Material Material Face Material Face Material Fluid Per Year Orientation Valve Fac
G22.23 Anchor/Darling 18 300 Fiexible Wedge  Stellite Stellite Carbon steel Carbon steel reactor coolant water 20 deg High
G27.01 Velan 6 150 Flexible Wedge Steliite ‘Steliite ‘Carbon Steel ‘Carbon Steel ‘treated/closed loop water | Horizontal High
G27.02 | moved to G92.02 ! ' ' ‘ ' ' ‘

G27.03 | moved to G89.02 ;

IG27.04 Velan 3 300 Flexible Wedge ~Stellite “Stellite ‘Carbon stee ‘Carbon steel ‘treated/closed loop water 16 |Vertical High
1G27.05 Anchor/Darling f 3 300 ';F'ie'x'ible Wédge Steliite fSteHite ‘Carbon steel ‘Carbon steel feedwater "~ 6 |Horizontal Fﬁgh
JG27.06 Velan i 6 150 rFlexible Wedge ‘Stellite istellite ‘Carbon steel iCarbon steel ;treated/closed loop water ' 4 45 deg Low
:G27.07 Anchor/Darling 12 300 Flexible Wedge  Stellite Stellite Carbon steel Carbon steel treated/closed loop water 4 Horizontal High
G27.08 Walworth 3 300 [Flexible Wedge ‘Stellite Stellite ‘Carbon steel ‘Carbon steel ‘reated/closed loop water 12 Horizontal 'H'igh
G27.09 Anchor/DarIing ' 4 300 ?Flexible Wedge ‘Stellite :Stéllite ?Carbon steel ‘Carbon steel .treated/closed loop water ? 15 Horizontal High
G27.10 Anchor/Darling | 4 300 'Flexible Wedge Stellite ‘Stellite ‘Carbon steel ‘Carbon steel treated/closed loop water . 20 [ertical High
‘G27.11 Anchor/Darling 4 300 ?Flexible Wedge Stellite Stellite Carbon steel ‘Carbon steel ‘treated/closed loop water ‘ 20 Horizontal Low
?G'27.12 moved to G22.17 , ' ' ‘ ' ' i

G27.13 replaced by G22.23; i j

G27.14 B B Velan , 6 150  Flexible Wedge ‘Stellite ‘Stellite ‘Carbon steel ‘Carbon steel ‘treated/closed loop water g .fHorizontaI High
jC;27.15 Velan l 12 150  Flexible Wedge ‘Stellite “Stellite Carbon steel Carbon steel treated/closed loop water 8 !Venical Low
G27.16 Anchor/Darling 4 600  Flexible Wedge  Stellite ‘Stellite ‘Carbon steel Carbon steel treated/closed loop water ' 21 105 High
G27.17 Powell 3 300  Solid Wedge Stellite Stellite Carbon steel Carbon steel treated/closed loop water 16 "Horizontal High
G27.18 ! Anchor/Dailing 18 300 Flexible Wedge Stellite Stellite Carbon steel Carbon steet treated/closed loop water 10 ;Venical High
G32.01 | Velan 6 150  Flexible Wedge  Stellite Stellite Stellite Carbon steel treated/closed loop water ‘ 2 EVenical

G32.02 Velan 8 150  Flexible Wedge  Stellite Stellite Steliite Carbon steel treated/closed loop water 2 lVedical

33203 Crane L6 300  Solid Wedge Stellite Stellite Stellite Carbon steel treated/closed loop water 0 Horizontal Low
332,04 Velan " 900  ‘Flexible Wedge  Stellite ‘Stellite Stellite ‘Carbon steel feedwater 0 |Mertical

?Gsz.os Crane [T 300 ‘Solid Wedge  Stellite Steliite ‘Steliite Carbon steel treatediclosed loop water | 0 IHorizontal High
1G36.01 Anchor/Darling 3 900 :Flexible Wedge  Stellite Stellite ‘Carbon steel Carbon steel steam ' 2 Vertical Low
G36.02 | moved to G22.21 ' ' ' ' ' J

1636.03 | moved to G22.22

G36.04 | movedto G41.07 | | ! : :

G41.01 | moved to G27.18 ‘ ‘ | —

G41.02 Powell 10 900 7?Fléiibiéiwrédgé' frsite’liiiéﬂ ' );éitelliite” o iCVarbon steel ‘Carbon steel ‘steam A 12 Vertical Low
G41.03 | movedto G27.17 | ' - ' - : ' o L
G41.04 ' o Ahchor/DarIing 8 600 ;Flexible Wedge ‘Steliite :Stellile " Carbon steel ‘Carbon steel ‘steam L 12 Vertical High
Ga1.06 | ) Ahic':r{or/[?'arrlrif\gri B 78 7 GQO 3{F-;Iei(ible Wedge :Stellite ESteIIite 7 ;Qar})pn Steel ‘Carbon S_teel istggm 7 l 4 ljio_rizor.ﬂal 5 H’gh .
Ga107 | NVelan 4 600 |Flexible Wedge  Stelite Iseiie {Carbon Steel  Carbon Steel steam | 12 |vertical | Low
G44.01 moved to G22.18 : ; : : : i

