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December 3, 1980

MEMORANDUM FOR: File

FROM: Roger A. Fortuna, A/D for Investigations
Office of Inspector and Auditor

SUBJECT:

I spoke with Rcbert Marsh, Investigator, Region IV, on November 28,
1980. Marsh gave me a brief overview of the Brunswick matter discussed
in William Ward's December 2, 1980 memorandum. In short, there now
appears to be a potential for criminality. In view of IE's limited
effort to date and their continuing interest in the matter from a public
health and safety perspective, it is appropriate for the Region to
continue pursuing the matter and when the issues and facts are more
clearly developed (i.e., in writing) that the matter be submitted to OIA

for our review and possible referral to Justice.

Of course, I advised Marsh that if there were any significant developments

pointing more clearly to criminality, that OIA be immediately advised.

10280047 820917
o FOIA

PDR
MCINNISB2-389 PDR
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Docket No. 50-261

MEMORANDUM FOR: E. L. Jordan, Deputy Director

Division of Resident and
Regional Reactor Inspection, IE

THRU: W. R. Mills, Acting Section Chief, Events Evaluation Section,
Reactor Engineering Branch, DRRRI, IE

FROM: H. W. Woods, Reactor Systems Specialist, Events Evaluation
Section, Reactor Engineering Branch, DRRRI, IE

SUBJECT: H. B. ROBINSON EVENT ON JANUARY 29, 1981

1. Description of Event

Early on January 29, 1981, the plant was having problems with the hydraulic

pumps on the turbine Electro-Hydraulic Control (EHC) system. One pump

had significant vibrations when in service, and the other had a significant

0il leak through the shaft seal. The operators were shifting back and
forth between use of these two pumps while decreasing plant power as
rapidly as possible so that the plant could be taken off-line and the
EHC pumps fixed.

At 0624 with turbine load at about 6%, the operators were shifting the
EHC between those pumps when the second (last) generator output breaker
was opened to separate the plant from the grid. This combination of
transients produced a very quick oscillation of the governor valves
which admitted a quick pulse of steam into the steamline, producing

two momentary high steam flow signals. Since the primary system had
already been cooled below the "low T average" setpoint, this produced

a Safety Injection (SI) on coincidence of two out of three high steam

flow - low T average signals. The plant tripped on "P7," i.e., first —

stage pressure instantaneously indicated power greater than 10%, which
will trip the plant unless the output breakers are closed.

The SI signal existed long enough to pick up "B" train SI relays but

not the corresponding "A" train relays. Observing the "B" pumps running
but not "A" pumps, the operators manually initiated the "A" train SI.
(NOTE: no actual injection occurred at this time since reactor pressure
was around 2200 psig and shutoff head for the SI pumps at H. B. Robinson
is about 1500 psig). @ /lng

At 0628, noting that pressurizer level was at Qg; and increasing and
primary system pressure was at(2200 psig and steady, the operators reset
the SI1. No reactor coglant pumps were tripped.
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Continuing to recover from the plant trip and SI, at 0637 the plant operators
restored letdown (which is isolated on an SI) and stopped one charging

pump. It is noted here that apparently no written procedure exists for
recovery from an inadvertent SI; lacking such a procedure, the operator

tried to restore letdown without resetting the air system that operates

the let down isolation valves. Noting that letdown had not been restored,
the operators realized the problem, went to a different panel and reset

the air system, and then restored letdown.

Following restoration of letdown, the pressurizer level continued to

increase but primary system pressure was decreasing, containment dewpoint
increased from 85°F to 90°F, count rate in the containment went from

300 to 400 cpm, containment pressure increased from 0.12 psig to @ maximum

of 0.25 psig, and Heating-Ventilating and Air Conditioning (HVAC) condensate ,
alarms were received (all indicitive of a primary system leak into containment).

At 0645, the operators re-isolated letdown but primary system pressure
continued to decrease, reaching 1715 psig at 0701 at which time a low pressure,
automatic SI was initiated (but no water was injected since SI pump shutoff
nead is 1500 psig). At 0715, unsure what was causing the continued depres-
surization with the letdown isolated (where the leak was suspected as

a1l parameters except Pressurizer pressure indicated the leak had been
isolated) the operators isolated the charging line, stopped the “B" and

“C" RCPs, and turned on the pressurizer backup heaters (previously only

900 K of heaters had been on). These actions arrested the pressure
decrease, and the reactor was restored in an orderly manner to norma)

hot shutdown pressure anc temperature. Minimum subcooiing during the

event was 60 to 70°F, and minimum pressure was 1620 psig, above the SI

pump shutoff head. No flow was ever indicated from the SI.

At 0730, the 12" water level alarm in the keyway sump was received, indicating
about 3000 gallons of water in containment. Sometime before 1400 the

same day, the 15" alarm (~ 6000 gallons) was received. These estimates

of the water amounts are extremely rough becausz the curve showing water
volume vs, level in the keyway (“incore" area) covers 600,000 galions, ﬁ"f
and these measurements therefore are assuming less than 1% error in the
curve.

é’,":'f

Later investigation revealed that there were several contributors to the
above sequence of events.

(1) Leakage from the primary sy stem into contzinment was from a header
in the letdown syster just downstream of the regenerative heat (3 S
exchanger and the letdown crifices. This header had two leakage
paths to the containment atmosphere. First, the 600-psig-setpoint
relief valve on that header (which discharges to the pressurizer
relief tank) had a fziled liellows such that leakage past the stem
went directly into containnent. This was a2 minor leak compared to
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the second leak, which was from a 3/4" drain-line from the header

with a manual valve (#204-C, normally closed) leading to a capped [“*“:)
pipe nipple. The valve was found to have a very loose packing so

that it could easily be turned, and it was open "four or five turns.”
The cap was missing, there was a "dimple" in the concrete floor

beneath the drain, and the last turn of threads on the drain nipple

was stripped. :

The possibility of a pressure pulse or water hammer causing these
failures was investigated, but no evidence (strip chart data, failed
pipe hangers, abnormal valve line up due to lack of a SI reset pro-
cedure, etc.) has been found. The mest likely explanation is that
vibrations from the positive displacement charging pump worked

the #2045-C valve open and the cap loose, and the transient of isolating
and re-initiating letdown finally caused the cap to come off.

The cause of the relief-valve bellows failure (2 much smaller leak)

is still being investigated by the ljcensee.

Tne relief valve bellows has been replaced, the #204-C valve packing
hzs been tightened, the valve closed and locked, other similar valves
in the vicinity have been verified closed and their packings have
been tightened, and the valve handwheels locked. The cap down-stream
of the #204-C valve has been replaced and properly tightened.

(2) wWater collected in the keyway reached the 12" alarm level (~ 3000 gal)
v at Q715  January 29, 1981, and the 15" (~ 6000 gal) alarm level sometime
v before 1400. Flow calculations for the open 3/4" drain line predicted
100 to 120 gpm under pressure conditions present in the letdown
system. Since the letdown system was only un-isolated from 0637
to 0645, this would account for only around 960 gallons of the
initial 3000. However, sump level at the start of the leak is not
known, it is not known how much leakage came from the failed bzilows
(rate and time period both are unknown), the "3000" gallons associated
with the 6" alarm is not an exact number, and in addition between
0645 (when letdown was isolated) and 0715 (when the 6" alarm was
received) there was leakage past the air operated letdown isolation
valve in the letdown system and out the drain, and there was an
uninown amount of drainage from other parts of the letdown system.
In summary, it cannot be concluded with certainty how much water
leaked into the containment. It can be concluded that all sources
of Teakage into the containment have been found based on RCS leakage
determination and visual inspections in containment. (The additional
~ 3000 gallons collected* between 0715 and ~ 140C are attributed
to lTeakage past the isolation valve).

*Tne 6000 gallons (total) were not pumped out during this time period because
post-TMI requirements required containment isolation, including sump flow,
upon receipt of an SI signal, so the pumps were not operating during the
time the ~ 6000 gallons were accumulating.
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i,

(3)

(4)

(6)

Before the licensee resumed power operation but after he had put

the systems into their normal status, he was required to enter
containment to verify the lack of other leakage sources (there

were none). He also repaired the letdown isolation valve and verified
its integrity, and pumped out the keyway.

Reactor depressurization during the event was caused by a stuck-
open pressurizer spray valve, as determined by subsequent testing
following the event ("B" valve stuck during such testing). The
valve has been repaired and verified operable.

The EHC pumps and EHC system have been repaired and tested satis-
factorily. The system wiil be carefully observed to further verify
its proper operation upon restart.

After this event, for three to six hours there was indication that
"8" Steam Generator had a 0.3 gpm primary to secondary leak (based
on seconcary side radioactivity of 10-%¢ Ci/cc). The indication
then went away. Either there was 2 small leak which subsequently
closed, or the transient stirred "crud" in the secondary system
which caused the indication. Upon restart, the plant will monitor
carefully for SG leaks (none have been detected following plant
startup).

A 3% level increase in the reactor drain tank occurred early in

this event. This is believed to be due to lifting of the letdown N
system relief valve while the letdocwn system was isolatad, due to

the leakage of the letdown system isolation valve previously mentioned.

Cause of Event

There appear to have been multiple contributors to this event, as described
in Section I.

Corrective Action

(a)

(b)

Short Term
Detailed in Section I.
Long Term

The pcssibility of a pressure pulse in the letdown system will be

further investigated by the licensee, for example, be examination

of the failed bellows for failure mode, further pipe hanger examinations,
etc. The bellows failure is being investigated as a generic item by W
with Crosby Valve Co., the valve vendor.

The need for an SI recovery procedure will be evaluated. The licensee
has evaluated this need, and is actively preparing such a procedure.
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Based on the corrective actions detailed in Section I, we concluded
that continued operation was acceptable.

. H. Sniezek, IE
C. Moseley, IE
. E. Bryan, IE
ONS Branch Chiefs
. Mills, 1E

. DeBevec, IE
. Schwenk, IE
. Novak , NBR

. Tedesco, NRR

. ~2inas, NRR

. Volimer, NRR

. Berlinger, NRR
. Varga, NRR

. heighbors, NRR
. Michelson, AEQOD
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Hugh W. Woods, Reactor Systems Specialist
Events Evaluation Section
Reactor Engineering Branch, DRRRI, IE
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March 10, 1981

FILE: NG-3514(R) SERIAL NO.: NO-81-444

Office of Nuclear Reactor Regulation
ATTENTION: Mr, Steven A, Varga, Chiet
Operating Reactors Branch No. 1
United States Nuclear Regulatory Commission
Washington, D.C. 20555 ¢

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO.
DOCKET NO. 50-261
LICENSE NO., DPR-23 ‘
IN-SERVICE INSPECTION AND TEST PROGRAM

Dear Mr, Varga:

Carolina Power & Light Company (CP&L) is herewith transmitting to
NRC three (3) copies of the revised In-Service inspection and Test Program
(ISI Program) for the H. B. Robinson Steam Electric Plant, Unit No. 2 (HBR-2),
This submittal i{s made in compliance with 10CFR50.55a(g). The program is
being updated to ASME Boiler and Pressure Vessel Code, Section XI, 1977
Edition with addenda through the summer, 1978, addenda.

The updated ISI Program will be applicable for the second 120-month
interval beginning March 7, 1981. CPsL intends to implement the new program
effective April 1, 1981 which is the beginning of the second quarter of 1981,
Requirements for the second quarter will be met by July 1, 1981. Plant
technical specification requirements which are more conservative than the ISI
Program will be followed in lieu of the ISI Program requirements.

The requirements of the component inspection portion of the ISI
Program for the first interval will be completed at the next refueling outage
currently scheduled for the fall of 1981, The component inspection program to
be conducted during the second interval will be developed and submitted prior

to January 1, 1982,
Aco/

Yours very truly,

8
/3
212 I S 3

For E. E. Utley Apsitea: D:s? ;
Executive Vice President SE~D Diﬁwwf ‘}o-

Power Supply and
Engineering & Construction PM (;)
TEA (eforn o /65

& lgfi r/p\odS)

SDF/dk  (N#41)



CAROLINA POWER & LIGHT COMPANY
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ASSTRACT
H. B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
IN-SERVICE INSPECTION PROGRAM
INTERVAL 2 - MARCH 7, 1981 TO MARCH 7, 1991

In accordance with 10CFR 50.55a(g)(4)(ii) the H. B. Robinson
Unit 2 ISI Program is being updated tc ASME Section XI, 1977 Edition
with addenda through the summer, 1978, addenda. Steam generator

inspections will continue to be inspected under Plant Technical
Specifications. Specific reliefs are requested in accordance
with 10CFR 50.55a(g)(5)(iii).

The interval for which this program is applicable will commence
on March 7, 1981, and end on March 7, 1991. Class 1, 2, and 3
inspections required to be completed during the first interval will
be completed at the next refueling outage currently scheduled for
the fall of 198l.

The ISI Program was developed employing the classification
guidelines contained in 10CFR 50.2(v) for Quality Group A. Regulatory
Guide 1.26. Revision 2 was used for classification of items in
Quality Groups B and C, along with ANSI N18.2, 1973 and ANSI N18.2a,
1975. Quality Groups A, B, and C are the same as ASME classes 1, 2
and 3 respectively.

The List of Drawings identifies the drawings used in developing
the program.

Attachment A describes the Class 1, 2, and 3 compcnent inspection
program developed in accordance with Subsections IWB, IWC, and IWD of
ASME Section XI.

Attackment B describes the Class 1, 2, and 3 pump and valve

inspection program developed in accordance with Subsections IWP and
IWW of ASME Section XI.

ii



H. B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
IN-SERVICE INSPECTION PROGRAM
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Attachment A

ASME SECTION XI COMPONENT INSPECTION PROGRAM
H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

The component inspection program to be conducted in accordance
with Subsections IWB, IWC, and IWD of ASME Section XI will be developed
and submitted prior to January 1, 1982.



Attachment B

ASME SECTION XI PUMP & VALVE TEST PROGRAM
H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2

The pump and valve testing program shall be conducted in accordance
with Subsections IWP and IWV of Section XI of the 1977 Edition of
the ASME Boiler and Pressure Vessel Code through the Summer, 1978
Addenda, except for specific relief requested in accordance with
10CFRS0.55a(g) (5)(iii), which is identified in Tables 2 and 3 for
pumps and valves respectively.

The interval for which this pump and valve testing program is
applicable commences on March 7, 1981, and expires on March 7, 1991.

The pump and valve testing program was developed emploving the
classification guidelines contained in 10CFR50.2(v) for Quality Group A
and Regulatory Guide 1.26, Revision 2 for Quality Groups B and C
along with ANSI N18.2, 1973, and N18.2a, 1975. Quality Groups A, B,
and C are the same as ASME Class 1, 2, and 3, respectively.