G44.02 ST (Walworth 4 900 [Flexible Wedge Stellite iStellite 1300 series S [300 series S itreated/closed loop watér”i 1 |Vertical ; Low
G44.03 © 7 |walworth 4 ‘800 ;H'e&ibié Wedge [Stelite 'is'iem{e ' 300 series SS Eéoo’ series SS itreated/closed loop water B Vertical P Low
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Table 3-1: Gate Valve Test Matrix 16-Oct-01
JOG Test Disk Face Seat Face Disk Guide Body Guide DP Strokes Stem As-Tested
Matrix No Reference Manufacturer  Size (in) Class (Ib) Disk Type Material Material Face Material Face Material Fluid Per Year Orientation Valve Fac
G44.04 Powell 4 300 Solid Wedge Stellite :Stellite §300 series SS ;300 series SS ireactor coolant water 0 Horizontal High
G44.05 Powell | 4 300 |Solid Wedgé \Stelllte %Stéllite Ei’:(adts'eﬁési ss ?300 series SS ;reactévr coolant water I 0 Horizontal | Hfgh
G44.06 Powel 4 300 !Solid Wedge Stellite :Stellite 300 series SS :300 series SS or coolant water 0 Horizontal Low
" Walworth 24 600 ible Wedge 'Stellite Stellite 300 series SS 1300 series SS treated/closed loop water 0 |Vertical Low
"~ walworth 12 600  Istelite Es‘teimé 1300 series S |300 series S8 treatediclosed loopwater | 0 |Vertical Low
i ‘Anchor/Darling | 6 900 Flexible Wedge  iStellite [Stellite 300 series SS  [300 series S5 [feedwater | 0  |Vertical " High
Anchor/Darling | 6 900 [Flexible Wedge j'Ste'uité' Esnéﬂiié 300 series SS 1300 series S$ feedwater 0 |vertical w High
Anchor/Darling 6 900  [Flexible Wedge iStellite fSteIIite 300 series SS 300 series SS feedwater 1 Vertical . High
Anchor/Darling 6 900  |Flexible Wedge ?Sfeilite iStellite {300 series SS 1300 series S8 " lfeedwater 1 |Vertical High
Anchor/Darling 6 | 900 |Flexible Wedge IStelite Stellte 300 series SS 300 series SS feedwater T 1 |Vertical High
Anchor/Darling | 6 900  |Flexible Wedge  iStellite istellite 300 series SS {300 series SS foedwater 1 |Vertical | High
Anchor/Darling 8 150 [Flexible Wedge Steliite iStellite 300 series SS 300 series SS  freactor coolant water 0 Vertical f '
G44.16 | moved to G75.11 " : ' ST : S P - :
G44.17 Anchor/Darling 4 900 Flg&_qb_lé Wéigj% T._St‘euit'e‘ B :Stellite igqg series SS E;od series SS ire;;tqy coolant water | 0 v—enTc':i—_1 7"L6W'
G44.18 Aloyco 4 1500 [Solid Wedge ~ 'Stellite iStellite 300 series SS {300 series SS reactor coolant 0 |Vertical ' Low
G49.01 A'h(:h'or/DFarIinQ 6 300 Eié;i‘t;!é‘Wédge Stellite Zéﬁellﬁe {300 series SS 300 series SS \reated/closed loop water :5<5(<10 Vertical t Low
Gi902 Anchor/DarIingr 3] 300 EF-Iéxi”ble Wedge ‘Stellite EStelIile l;300 series SS 300 series SS _untréated water : 12 45 deg : Low
'G49.03 | movedto G44.17 | o ' ' ' ' ,
G52.01 | moved to G44.16 : , 5 :
G54.01 A'nchof/'D'arling’ 3 1500 Double Disk ‘Stellite “Stellite - treated/closed loop water ‘ 0 :Venical Low
G54.02 Anchor/Darling 6 150  Double Disk Stellite Stellite » treated/closed loop water ' 0 ;Vertical Low
654.03 Anchor Darling 3 1500 Double Disk Stellite ;Stellite : reactor coolant j 0 Wertical Low
G54.04 Anchor/Darling 4 660 Double Disk Stelite isStellte i reactor coolant water | 0 |Vertical Low
G55.01 - Avn‘choAr/‘Dal;Iing 1 4 1500 Double Disk ‘Stellite ~Stélﬂte ' ' i reactor coolant water 10 Vertical Low
G56.01 Anchor/Darling 4 1500 |Double Disk ‘Stellite iStellite i reactor coolant water 0  |Vertical Low
G56.02 " " |anchorDarling | 6 150 Double Disk  iSteliite ‘Stelite f ’ " lireatediciosed loop water | 0 [Vertical Low
G56.03 | AnchoriDaring | 4 | 1500 |Double Disk Stellite iStelite i o " lreactor coolant water | 0 |Vertical | Low
(G57.01 " |AnchorDaring | 6 | 300 [DoubleDisk  IStelite Stellite N } " lireatediclosed loop water | 15 |Horizontal | High
G57.02 Anchor/Darling 8 300 |DoubleDisk  iStelite  {Stellite | 7 Jreactor coolant water "0 [45deg High
G57.03 T lAnchorDaring | 8 | 300 DoubleDisk  IStelite  iStelite | 0 reactor cooiant water | 0 |Vertical
ics801 | ‘IAnchor/Darling 4 ]300 [DoubleDisk  iStelite S treatediclosed loop water | 4 [Vertical |
iGss0z | Anchor/Darling 8 150 |Double Disk  [Stelite S luntreated water | 6 [Vertical | Low
G59.01 o Anchor/Darling 4 | 900 |Double Disk Stelite IStellite o ) T heeawater 77770 |Horizontal | High
G59.02 | Anchor/Darling 6 300 |Double Disk  |Stelite  [Stelite | ‘ reactor coolant water 0 |Horizontal High
G60.01 T T M anchorDarling | 10 600 |Double Disk  |Stelite [Stellite ) S lsteam 10 vedicat |
Ge002 | Anchor/Darling 4 900 |DoubleDisk  IStellite Stelite | T  steam 12 |Vertical Low
G60.03 " |Anchor/Darling a 600 |Double Disk Stelite |Stellite T T steam T 6  |Horizontal High
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Table 3-1: Gate Valve Test Matrix 16-Oct-01