The List of Drawings identifies the drawings used to develop
the pump and valve testing program.

Table 1 lists the codes and symbols used throughout the program.

Table 2 lists all safety related Class 1, 2, and 3 pumps included
in the testing program. The test parameters measured and the testing
frequency are also listed.

Table 3 lists all safety related Class 1, 2, and 3 valves
included in the program. Specifically excluded per IWV-1200 are
valves used for operating convenience only, such as manual vent,
drain, instrument, test maintenance, pressure regulating, thermal
relief, and system control valves. Test methods and frequencies are
also listed. Valve maximum stroke times are listed. Valves which
cannot be tested during normal operation have the next acceptable
frequency listed as allowed by IWV-3412(a), IWV-3415 and IWV-3416.

Cold shutdown testing, when required, will commence 48 hours
after initiation of cold shutdown conditions as defined in Technical
Specifications, except for refueling outages. Testing will continue
until completed or until the plant is ready to return to operation.
Completion of all testing will not be a prerequisite to returning to
operation. Testing not completed at one shutdown will be continued
during subsequent shutdowns within the required frequencies.

B-1



TABLE 1

H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

-----

---------

........

ooooooooo

ooooooo

Test Intervals

e WOOX

(3

CODES AND SYMBOLS

Actuator Types

. Butterfly M .. . . Air
Check M ........ . HManual
Diaphragm | G Motor

. Gate B e .« . . Self Actuate
Globe |+ [ RN « « « . Solenoid

. Needle Valve Position

. Regulator B o v u s = 4 . + . Closed
Relief/Safety B0 ark-al e W e Open
3-Way B s %0 w s o . + . Locked Closed
Vacuum Breaker |- ‘ . Locked Open

Valve Test Methods
. s 55 3y 9 . oane g Observe Failure Mode
BE o 2 s & . 0 o . +« . Nermally closed check valves

are given a forward flow test
to verify that disc opens.

g = o0 s U . . . Category A containment isolation
valve tested in accordance with

10CFR50 App. J.
BE s % % 4 2 % %R s . Leak Test

B v a . + . . Normally open check valves are
given a reverse flow test to show

that disc seats.

2 e Relief Valve (Test per IWV-3510)
B + 543 v @ awe . Full Stroke

T o0 50 % 4 » . + . Measure Time

V5.6 o« & v o « « « « . Verify Remote Indication

Misc. Symbols

. . Monthly B . o v v s
. « Quarterly M s s
Cold Shutdown
. Refueling
Annual

.....

. Frequency Determined from

Table IWV-3510-1

. Frequency Determined by

10CFR50 App. J.

. . . Not Applicable
. Not Required

Page 1 of 1



TABLE 2

B. ROBINSON STEAM ELECTRiC PLANT UNIT NO. 2
PUMP TEST PROGRAM

Page 1 of 2
Pump Name Test Parameter Measured
& Pump Relief
Drawing No. Speed Inlet Differential Flow Vibration Lubricant Bearing Request
Number n | Pressure Pressure Rate Amplitude Level or Temperature
P, AP Q v Pressure Ty

Auxiliary AFW-A* NR Q Q NR Q Q NR 1,24
Feedwater AFW-B* NR Q Q NR Q Q NR 1,2,4
G-190197 AFW-SD Q Q Q NR Q Q NR 1,2:8
Safety SI-A* NR Q Q NR Q Q NR 1:2:4
Injection SI-B* NR Q Q NR Q Q NR 12,4
5379-1082 SI-C* NR Q Q NR Q Q NR 1,2,4
Residual RHR-A* NR Q Q NR Q Q NR 1,2,4
Heat Removal RHR-B* NR Q Q NR Q Q NR .2:%
5379-1484
Containment CS-A* NR Q Q NR Q Q NR 2.4
Spray CS-B* NR Q Q NR Q Q NR 1,2,4
5379-1082
Service SW-A* NR Q R NR Q Q NR 1,23
Water SW-B* NR Q R NR Q Q NR 1:2,3
G-190199 Sh. 1|SwW-C* NR Q R NR Q Q NR 24243

SW-D* NR Q R NR Q Q NR 1,2:3
Component CCW-B* NR Q Q NR Q Q NR 3, 2.4
Cooling CCW-C* NR Q Q NR Q Q NR 1,2,4
5379-376 Sh. 1
Service Water |SWBP-A* NR Q Q Q Q Q NR
Booster SWBP-3* NR Q Q Q Q Q NR 1,2
G-190199 Sh. 2

*Synchironous or induction motors do not require speed check (IWP-4400).
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TABLE 2

PUMP TEST PROGRAM

B. ROBINSON STEAM ELECTRIC PLANT UNIT NO, 2

Page 2 of 2
Pump Name Test Parameter Measured
& Pump Relief
Drawing No. Speed Inlet Differential Flow Vibratlon Lubricant Bearing Request
Number n | Pressure Pressure Rate Amplitude § Level or Temperature
P, AP Q v Pressure Th
Charging CvC-B Q 0 Q Q Q Q NR
5379-685 Sh. 2|cvc-C Q Q Q Q Q Q NR
Boric Acid NR Q Q NR Q Q NR A
Transfer NR Q Q NR Q Q NR N

5379-685 Sh.

*Synchronous or induction motors do not require speed check (IWP-4400).




TABLE 2

H. B. ROBINSON UNIT 2
SPECIFIC REQUESTS FOR RELIEF

This section provides justification for the specific relief requested
from Code test requirements as provided for in 10CFR50.55a(g)(5)(iii).
Each request is identified by a unique number and identifies the
pump(s) for which the request is being made. The specific Code test
requirement found to be impractical is defined and the basis for
exclusion from Code requirements is presented. Any testing performed
in lieu of Code requirements is specified.

1. Specific Relief Request:
Monthly In service Test

Applicable To:

All pumps

Basis for Relief Request:

Monthly Section XI operability testing has been a plant
requirement foy most of these pumps since operation began.
An analysis of the results of these tests and comparable
data from other operating plants has shown no significant
changes in performance. Based on this analysis, the
continuation of Section XI monthly testing would not
significantly increase plant safety.

Monthly pump testing requires a total of at least 250
hours per year of pump operation, at least 575 man-hours
per year, for data acquisition, and at least 50 man-hours
per year for data reduction, analysis, and record keeping.
This amounts to a total of 525 man-hours per year. At a
conservative total cost of $20 per man-hour, this amounts
to $12,500 per year. Based upon the average exposure
rates in the pwip access areas, the total man-rem exposure
per year for pump testing is approximately 1.0 man-rem.

At the present conservatively estimated cost of $10,000
per man-rem to plant personnel, this exposure costs an
additional 510,000 per year. Total cost to our customers
is approximately $25,200 per year, for no significant
increase in sarety.

Alternate Testing:
Pumps will be tested in compliance with ASME Section XI
and this program once per quarter. This is in agreement

with changes that were implemented in Subsection IWP of
the Code in the Winter, 1979, addenda.

Page 1 of 3



TABLE 2

H. B. ROBINSON UNIT 2
SPECIFIC REQUESTS FOR RELIEF

Specific Relief Request:
Measuring pump bearing temperatuve annually.

Apolicable to:

All pumps.

Basis for Relief Request:

The referenced Edition of the Code requires bearing tempera-
ture to be recorded annually. It has been demonstrated by
experience that bearing temperature rise occurs only

minutes prior to bearing failure. Therefore, the detection
of possible bearing failure by a yearly temperature measure-
ment is extremely unlikely. It requires at least am hour

of pump operation to achieve stable bearing temperatures.
The small probability of detection of bearing failure by
temperature measurement does not justify the additional

pump operating time required to obtain the measurements.