JOG Test Disk Face Seat Face Disk Guide Body Guide DP Strokes Stem As-Tested
Matrix No Reference Manufacturer  Size (in) Class (Ib) Disk Type Material Material Face Material Face Material Fluid Per Year Orientation Valve Fac
iG60.04 Anchor/Darling : 10 900  Double Disk Stellite Stellite steam 8 Vertical High
EGSO‘OS Ahéﬁgr)bérlihg 4 600 Doﬁble Disk ?Stéllite "Stellite steam o] Horizontal High
fLGso.oe Anchor/Darling 4 600 :dbubie Disk ?Stellite ?Stellite : feedwater 12 [75deg High
:66301 AI?yg_q l <] 1_50. jSp.I.i_t Wedge :Stel!ite ;Stellite vStellite ,300 series S8 tfe;ffd/c]o§e§ loqp water o 1.5 7 Vrertircalﬁ ; Low
%963,02 Aloyco ' 6 300 3Split Wedge ;Stellite ?.Stellite . ‘ reactor coolant water 1 Horizgntal 1 ,LOW
iG63.03 Crane-Aloyco ! 8 300 :Split Wedge Stellite Stellite 300 series SS 300 series SS rreactor coolant water 0 Vertical Low
1563.04 Aioyco i 6 150 SplitWedge Stellite ‘Steliite ' 300 series SS 'reactor coolant water 0 |Vertical High
57663:65 Qraqe-Aonco i 6 300 {Split Wedge :Stellile “Stellite reactor coolant water 0 Vertical Low
'G63.06 Crane-Aloyco | 6 300 :Split Wedge Stellite ‘Stellite ; reactor coolant water 0 Vertical Low
iG65.01 Aloyco ' 8 150 ?Split Wedge 3Stellite Stellite '300 series SS Stellite treated/closed loop water ‘ 0 Vertical High
iGe5.02 Créhé—Aloyco ' 8 300 'Spﬁt Wedge ‘Stellite fStélIite ‘300 series SS 300 series SS reactor coolant water ' Q High
1665.03 lreplaced by G65.03] ' ' ' ‘ ' ' 3

1G69.01 Westinghouse 8 316 Flexible Wedge  Stellite “Stellite ‘Stellite 17-4 PH treated/closed loop water 0 45 deg Low
1G69.02 Weslinghouse | 6 150 .Flexible Wedge Stellite Steliite Stelite  17-4PH treated/closed loop water 0 ;\Tfﬁc}f“— T Low
;66903 Westinghouse . 3 1500 jFIexibIe Wedge :Stellite {Stellite "Stellite 17-4 PH ‘reactor coolant water 1 iVertical High
‘669.04 Westinghouse 3 2035 Flexible Wedge  Stellite Stellite Stellite 17-4 PH reactor coolant water Vertical Low
'G369.05 Velan 4 . 1500 Flexible Wedge ‘Stellite Stellite ‘Stellite Stellite reactor coolant water o] fVerticaI Low
G69.06 Westinghouse 6 . 900 Flexible Wedge  Steliite Stellite ‘Stellite 17-4PH reactor coolant water 0.7 Vertical High
;669.07 ! Westinghouse 3 . 2035 Flexible Wedge Stellite Stellite ‘Stellite 17-4 PH reactor coolant water 0 Vertical Low
G69.08 | Velan 12 300 Flexible Wedge ~ Stellite Stellite ‘Steliite 300 series SS Teactor coolant water 0 Vertical Low
G69.09 Velan 6 1500  Flexible Wedge Steliite Stellite Stellite 300 series SS reactor coolant water 0 j\/erﬁcal Low
'G69.10 Velan . 3 1500 Flexible Wedge Stellite Stellite Stellite 300 series SS reactor coolant water 0 Vertical Low
'G69.11 Velan i 3 1500 Flexible Wedge ‘Stellite ‘Stellite ‘Stellite '300 series SS ‘reactor coolant water 0 Vertical Low
jl(369412 Westinghouse 1 10 300 Flexible Wedge ‘Stellite ‘Stellite Stellite 17-4 PH ‘treated/closed loop water ‘ 0 Vertical Low
1569.13 Anchor/Darling 12 900 EFIexibIe Wedge ‘Stellite fSteIIite Stellite ‘Carbon steel reactor coolant water 0 Vertical Low
1G69.14 Clvelan ; 16 150 Flexible Wé&bé ‘Stelite éSféliite Stellite ‘Carbon steel ‘treated/closed loop water ’ 0 Horizontal Low
G69.15 Westinghouse 4 1525 iFlexible Wedge Stellite ‘Stellite }Siellﬁe '17-4 PH 'reactor coolant ' 0 |Vertical Low
G73.01 | movedtoGe9.12 | C " ‘ ' : |