Alternate Testing:
NONE. This is in agreement with present changes that are
being implemented in Subsection IWP of the Code to delete
yearly bearing temperature measurement. Deletion of
bearing temperature has been apprcved and will be included
in future Addenda. See minutes of the November 28, 1979,
meeting of the Operating and Maintenance Working Group -
Testing of Pumps and Valves in San Jose, California, dated
January 9, 1980.

Specific Relief Request:

A. Flow rate measurements as required by IWP-3000.

B. Differential pressure measurements as required by IWP-3000.

Applicable To:
Service Water Pumps

Basis for Relief Request:
The service water pumps are used for removing heat from
certain secondary system components during normal operation.

Since heat load varies and inlet temperatures vary, automatic
temperature control valves will vary the flow rates through

Page 2 of 3



TABLE 2

H. B. ROBINSON UNIT 2
SPECIFIC REQUESTS FOR RELIEF

the individual components, thus varying pump resistance.
The system has no installed flow measuring devices capable
of measuring flow from the pumps. The piping is concrete
lined which prohibits the use of ultrasonic flow measuring
techniques. There is insufficient room on the outlet
piping of each individual pump to allow installation of
any accurate flow devices.

H. B. Robinson currently verifies service water system
operation during refueling by conducting a "dead head"
(zero flow) test on each pump. This test provides a point
for comparison to determine the condition of the pumps
since the previous tests. These tests will be used as an
alternative to the monthly Section XI test. If a pump is
declared inoperable and maintenance is required on that
pump, the pump will be tested in the manner in which the
refueling tests are performed. Vibration and normal pump
parameters will be checked on a quarterly basis as per the
ISI Program requirements.

Alternate Testing:

Verification of system operation during refueling by
conducting "dead head" (zero flow) test on each pump.

4. Specific Relief Request:
Measure Flow Rate.
Applicable To:
Auxiliary Feedwater A, B, and SD, Safety Injection A, B,
and C, Residual Heat Removal A and B, Containment Spray A
and B, Component Cooling A and B, and Boric Acid Transfer
A and B.

Basis for Relief Request:

Instrumentation is not installed to measure flow rate for
testing.

For the first ISI interval, these pumps (except Boric Acid
Transfer A and B) were tested in a fixed resistance configu-
ration so that any change in performance would be indicated
by a change in differential pressure. This method of
testing has proven satisfactory and will be continued.

Alternate Testing:

NONE.




TABLE 3 VALVE TEST PROGRAM
ROBINSON STEAM ELECTRIC PLANT UNIT NO.
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TABLE 3 VALVE TEST PROGRAM

. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2 g
System Name Auxiliary Coolant Sys. Component PSID No. 151-200-5379-376, Sh. 2 of 3 Page 1 ey 2
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FCV-626 2 K-14 3 GA MO 0 Y S C
T C 60 Cycling valve during normal
Vi C operations would interrupt CCW
J J 1 flow to the Reactor Coolant Pump
715 2 N-12 X 3x4 | RV SA CL Y RV X
716A 3 J-3 X 6 GA MO 0 Y S C Cycling valve during normal
T c 60 operation would interrupt CCW
VI C flow to RCP's
7168 2 J-3 | X 6 GA MO 0 Y S C Cycling valve during normal
T C 60 operation would interrupt CCW
J J 1 fiow to RCP's
VI c
122A 3 M-8 X 3/4x] RV SA CL Y RV X
722B 3 -8 X 3/4x| RV SA CL Y RV X
722C 3 K-8 X 3/4x| RV SA CL Y RV X
729 2 H-13 X 3x4) RV SA CL Y RV X
730 2 I-14] X 6 GA MO 0 Y S C Cycling valve during normal
T C 60 operation would interrupt CCW
J J 1 flow to RCP's
Vi C
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135 3 J-16 3 GL MO 0 Y 5 C
T C 120 Cycling valve during
VI C normal operations would
J J 1 interrupt CCW flow to
Reactor Coolant Pumps
137A 2 N-3 X 3 GA M 0 Y S Q
739 2 M-14 X 3 GL AO CL Y S Q
F Q
T Q 60
\4 Q
T49A 3 D-3 X 16 GA MO CL  § S Q
T Q
VI R
749B 3 D-6 X 16 GA MO CL Y S Q
T Q
VI R
791A 3 B-15 X 3/4x§ RV SA CL Y R X
7191B 3 D-15 X 3/4xy RV SA CL Y R X
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791D 3 L-10 X 3/4x1] RV SA CL Y RV X
7191E 3 [-10 X 3/4x1}] RV SA CL Y RV X
7191J 3 C-4 X 3/4x]| RV SA €L Y RV
791K 3 E-5 X 3/10le RV SA CL Y RV X




TABLE 3 VALVE TEST PROGRAM
. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

System Name cvcs PSID No. [ISI-200-5379-685, Sh. 1 of 3 Page lﬁ of 3
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200A 2 B-9 X GL AO (" Y S Q
F Q
T Q 10
VI R
2008 2 B-11 X 2 GL AO c Y S Q
F Q
T Q 10
VI R
200C 2 B-10 X 2 GL AO 0 Y S Q
F Q
! ) Q 10
VI R
202A 2 C-15] X 3 GAl M 0 N S C Cycling valve during normal
J J operation would interrupt
charging flow




TABLE 3 VALVE TEST PROGRAM

. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO, 2
System Name cves P&ID No. [ISI1-200-5379-685, Sh. 1 of 3 Page 2 of 3 §
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204A 2 A-13] X 2 GL AO 0 Y S C Cycling valve during normal
F C operation would interrupt letdown
T C 10 flow to CVCS.
VI e
J J 1
2048 2 A-13] X 2 GL AO 0 Y S C Cycling valve during normal
F C operation would interrupt letdown
T C 60 flow to CVCS.
VI C
J J 1
282 2 D-14] X 2 GL 1 0 Y S C Cycling valve during normal
J J 1 operation would interrupt
; charging flow.
292A 2 N-14] X 3/4] GL M 0 N S C
J J 1
293A 2 M-14] X 2 GL M o/c N S C ;
J J 1 ,
293C 2 L-14] X 2 GL M o/c N S C
J J 1
Cycling valves during normal
295 2 N-15] X 3 GL M C N S C operations would interrupt
J J 1 seal water flow to Reactor
Coolant Pumps.
297A 2 M-1 | X 2 ND M 0 N S C
J J 1
297B 2 A-19] X 2 ND M 0 N S C
J J 1
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297C 2 M-10 | X 2 ND M 0 N S C Cycling valve during normal
J J operation would interrupt
seal water flow to the Reactor
Coolant Pumps.
309A 2 D-15]| X X 2 GL M CL N J J
313 1 E-2 X 2 CK | SA C Y FF C Cycling valve requires opening
valve CVC-311 which could cause
reactor trip on low pressurizer
pressure upon failure of CVC-311
in non-conservative position.
381 2 G-14] X 3 GA | MO 0 N S C 60 Cycling valve during normal
T C operation would interrupt
VI C seal water flow to RCP's
J J 1
382 2 F-13 X 3 RV | SA CL Y RV X