G73.02 Velan 4 1500 Flexible Wédge ' :Stellite Stellite ‘Stellite 300 series SS ‘reactor coolant water 10 Vertical High
G75.01 8 1525 [Flexible Wedge Stellite ‘Stellite 'Stellite 17-4 PH treatediclosed loop water 0 {Vertical | High
675.02 8 | 316 |Flexible Wedge |Steliite istelite istetiite 174 PH treated/closed loop water | 0 [45deg | Low
G75.03 Westinghouse 4 | 900 Flexible Wedge Stellite Clstelite Stellite 174 PH ltreated/ciosed loop water .~ 0 |Vertical High
6775047 Wé_stlnghouse - 3 . 2035 ﬁexm!e We@gg ) Stglli_té ;Stéllite i Wﬁiételrl'irte ‘1 7-4 PH ) Iireaépéf cé)qlé}jt w‘at:er. ‘ 1 V.(_er.ﬁ:cal_ K High
GZ:=>£6 N \{\{ggt?nghoy;e 6 15?5 Flexi_ple Wedge Ste_llite_ . ESteIhte is_tellit_e 11 7-{ PH Ereactor gooigpt watgr } 0.7 Ven.ical } ngh
O78Gr | | |Wesinghowse | © | 150 |rledbleWedge Selfe Selie sielie [74PH  jwesledidosedloopwater | 1 Vercal | Hih
_GE(_JB_ Velan 12 300 [Flexible Wedge |Stellite iSteIIite ; tellite i300 series SS reactor coolant water I o] Vertical v i High
C7509 | ... [Westnghowe | 3 [ 2085 [FlexbleWedge [Steiic St [Setie TT4PH . [reaciorconn |0 eosl [ Hh
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Table 3-1: Gate Valve Test Matrix 16-Oct-01
JOG Test Disk Face Seat Face Disk Guide Body Guide DP Strokes Stem As-Tested
Matrix No Reference Manufacturer  Size (in}) Class (b} Disk Type Material Material Face Material Face Material Fluid Per Year Orientation ValveFac
G75.10 Velan 16 160 Flexible Wedge Stellite Stellite ‘Stellite iCarbon steel ‘treated/closed loop water ! 0 Horizontal © High
:G75j1 - ‘ S Vélz:ah 14“ | " 900 EFléxibIe Wedge v Estéil'it'é' f;lStelIite " 'EStellite' 7 ,300 ggrieé SS Ereactor coczlérvlti wate} _ I . 07 quizc%n:fgi y High
G79.01 | moved to G69.13 ‘ ; ; ; i
G79.02 Westinghouse 12 1525 Flexible Wedge ‘Stellite Stellite iStellite 17-4 PH hot water f 0 Vertical i High
Gs1.01 | “Ring-0" | "8 | 900 IFlexible wedge Stelite i ite Stelite ~ [Stellite steam 5<X<10 |Vertical | High
G83.01 " |Borg-Warner 3 | 1500 Flexible Wedge :Stellte “ISteliite 1300 series SS H7-4PH’ treated/closed loop water | 0 |Horizontal | Low
383,02 BorgWamer | 4 |7 1500 |Flexible Wedge Stelite ES(eIIite 1300 series S8 )1 7T4PH weated/closed loopwater | 1 [Horizontal | Low
G8303 1 - 39rg-W§rner 7 ﬁ ‘ 7 909 iFIexib!e Wegge !Stellite ESteIlife T1316 Stain!ess Steeli1?-4 PH Efegdwa??r | 0 7 Vertical \ Higﬁ
G84.01 | moved to G83.03 ! ' ‘ ; ‘ '
Ges501 | Borg-Warner a7 1500 Flexible Wedge Stelite TSteliite 300 series SS  117-4 PH ‘hot water "1 |Horizontal | High
G88.01 N " iPowell g8 | 150 ESoIid Wedge {1Sér ' g13Cr “'ééfbon steel %Ca;boﬁ steel gtrea‘ted/closé'd Iéc;p water 0 Horizontal ‘ Higjh
G88.02 | moved to G89.03 , ‘ _1 ; : ;
G88.03 | " Powell 12 150 éSéIid Wedge ;13Cr ?1:§Cr 1300 series SS ECarbon Steel ‘Untreated water Y Vertical 'High
G89.01 Powell 8 150 §Sdfid Wedge i130r 513Cr ‘Stainless Steel  [Carbon steel ' iuntreated water/treated 10  |[Vettical | Low
G89.02 Powell T4 | Boo YSc'JIid Wedge E13€r E1SCr l3cr ICarbon steel ,;treatea/?crlaséaulédp water | 16 {Vertical “ Low |
G89.03 | Walworth 122 | 150 tSolxd Wedge i13Cr ' ?513Cr %Carbon steel !Carbon steel ¥unt}ééted water ' 4 Horizontal : i
'G90.01  {moved from progra : i
(G91.01 | moved to G22.19 ‘ 5
1691.02 | moved t0 G22.20 : ' ' _ ]
gGQ1.63 Powell 4 150  Flexible Wedge 13Cr 'ESteIlite 13Cr Carbon Steel ‘treated/closed loop water : <2 Horizontal High '
G91.04 ‘replaced by G32.05 ' ' ' ' ' :
iG91.05 iPowelt 6 150  Solid Wedge 13Cr ESteIlite Carbon steel Carbon steel treated/closed loop water ] Vertical ;
;'('391'.0‘6 Crane 18 300 ?Double Disk %1'30r iStellife %Carbon Steel %Cérbbn steel :feedwatéf 0 Vertical Low
G92.01 Powell 18 300  IFlexible Wedge Z130r IStetlite icarbon steel iCarbon steel A{reactor coolant water "12-15 [Horizontal K High |
692,02 Walworth 18 300 SolidWedge  [13Cr Stellite Carbonsteel  |Carbon steel treated/closed loop water | 4 |Horizontal | Low |
Ge203 | Powell | 3 | 900 !Solid Wedge  [13Cr “iStellite Carbonsteel  Carbon steel feedwater | 6  Wertical | High
[ Crane - 16 | 900 iFiexible Wedge IStelite  IStellite Stellite Malcoimized type 410 reated/closed loop water | 0 |[70deg | High
T [erene 16 900  |Flexible Wedge iStelite Steliite " IStellite “IMalcolmized type 410 ltreatediclosed loopwater | 0 [70deg TLow
Anchor/Darling 16 300 |Double Disk  iDeloro 50 “|Deloro 50 ' " [treated/closed loop water ) Horizontal
G99.01 ' ICrane 3 17300 IsolidwWedge 410 Stainless StiMonel Carbonsteel  |Carbon steel treated/closed loop water | 12 |Vertical
G99.02 i “[crane T T T} 37 | 300 |Solid Wedge 410 Stainless St{Mone! “lcabon stesl | [Cabonsteel | [treatediclosed loop water | 12 |Vertical
G99.03 " |Crane 6 600 |SolidWedge  [Exelloy ~ {Monel ' esSS  |Carbonsteel treated/closed loop water 0 |Horizontal Low
Gogo4 | [Crene 1% | 600 [SoidWedge  |Ewelloy  |Momel |00 seriesSS  |Caonsteel [treatediclosed loop water 0 |Horizontal” | High
G99.05 " |crane 6 600 |Solid Wedge A Exelloyr B Monel "|300 series SS Carbon steel " ltreated/closed loop water | 0 Horizontal High
(99.06 ) Pacific 6 150  |Flexible Wedg_é “H2cr T " IMomel 7 Carbon steel “ICarbon steel  ltreated/closed loop water 0 |Vertical H_iéh
(G99.07 Walworth 8 150 iSolid Wedge 410 Stainless St jMonel Carbon steel Carbon steel treated/closed loop water 1 Horizontal Low |
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Table 3-2: Butterfly Valve Test Matrix