TABLE 3 VALVE TEST PROGRAM

H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2
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FCV-113A | 3 J-13 X 1 GL AO C Y S C Cycling valve during normal ‘
F C operation would cause injection
T C 300 | of highly borated water into
VI C Reactor Coolant loop.
LCV-115B | 2 «=9 X 4 BF AO CL N S C Cycling valve during normal
F C operation could result in over-
T C 300 | boration of the primary system
VI C
LCV-115C | 2 H-7 X 4 GA MO 0 | S C Cycling valve during normal
: C 300 operation would interrupt flow
VI C from Volume Control Tank to
charging pumps.
209 2 B-7 X 2x3 | RV SA CL Y RV X
257 2 Cc-8 X 2x3| RV SA CL Y RV X
266 2 I-7 X 4 CK SA 0 Y RF Back flow testing during normal
operation would interrupt flow
from VCT to charging pumps.
283A 2 J-3 X 3/4x3 RV SA CL Y RV X
2838 2 K-3 X 3/6xﬁ RV SA CL Y RV X
283C 2 M-3 X 3/4x31 RV SA CL Y RV X
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350 2 L-13 X 2 GA MO CL Y S C Cycling valve during normal
T C 60 operation would result in
VI C injection of highly borated water
into Reactor Coolant loop.
CK SA CL Y FF C Cycling valve requires opening
CVC-350 (see above).
CK SA CL Y FF C Cycling valve requires opening
CVC-FCV-113A.
CK SA CL Y FF C Must be tested with LCV-115B
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TABLE 3 VALVE TEST PROGRAM
B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

System Name Safety Injection P&ID No. I51-200-5379-1082, Sh. 1 Page 1 - 4
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RV-842 2 -1 X 1 RV SA CL N RV X
B41A 2 D-9 X 1 GL AO 0 N S Q
F Q
T Q 30
VI Q
8418 2 D-9 X 1 GL AO 0 N S Q
F Q
T Q 30
VI Q
845A 3 J=7 X 2 GL MO C N S C
T C 60 Cycling these valves during
VI C normal operation would require
closing valve B45C. Closing
B45B 3 J-7 X 2 GL MO C N S - 845C would negate the contain=
; ! C 60 ment spray system's sodium
VI C hydroxide injection function.
857A 2 D-1 X ?/Qxl RV SA CL Y RV X
B864A 2 D-16 X 16 GA MO 0 N S C
T C Failures of valves in
VI C closed position would
result in loss of SI, RHR
8648 2 D-16 X 16 GA MO 0 N S C and C.S, Systems
T C
VI C
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B67A 2 F-7 X 4 GA MO €L Y S Q
: | Q 10
VI R
8678 2 F=7 X 4 GA MO CL Y S Q
T Q 10
VI R
869 2 B-1 | X 3 GA MO 0 N S C Failure in closed position
T C 60 would result in loss offlow path
VI () to hot legs.
J J 1
870A 2 G-1 | X 3 GA MO CL N S Q
T Q 10
VI Q :
J J 1
8708 2 G-1 | X 3 GA 0 CL N S Q
T Q 10
VI Q
J J 1
870C 3 H-5 X 3/4| VB SA CL N S Q
870D 3 H-5 X 3/4) VB SA CL N S Q
872 3 H-6 X 3/4xl RV SA CL N RV X
B878A 3 F-10 X 4 GA MO 0 N S C
x C 120
VI C




TABLE 3 VALVE TEST PROGRAM
il. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

System Name Safety Injection P&ID No. IS1-200-5379-1082, Sh. 1 Page 3
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878B 3 D-10 X 4 GA MO 0 N S C
T C 120
VI C
B79A 3 H-11 X 3 CK SA CL N FF Q
879B 2 E-11 X 3 CK SA CL N FF Q
879C 2 c-11 X 3 CK SA CL N FF Q
880A 2 M-9 X 6 GA MO CL N S Q
T Q 60
VI Q
880B 2 N-9 X 6 GA MO CL N S Q
T Q 60
Vi Q
880C 2 K-9 X 6 GA MO CL N S Q
T Q 60
VI Q
880D 2 K-9 X 6 GA MO CL N S Q
T Q 60
Vi Q
883L 2 H-2 X X 1 GL M LC N J J 1
883w 2 G-3 X X 1 GL M LC N J J 1
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B889A 2 L-13 X 2 CK SA CL N FF Q
8898 2 L-13 X 2 CK SA CL N FF Q
890A 2 M-8 X 6 CK SA CL N FF (¥ Testing valves during normal
operation would require injecti
890B 2 K-8 X 6 CK SA CL N FF C borated water and sodium
hydroxide into the containment.
891A 2 N-5 | X 6 GA M 0 N S C The safety positions of these
J J 1 valves are open which is their
normal position. The only reas
891B 2 K-5 | X 6 GA M 0 N S C they would be closed is to perf
J J 1 the IST, therefore compromisin
the integrity of the system doe
not appear to be justified in
testing the valves quarterlx
894 3| F-5 X 1 ck | sa | cL Y FF Q '
895V 2 A-2 | X X |3/4 GL M LC N J J 1
898F 2 A-2 X X 3/4 GL M LC N J J 1

~
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System Name Safety Injection PSID No. 151-200-5379-1082, Sh. 2 Poas of 3
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849 2 C-2 X 3/4 CK SA CL Y FF C Cycling duriag nermal operation
would require opening valve 895V
and B98L which are required by
Tech. Spec. to be clused.
858A 2 B-11 X 2x3 RV SA CL Y RV X
8588 2 E-11 X 2x3 RV SA CL Y RV X
858C 2 =11 X 7%x3 RV SA CL  § RV x
859 2 c-1 X 3/& RV SA CL N RV X
860A 2 N-8 X 14 GA MO CL Y S Q
T Q 120
VI Q
860B 2 N-8 X 14 GA MO CL Y S Q
T Q 120
VI Q
B6IA 2 N-9 X 14 GA MO CL Y S Q
T Q 120
Vi Q
8618 2 N-9 X 14 GA MO CL Y S Q
T Q 120
VI Q




TABLE 3 VALVE T{ST PROGRAM
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System Name Safety Injection PAID No. ISI-200-5379-1082, Sh. 2 Page __2“ ofi
c
-~ o] V] > o
Valve ol Vetve | 1212 B3] B2 |§] 8]l23
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865A 2 D-9 X 10 GA MO 0 Y S C
T c 120 Valves are for accumulator
VI C discharge isolation. Tech.
Spec. requires valves to
8658 2 G-9 X 10 GA MO 0 Y S c be open with electrical
T C 120 breakers pulled when reactor
VI e pressure is above 1000 psig.
865C 2 J-9 X 10 GA MO 0 Y S C
T C 120
VI C J
B66A 1 G-1 X 2 GA MO CL Y S C .\r Valves aze for high-head
T C 60 safety injection to hot leg
VI C isolation. Valves are '
required by Tech. Spec. to
8668 1 G-2 X 2 GA MO CL Y S C be closed with electrical
T C 60 breakers pulled when reactor
VI c | ) is above 1000 psig.
B873A 2 H-2 X 2 CK SA CL Y FF R \7 These valves are in safety
injection high-head flow path
873B 2 G-2 X 2 CK SA CL Y FF R to RCS cold leg. Valves are
kept closed during normal
873C 2 G-3 X 2 CK SA CL Y FF R operation by Reactor Coolant
pressure. Verifying opening
873D 2 L-2 X 2 CK SA CL Y FF R of these valves would require
injection of highly concentra
(Cont'd on page 3 of 3)
J