16-Oct-01

JOG Test Total Strokes DP Strokes Stem Normal
Matrix No. Reference Manufacturer Size (in)  Bearing Material Fluid Per Year Per Year Orientation Position
B01.1 Clow 10 Bronze untreated water 10 ‘ 10 ‘Horizontal iOpen
‘B01.2 Clow 10 ‘Bronze untreated water 10 : 10 Horizontal 1Open
1803.1 moved to B16.3 o
5803.2 Clow 20 Bronze untreated water 1 1 Horizontal iOpen
B05.1 moved to B25.3 _ :
5606.1 ' Crane/Flowseal 6 Bronze ;untreated water 2 0 Vertical 10pen
5807.1 Héhry Pratt 30 iBronze §untreéted water 8 8 EHbrizontaI fClbééd ‘
gBO8.1 Contromatics 14 Bronze funtreated water 4 ‘ Horizontal  Closed o
B09.1 ACE 20 'Bronze/Graphite ‘untreated water 40 : 15 Vertical ;Closed
;80"9.2 Henry Pratt 6 Bronze ;untreated water 12 : 12 Vertical ?Cloééd
'B09.3 Héﬁry Pratt 6 Bronze untreated water 12 ' 12 Vertical ?Cloééd
5809.4 Henry Pratt 6 Bronze untreated water 12 : 12 Vertical ?CIosed
'B09.5 Henry Pratt 6 Bronze “untreated water 12 ' 12 Vertical ‘Closed
jB10.1 replaced by B09.2 ‘ ' ‘ ' ' '
B810.2 moved to B08.1
B11.1 Contromatics 10 Bronze treated/closed loop water I 20 10 Horizontal —(“)BAeFm_—
?812.1 Fisher Controls 8 'Bronze/Graphite ‘treated/closed loop water 4 2 Horizontal :Opeﬁ
B12.2 replaced by G60.06 ‘ ' '
B13.1 Contramatics 10 Bronze treated/closed loop water 10 10 Vertical QOpen
B15.1 Henry Pratt 14 Bronze treated/closed loop water 2 0 Vertical Closed
B15.2 Atwood & Morrill 8 Bronze treated/closed loop water 6 3 Vertical ;Closed
B16.1 Henry Pratt 24 ‘Fiberglass/Teron untreated water 16 12 Vertical ‘Closed
B16.2 Pratt 96 Fiberglass/Teflon untreated water 12.3 12.3 Vertical VOpen
B16.3 Henry Pratt 18 Nylatron untreated water 4 4 Vertical Open
5820A1 Henry Pratt 24 Fiberglass/Teflon juntreated water 2 2 Horizontal ECIosed
}'B22.1 Henry Pratt 10 'Fiberglass/Teﬂon ftreated/closed loop water 8 8 Vertical {Open
B22.2 Henry Pratt 10 'Fiberglass/Teron :treated/closed loop water 8 8 Vertical ;Open
'B22.3 Jamesbury 16 :Fiberglassﬂ'eflon Etreated/olosed loop water 50 50 Vertical Open
;822.4 Hills-Mccanna 16 jTefzeI ?treated/clbééd Idop water 4 4 Nerticéii ' Opéh
(Bi4.1 moved to B22.4 - : :
B24.2 _ o Henry Pratt 24 Nylon E:'treated/closed_ loop water 8 0 .;Vertical Open i
B25.1 replaced by B09.3 ‘ ;
8252 Jreplaced by 65703 | 1 o | [
B25.3 Allis-Chalmers 24 SS/Teflon untreated water 5.5 5.5 Vertical Open
B28.1 replaced by B0S4 | T o |
B29.1  lreplacedbyB242 | | | - T |
B30.2 Henry Pratt i 12 ISS/Teflon treated/closed loop water 6 ‘ 0 Vertical Open
B33 | lemestuy 12 [sS/Payelnyiene lreaedidosed loopwater | 6 | 0 [Vercal [open |
B304 moved to B29.1 P ) o
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Table 3-3: Balanced Disk Globe Valve Test Matrix 16-Oct-01

JOG Test DP Strokes

Matrix No Manufacturer Reference Size (in) Class (Ib) Disk Guide Material Body Guide Material Fluid Per Year
BG01.1  Fisher Controls | 4 900 |Stellite 17-4 PH feedwater P75
BG02.1 moved to BGO1.1 o - - f |

BG05.1 EFisher Controls 4 300 |300 series Stainless Steel 400 series Stainless Steel Etreated/closed loop water 6
BG05.2 "~ moved to BG06.2 ' . ’ T o ) o
BG06.1 !;‘Copes'—Vulééri' o ' ' 10 150  |400 series Stainless Steel [400 series Stainless Steel ' '?Unrtﬁrieéted water 1
BG06.2 ‘%CCI ] 8 300|410 Stainless Steel 300 series Stainless Steel iiréaét'cir”c'oolant water >
BG07.1 iVaItek ' ' 10 900 (316 Stainless Steel Bronze ';feéaw'a'ter 4
BGos1 [cCl - 2 900  [410 Stainless Steel Carbon steel - feedwater o
BG10.1 ECbpes—Vulcan i 12 150 |17-4 PH Stainless Steel V i"uﬁtfééféd water 4 1
BG10.2 Copes-Vulcan é 16 150 |17-4 PH Stainless Steel untreated water 4
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Table 3-4: Unbalanced Disk Globe Valve Test Matrix

16-Oct-01

JOG Test Matrix Manufacturer Size (in) Class (Ib) Fluid
uGo1 Valtek 16 300 feedwater
UG02 Fisher Controls ' 6 300 untreated water
iFUGO3 o ~ Powell . 4 600 feedwater
uG04 Anchor/Darling | 18 300 reactor coolant water
UG5 ' | ’
‘UGOG
uco7 Walworth 4 600 steam
UG08 Velan 2 1500 reactor coolant water
UuGo9 Anchor/Darling ) 18 300 suppression pool
UG10 Velan 2 1500 reactor coolant water
UG11 Velan 2 1500 reactor coolant water
uG12 Velan 2 1500 treated/closed loop water
UuG13 Walworth 4 600 steam
uG14 Powell 3 600 steam
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Configuration of JOG PV Program Balanced Disk Globe Valves

JOG Test Pressure Class |Disk Guide Surface Body Guide Mean seat Stem Normal Normal Fluid | Total Strokes Per| Strokes Per Year
Matrix No Manufacturer Size (inches) (lbs) Material Surface Material | diameter (in) | Orientation Position Fiow Direction Fluid Temperature (F) Year with Flow and DP
BG01.1 __[Fisher Controls 4 900 Stellite 17-4 PH 3.529 vert open overseat treated water 70 100 75
BG05.1 [Fisher Controls 4 300 300 series SS 400 series SS 4.375 vert open underseat treated water 120 12 6
BG06.1  |Copes-Vulcan 10 150 400 series SS 400 series S8 10.453 horz closed underseat untreated water 80 [ 1
BG06.2 |CCI 8 300 410 SS 300 series SS 6.88 vert closed overseat treated water 100 12 2
BG07.1 _ [Valtek 10 900 316 SS Bronze 5.875 vert closed underseat treated water 68 14 4
BG08.1 _|CCI 2 900 410 SS Carbon steel 1.491 vert open overseat treated water 68 20 0
BG10.1  |Copes-Vulcan 12 150 17-4 PH SS 11.9 vert closed underseat untreated water 85 4 4
BG10.2 |Copes-Vulcan 16 150 17-4 PH SS 13.6 vert closed underseat untreated water 85 4 4
Test Information for JOG PV Program Balanced Disk Globe Valves
Closing VF? (DP | Opening VF? (DP Test
JOG Test thrust resists thrust resists Flow rate (fUsec | Flowrate (fsec |Closing Test DP|Open Test DP| Temperature Maximum DP Thrust
Matrix No Flow Birection closing) opening)} based on pipe D) | based on seat D) (psig) (psig) (deg F) (Ib) Notes
7 s : in closing direction, max thrust occurs at running because of high stem rejection (high
BG01.1 overseat Yes 13.7 17.5 1784 - 1920 |1523-17200 71-83 824 downstream pressure). No VF calculation @ max thrust.
‘ 5 : Smatt amount of "DP thrust” may be due to running load being higher at start of opening
BG05.1 underseat Yes 44.4 37.1 208 - 242 87 - 94 1116 stroke.
on 0 8 1 g region 1 ] l{ I
baseline test, and no valid VFs are determined. Opening strokes show a small
"unwedging" that increases the open DP thrust (more prevalent in baseline test than in
BG06.1 underseat Yes Yes 10.8 9.9 98 - 103 93-96 48 - 61 906 second test).
Thrust signat is very noisy, which makes selection of the DP thrust imprecise. Also, the
BG06.2 overseat Yes Yes 19.1 259 189 85 1573 running load is higher near the seated position, which increases the DP thrust.
: Large stem rejection load (~10,000 Ib) due to 3-inch stem @ 1400 psi. Valve is stroked
from partial (throttled) position; VF cannot be calculated using JOG formula that
references running load. Instead, thrusts in DP tests compared to static tests to
BGO07.1 underseat Yes 19.8 57.4 1341 - 1433 87 7688 determine VF.

DP thrusts are extremely small. Although traces are clear, the key points cannot be
BG08.1 overseat Yes Yes 48.0 86.4 657 - 677 632 - 657 78 - 80 138 identified with precision because of the small thrust changes.

Opening stroke (baseline test) showed an increase in thrust after unseating. Opening

stroke (3rd test) showed a small "unwedging" which increased the DP thrust. Closing

stroke (2nd test) seating region is "rounded” rather than sharp as in baseline and 3rd
BG10.1 underseat Yes Yes 17.7 18.0 85- 117 84 -115 54 -75 626 tests, and no valid VFs are determined.

Opening stroke (baseline test) has max thrust in a noisy region and may not be
BG10.2 underseat Yes Yes 13.1 18.1 103 - 111 101 - 109 52 - 80 675 accurate. Opening stroke (3rd test) has thrust excursion after DP thrust abates.




AGENDA

NRC/JOG PUBLIC MEETING

MOTOR-OPERATED VALVE PROGRAM ON PERIODIC VERIFICATION

8:30 a.m.

8:35a.m.

9:00 a.m.

9:20 a.m.

10:15 a.m.

10:30 a.m.

11:00 a.m.

11:15a.m.

11:45 a.m.