el
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0 B - | & 8 0 - o o | Uo
© 3 0 - b %) 0 O > L] o 0 s
— o v 1] S~ U o i b
(& ] Mo o -3 . Rl s o NS } “ €9 . - @
"3 “18 13| 3|3 | 2|8|.]|%|52
(& b = - 5 © = @ - g =
alal &t < 2 o P o
(Cont'd from page 2 of 3)
873E 2 K-3 X 2 CK SA CL Y FF R boric acid into the RCS. Tes{i
during cold shutdown is also
873F 2 I-4 X 2 CK SA CL ¥ FF R practical for the same reason
and because the RCS must be
B74A 1 H~1 X 2 CK SA CL Y FF C vented in order to perform thq
test.
8748 1 -2 X 2 CK SA CL Y FF Valves are in series with
866A & B.
875A 1 J-3 X 10 CK SA CL Y FF C Valves are in Safety lnjectiok
cold leg flow path. Valves
8758 1 K-3 X 10 CK SA CL Y FF C are kept closed during normal
operation by Reactor Coolant
875C 1 M-2 X 10 CK SA CL Y FF C pressure. )
875D 1 D-7 X 10 CK SA CL Y FF c
875E 1 G-7 X 10 CK SA CL Y FF C
875F 1 J-7 X 10 CK SA CL Y FF C
876A 1 D-6 X 8 CK SA CL Y FF C
8768 1 G-6 X 8 CK SA CL Y FF C
876C 1 J-6 X 8 CK SA CL Y FF C !

1i
ol



(ABLE 3 VALVE TEST PROGRAM

H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2 -
System Name Residual Heat Removal P&ID No. _ISI-200-5379-1484 Page 1 of 1
]
7] ’U? @ 3 S o ff :;)‘ QU o~
Valve gl v 4 12121 B S I 21813184
Number » S 9 Category > 0 > = 0 o) 3 ol o Remarks
" - o g [ o g e o o | v un
o 3 - 0 ot b [ 80 © B (1] o )
— M v n S~ o @] i e | ]
(& o 3] > . - o “ fxe W ('}
a o (¥ 7] Q o E o 0 LY} % B8
l*] 13 o wd Y] “ Rl ﬂ-ﬁ
(&) Rl = & o [ 0 — -
"’ i 2 o P p
Al3jlCcliop
706 2 L-1 X 2x3 RV SA €L Y RV X
T44A 2 M-1 X 10 GA MO CL Y S Q
T Q 15
Vi Q
7448 2 M-3 n 10 GA MO CL Y S Q
- § Q 15
VI Q
750 1 N-16 X 14 GA MO CL X S C Valves interlocked with SI-864
T C 300 & B such that they cannot be
VI C opened unless the SI valves
are closed. B862A & B must be
751 1 M-16 X 14| GA MO CL  § S C open during normal operation
T C 300 or RHR suction is lost.
VI C
753A 2 G-10 X 10 CK SA CL Y FF Q
7538 2 G-10 X 10 CK SA CL Y FF Q
759A b G-5 X 10| GA MO 0 Y S Q
T Q 120
VI R
1598 2 D-5 X 10| GA MO Y S Q
T Q0 120
Vi R




TABLE 3 VALVE TEST PROGRAM

H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2
System Name Reactor Coolant PEID No. _I1S1-100-57,9-1971, Sh. 2 Page 1 of 2
=]
~ o 3] - .
Valve 3 Valve 8 Y] g- L‘ E -8 ;'.', :l, ,3 it
Number n 2:‘“«; Category g ﬁ 9' 43. "z; ﬁ u:; 3- 8 3 Remarks
1] - o “rd (=] =~ O = a8 U o @ &0
w 3 o w | - b o %0 O b > @ | v~
— 9 o « S o o] wd 12
O b b ] > o — mou “ [£9) Wy - Q
a o0 ¥ (7] - o o [} L] “EBE
(o] N o 2 g wt (4} v R o]
- P a Y o 5 "‘ o 0 i
alslclo < Z = [
WC-1 2 F-18 | X X GA M CL , § LT R
WC~-2 2 F-19 | X X GA M CL Y LT R
CV-455C 1 E-17 X 3 GL AO CL Y S Q
F Q
T Q
V1 R
PCV-456 1 D-17 X 3 GL AO CL Y S Q
F Q
T Q
VI R
*’CV-AB 2 E-1 X 3/4 GL AO 0 Y S C Failure in open position could '
F c result in overpressurization of |
T C 120 relief tank. Test at cold
shutdown with tank vented.
516 2 =1 X 3/8 GL AO CL Y S Q
F Q
T Q 60
VI Q
J J 1
519A l 2 F-1 X 3 DA AO CL ; 4 5 Q
F Q
T Q 60
VI Q
J J 1




TABLE 3 VALVE TEST PROGRAM
ROBINSON STEAM ELECTRIC PLANT UNIT NO.

2

B.

H.

2 ot 2

Page

2

IS1-100-5379-1971, Sh.

Remarks

(*29s) =uwrl
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poylsr 1sal

0 Ly B = ™

2

RV

RV

RV

DD e oo ™

PSID No.

a1y uorleTpey

4y2TH

UOTITSO4 TEWION

CL

CL

CL

CL

2d4{] z03EN3OY

A0

MO

AO

SA

SA

SA

A0

adA] aatep

DA

GA

GA

DA

RV

RV

RV

GL

(sayduy) 327§

3/4

4x6

4x6

4x6

3/8

aATSSs®Bg

Valve
Category

AlBJC|D

Reactor Coolant

System Name

S231PUTPI00)
Suimeaq

F-2

D-17

E-17

E-2

B-11

B-13

B-15

Cc-2

SSeT)

2

1

1

I

Valve
Number

5198

535

536

550

551A

551B

551C

553




TABLE 3 VALVE TEST PROGRAM
H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO, 2

System Name Main Extraction & Auxiliary Steam PSID No I1SI-G-190196, Sh. 1 Pave
. ag
~ 5 «o >
0 0 v i LY ) ®
Valve o Valve o w w p 1 -4 B K
Numbe r . E’s Category 515 & E v“: < ¥ 5 el 9§ Remarks
- 5 i o o) [+ - - [ o U oon
— m o - = - 3 a. :‘03 > ] 4 v
S 5 la g > e — m oo “ l: g - @
:: -; g E L] ] LY] ¥ 8
3 - | = o 5 &~ m | S| A&
o U
aAls]clo < | 2 o S| &
-V1-3A 2 J=16 X 26 CK SA 0 N 2
S-V1-3B 2 E~16 X 26 CK SA 0 N 2
S-V1-3C 2 A-16 X 26 CK SA 0 N 2
S-V1-3A 2 J=15 X 26 GA AO 0 N S C
sol. F C
T C 5
VI C
S-V1-38B 2 E-15 X 26 GA AO 0 N S C
sol. F C
T C 5
Vi C
S-V1-3C 2 A-15 X t 26 GA AO 0 N S C
sol. F C
;| > 5
Vi C
S-V1-8A 3 K-15 X 2 GL MO C N S Q
T Q 120
VI Q
S-VIi-88B 2 G-15 X 2 GL MO C N S Q
T Q 120
VI Q




TABLE 3 VALVE TEST PROGRAM

. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2
System Name Main Extraction & Auxiliary Steam P&ID No. 151-G-190196, Sh. - 2 p 3
. ap 13
g N >
o \ o
Valve - § Valve H ¢ 2 o v b o al o~
Number | o | o ofCategory | 2|5 | & | & | & “~1 513 2les Remarks
@ o “ | a I o .- Y o | va ‘
:3 % :S - Ao = g o, 80 O b kY 4 0
0 b M 3] = . — :;:‘ n -~ L: R * Q9
a o %) Y ~- ) ) 0 LY ¥ B8
8 N o 3 E s LY +J e e
;; > o - o = .m’ — }'! L
Alsfc|o < | 2 o & &
HMS-V1-8C | 2 C~-15 X 2 GL MO C N S Q
T Q 120
VI Q
MS-VI-9A | 3 K-15 X 2 CK SA CL N FF Q
MS-V1-9B| 3 G-16 X 2 CK SA CL N FF Q
MS-Vi-9C| 3 C-16 X 2 CK SA CL N FF Q
SVi-1A 2 J-10 X 6 RV SA C N RV X
SVi-2A 2 J-11 X 6 RV SA c N RV X
SV1-3A 2 J-12 X 6 RV SA c N RV X
SVI-4A 2 J-13 X 6 RV SA C N RV X
SV1-1B 2 F-10 X 6 RV SA C N RV X
SV1-2B 2 F-11 X 6 RV SA c N RV X
SV1-38B 2 F-12 X 6 RV SA c N RV X
SV1-4B 2 F-13 X 6 RV SA C N RV X
SVl-IcC 2 B-10 X 6 RV SA C N RV X
SvVi-2C 2 B-11 X 6 RV SA C N RV X




TABLE 3 VALVE TEST PROGRAM
. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

System Name Main Extraction & Auxiliary Steam PSID No. ISI-G-190196, Sh. 1 P 3 i 3
c - >
= V)
Valve ol Valve - a -4 b ; b g o| @~
Number - ¢ g | Category 215 2 & b r 5 | £ 8 Remarks
T b ! [} 8 a Y o O [T
o Rl w -l b a. oh o b > o o )
— o v 0 S~ Vv O i b
O b ] > . — m v [ wy o
a o ¥ g q g E 3 2 L ¥ B8
3 - = o : o = w ol I B
“ < 2 o = v
AlBjC| D = o
SVi-3C 2 B-12 X 6 RV SA C N RV x

5V1-4C 2 B-13 X 6 RV SA C N RV X




TABLE 3 VALVE TEST PROGCRAM
H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

Name Feedwater Condensate & Air Evacuation PSID No. IST-G-190197, Sh.

1 -.p(‘

Valve 1 Valve

Remarks

-

Number v g o Category

(inches
v

Size
Actuator

AFW-2 A ; S L ' F Verified open during testing
of Motor driven aux. feed pump.

AFW-19

AFW-20A

AFW-20R

AFW-24

AFW-40

AFW-4]

Normal feedwater pressure on
back side of valves prevents
AFW-69 y ’ . ks ) 'F - cycling during normal operallnT.

AFW-68

AFW-70

AFW-V2-]

AFW-V2-|




FTABLE 3 VALVE TEST PROGRAM
H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO.

ystem Namef €€dwater Condensate & Air Evacuation p§ID No. ISI-G-190197, Sh

Remarks

}——

AFW-V2- 14

AFW-V2-1i6

AFW-V2-16

AFW-V2-16L

DW-19

DW-21

FCV-479

FCV-489 y ( P CL 5 g Cycling during normal

F operations could result
in steam flow/feed flow
mismatch and plant trip.




TABLE 3 VALVE TEST PROGRAM

H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO, 2
System Namef €edwater Condensate & Air Evacuation pgID No. ISI-G-190197, Sh. 2 Page 3 of 3
s
-~ o o > o
Valve :} Valve :; U g- s E .g g 3 .3 i
Number 0 e Category 21 % o & - v B | 29 Remarks
%] - -—4 =] = [} £z e o o U L]
o 3 7] - e % o0 O b v o v
- o o w S w o] wd b
o L ™ > . - m o i e .
58 “1s 3| 3|7 | 5|3/|.]%|58
O o o> o b . = @ 5 o
dalela < 2 & - |
FCV-499 2 F-11 X 4 GL AO CL Y S C Cycling during normal operation
F C could result in steam flow/
T C 60 feed flow mismatch and plant
VI C trip
FW-V2-6A | 2 B-12 X 16 GA MO 0 N S C
T C 120
VI C
Cycling during normal operations
FW-V2-6B | 2 D-12 X 16 GA MO 0 N S c could result in steam flow/
T C 120 feed flow mismatch and plant
Vi c trip.
FW-V2-6C | 2 F-12 X 16 GA MO 0 N S C -
T C 120
Vi C




TABLE 3 VALVE TEST PROGRAM
. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

System Name Service and Cooling Water P&ID No. IS1-G-190199, Sh. | Page _l_ of -l_
[+
o o L] > -~
Valve z Valve 3 L) g- C :’3 g g 3 .: e
Number w ?:n : Category 2 5 % & - o 3 g- o 3 Remarks
v -l = -4 e [ O F =3 U o o L L]
L) 3 (%) B e (-9 o0 O = [ o " ~—
- 0 v w S Y O wd i =
(& ] Mo ™ =3 . . x o ) Lo, e - Q
- 8 - g‘l '; g a :: z = 3 - 5
O - = -~ E e | -~ n — l! [
“ < 2 e P «
AlBJC| D ’
374 3 K-2 X 18 CK SA 0/C N FF Q
RF Q
375 3 K-5 X 18 CK SA 0/C N FF Q
RF Q
376 3 K-3 X 18 CK SA 0/C N FF Q
RF Q
377 3 K-6 X 18 CK SA 0/C N FF Q
RF Q




TABLE 3 VALVE TEST PROGRAM

. B. ROBINSON STEAM ELECIRIC PLANT UNIT NO. 2
System Name Service and Cooling Water PSID No. JS1-G-190199, Sh. 2 Page of

~ 5 . -

Valve - § Valve H v é’_ o 5 b Y el ¢~
Number m | & g|Category | 2|5 El &1 3 S S 21 2y Saumahs

@ o & -“ | a £ o -8 - v o | Uwn
w - b (=%} o0 O > v o "

.4 ™ o n | — @ o e b
o as o > o o - o w fa “w - @
o ol e e ] ™ @ v | %8
Q = ‘ [ ] 3 E o v o =i 4
O vy ; > & — i) L] g -‘4‘ ; £

alstels $|s | 3 &1 3

V6-33A 2 li-8 X 6 BF MO 0 N S Q
T Q 300

VI Q

V6-33B 2 n-7 X 6 BF MO 0 N S Q
T Q 300

VI Q

V6-33C 2 n-7 X 6 BF MO 0 N S Q
T Q 300

VI Q

V6-33D 2 H-6 X 6 BF MO 0 N S Q
T Q 300

Vi Q

V6-33E 2 -8 X 6 BF MO 0 N S Q
T Q 300

VI Q

V6-33F 2 J=7 X 6 BF MO 0 N S Q
T Q 300

Vi Q

V6-34A 2 D-16 X 6 BF MO 0 N S Q
T Q 300

Vi Q




System

TABLE 3 VALVE TEST PROGRAM
- B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

Service and Cooling Water ISI-G-190199, Sh. 2

2
Page D

Valve
Number

Category

Class
Drawing

Coordinates
Passive
High
Radiation Area

Size (inches)
Test Method

Valve Type
Test Frequency

Relief Request

Max. Stroke
Time (sec.)