Noon

October 17, 2001

OWFN O-9B4

Introductions (NRC and JOG)

GL 96-05 Review Issues and Status (NRC)

Status of Utility Testing and Data Submittals (JOG)

JOG Test Program Results since previous meeting (JOG)
BREAK

Continue: JOG Test Program Results (JOG)

Status of Utility Feedback Notices (JOG)

ltems of Interest (NRC)
- Issuance of RIS 2001-15 on dc motor performance issuance

Action ltems and Schedule for Next Meeting (NRC and JOG)

Closing (NRC)



NRC STAFF REVIEW OF LICENSEE PROGRAMS ESTABLISHED

IN RESPONSE TO GENERIC LETTERS 89-10 AND 96-05
(October 17, 2001)

NRC staff has completed its review of motor-operated valve (MOV) programs established at all
active reactor units in response to GL 89-10, “Safety-Related Motor-Operated Valve Testing
and Surveillance.”

Licensees of 98 reactor units committed to implement Joint Owners Group Program on MOV
Periodic Verification in response to GL 96-05, “Periodic Verification of Design-Basis Capability
of Safety-Related Motor-Operated Valves”

Licensees of 5 reactor units are implementing plant-specific GL 96-05 programs:

Callaway

Fort Calhoun
Palisades

San Onofre 2/3

NRC staff has issued safety evaluations closing its GL 96-05 review for all 103 active reactor
units.



DC-POWERED MOV OUTPUT ISSUE

NRC Information Notice (IN) 96-48, “Motor-Operated Valve Performance Issues,” and its
Supplement 1 (July 24, 1998), alerted licensees to updated guidance for predicting ac-powered
MOV output and identified initial efforts to evaluate prediction method for dc-powered MOV
output.

NUREG/CR-6620 (May 1999), “Testing of dc-Powered Actuators for Motor-Operated Valves,”
provided results of program sponsored by NRC Office of Nuclear Regulatory Research (RES)
and conducted at Idaho National Engineering and Environmental Laboratory (INEEL) that
identified concerns regarding dc-powered MOV output.

The Boiling Water Reactors Owners’ Group (BWROG) developed updated methodology for
predicting dc-powered MOV performance and stroke time, including consideration of degraded
voltage, ambient temperature effects, motor heatup, and gearbox efficiency.

On June 23, 2000, BWROG forwarded Topical Report NEDC-32958 (March 2000), “BWR
Owners’ Group DC Motor Performance Methodology - Predicting Capability and Stroke Time in
DC Motor-Operated Valves,” to NRC staff for information.

On August 30, 2000, NRC staff held public meeting with BWROG to discuss dc-motor
performance methodology.

In a letter dated October 2, 2000, BWROG provided recommended utility implementation
schedule of 12 months or first refueling outage (whichever later) for first priority MOVs, and two
refueling outages for second priority MOVSs. First priority defined as dc-powered GL 96-05
MOVs with static test frequency of two cycles or less in JOG program. Second priority includes
remaining dc-powered GL 96-05 MOVs. BWROG established start date for implementation
schedule as date on which NRC acknowledged that methodology is acceptable.

As part of GL 96-05 review, NRC staff discussed with licensees the prediction of dc-powered
MOV performance, and verified that licensees were aware of BWROG initiative. The staff
indicated ongoing efforts regarding dc-powered MOV output performance in safety evaluations
prepared to close GL 96-05 reviews at individual nuclear plants.



DC-POWERED MOV OUTPUT ISSUE
(CONTINUED)

NRC staff conducted sample review of BWROG methodology with assistance from RES and
INEEL to support preparation of Regulatory Issue Summary (RIS) to resolve issue of prediction
of dc-powered MOV output.

BWROG methodology used best available information for some aspects of dc-powered MOV
performance that could be refined in the future. Possible areas of improvement of the BWROG
methodology include (1) supplementing best available data used in development of
methodology with additional information, such as dc-motor performance data for those motors
without specific data to strengthen use of vendor curves; (2) comparison to MOV performance
from additional operational data that challenges the MOV capability earlier in the valve stroke;
(3) consideration of significant temperature rise predicted by methodology in comparison to
actual experience, effects on output, and vendor qualification limits; and (4) clarification of
prediction of gearbox efficiency in terms of potential for values below pullout value.

On August 1, 2001, NRC staff issued RIS 2001-15, “Performance of DC-Powered
Motor-Operated Valve Actuators,” that informs licensees of availability of improved industry
guidance for predicting performance of dc-powered MOV actuators. Based on sample review,
BWROG methodology represents a reasonable approach in improvement of past industry
guidance for predicting stroke time and output of dc-powered MOV actuators. BWROG
methodology applicable to BWRs and PWRs because of similarity in the design and application
of dc-powered MOVs. With the new BWROG methodology available, the staff considers
regulatory issue of adequate prediction of performance of safety-related dc-powered MOV
actuators can be effectively resolved through implementation of improved industry guidance.

NRC staff continues to monitor long-term MOV periodic verification programs being
implemented by licensees in response to GL 96-05.