Remarks

V6-34B

3 Actuator Type
© | Normal Position

-3
=
-
=

OO0 OO0 DO OO0 Lo oo oo

300

300

300

300

300

300

300




TABLE 3 VALVE TEST PROGRAM

ROBINSON STiIAM ELE

2

UNIT NO.

CTRIC PLANT

-

B.

H.

Page 3 of

-(=-

S

P&ID No.

Service and Coolig&fwater

Remarks

(*o9s) auwyl
240135 *X®TR

3sanbay Ja1Tey

Aduanbaig 3s9y

poyisw 1S3l

FF

FF

E21y uolIEIpERY

yStH

UOTITSO4 TemIOoN

0/C

0/C

2dAl 103en30VY

SA

SA

SO

SO

ad{1 aaT®)

CK

CK

GT

GT

(sayduy) 227§

12

12

antssed

Valve
Category

AlB|C|D

System Name

S231PUTPI00)
Suimeaqg

J=-7

J-8

M-12

I-12

SSETD

3

Valve
Number

560

561

580

581




H.

TABLE 3 VALVE TEST PROGRAM
B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

System Name Service and Cooling Water PSID No. 151-G-190199, Sh. 3 i 1 of
~ g o > .
Valve oo§ Valve i E v a o 5’ b4 i al @~
Number - s Category > | u & & o v 3 el B § Remarks
-4 T 21 5 L % 2 £ e Y o | voa
e | ® o 0 Mg o o &b O > o -4 75 BN
i e
L® ) b ] > & — mw o “ [EH ¥ .
Qg “le - ] E © 0 v | X8
O 3 > o he- & § E a -
V6-16A 3 N-20 X 16 GA MO 0 N S Q
T Q 300
V6-168B 3 M-20 X 16 GA MO 0 N S Q
T Q 300
118 3 M-20 X 6 GA M LC N S Q NA
530 3 L-25 X 1 CK SA CL N FF Q
541 3 I-19 X 30 CK SA Jo/C N FF Q
542 3 M-19 X 1 CK SA CL N FF Q
543 3 H-19 X 1 CK SA CL N FF Q
544 3 M-20 X 6 CK SA CL N FF Q
545 3 M-20 X 30 CK SA |O/C N FF Q




TABLE 3 VALVE TEST PROGRAM

H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2
System Name Steam Generator Blowdown PSID No. I1SI-G-190234 Page ot
o]
Valve H Valve E o a 4 v P E" a - A
4 Q v .
Number ) gx‘“é Category 2 5 & ;" - : v 2,’ 3 ] Remarks

W -t 4 o [ (8] - - LY o k7] &oon

" T o w o » o o O > LT o v
4 9 o 0 ~ v [#] i '

(&} Mo o > o — o “ Iz Yy - Q

Ao [+ @ — o o 0 LY ¥ B8

Q ~ o - E 4 o “ wd £v4

o "* = o o [= 0 — [

- 2 2 o & o~
Alslclo

Fcv-19304 2 | B-5 X 3/4| ca | Ao 0 N s Q
F Q

T Q 10
VI Q
Fcv-19304 2 | B-5 X 3/4| GA | Ao 0 N S Q
F Q

T Q 10
VI Q
Fcv-19314 2 | F-5 X 3/4| 6A | Ao 0 N s Q
F Q

T Q 10
Vi Q
FCV-19314 2 | F-5 X 3/4| 6a | Ao 0 N s Q
F Q

T Q 10
VI Q
Fev-19324 2 | k-5 X 34| ca | ao 0 N S Q
F Q

T Q 10
VI Q
rcv-1932h} 2| k-5 X 3/4] ca | Ao 0 N S Q
F Q

T Q 10
VI Q




TABLE 3 VALVE TEST PROGRAM
B. ROBINSON STEAM ELECTRIC PLANT UNIT NO.

2

ISI-G-190234

Remarks

(*o2s) smyl
IN0IIS *XER

10

10

10

10

10

10

isanbay 1371719y

Aouanbaizg 3sa]

(=g =g dd

ocooo

ocooo
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ocooco

pPoylaR 1say

e

0 G B

2 B b o

O3 Ry B

U e B e

U2 G B o

P&ID No.

BaJy uorlerpey
udTH

UOTITSO4 TPTION

2d{] z03®Nn30V

AO

AO

AO

AO

AO

AO

ad{] aatTep

GA

GA

GA

GA

GA

GA

(sayduxr) azrs

3/4

3/4

3/4

3/4

3/4

3/4

aarsseyg

Valve
Category
AlBjC|D

System Name Steam Generator Blowdown

S33eUTPI0O)
3uimeag

Cc-4

D-4

G-4

K-4

SSET)

2

Valve
Number

ch-1933ﬂ 2

FCV-1933}

FCV—I93&A 2

ch-19347 2 -4

FCV-l935ﬁ 2

rcv-lqasf 2| 14




TABLE 3 VALVE TEST PROGRAM

. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO, 2 .
System Name Penetration Pressurization (PPS) P&ID No. 181-G-19026i, Sh. 7 of 8 Page i of 2
= g o >
Valve m§ Valve A ® a o 5’ b4 Y @ | @~
Number @ @ 4 | Category %’ § = ' - v ] el 2§ Remarks
2] 23 ala |5l s ]2 |85 28] 2se
n S W o o ba
O bk ] > o o o ou v [N e )
a g [ 8 -; g E o n LY ® A
O e o b 3 I m | S AR
Alslcfop < - o & o
EV-H2A 2 E-2 X 1 v SO - N S Q
F Q
VI Q
J J i
EV-12B 2 E-5 X 3/8 3w SO - N S Q
F Q
VI Q
J J 1
EV-1722 2 E-9 X 1 v SO - N S Q
F Q
VI Q
J J 1
EV-1727 2 D-5 | X 3/8 v S0 - N S Q
F Q :
VI Q
J J 1
EV-1728 2 A-5 X 3/8 v S0 - N S Q
F Q
Vi Q
J J 1
225C 2 A-5 | X 3/8 GA M CL N J J 1
226C 2 C-5 | X X |3/8 GA M CL N J J 1
A




TABLE 3 VALVE TEST PROGRAM
B. ROBINSON STEAM ELECTRIC PLANT UNIT NO.

2

of

Page

7 of 8

[SI-G-190261, Sh.

P&ID No.

PPS

System Name

Remarks

(*o9s) 2wyl
%0138 ‘XEKR

isanbay jarTey

Ld>usnbaag 1s9y

poylay 1sal

B3Iy uoTIeIpEy

y3TH

UOT3ITSO4 TPmION

CL

CL

CL

2d4{] 103EN30VY

ad{1 aate,

GA

GA

GA

(sayduy) az7§

3/8

3/8

3/8

aATsSBg

Valve
Category

AlBJC|D

S81PUTPI00)
Suimeag

E-5

E-9

E-2

SSBT)

2

Valve
Number

235C

245A

251C




TABLE 3 VALVE TEST PROGRAM

. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO, 2
System Name FPenetration Pressurization (PPS) PSID No. I1SI-G-190261, Sh. 8 of 8 Page of
&
-~ « > o
Valve » § Valve o . E o 5 9 u @l @~
Number 0 a9 Category 216 £ (2] o o E | 23 Remarks
0 o e - | £ o r'y- Y o | U
:3 % 3 0 - b o 0 O b v o 0~
«n N~ W o et b
O b b o > “ — o= o b - Lo
a o ol e ‘| - o 0 | X8
3 slEl 2B S| &s] 255
v o
EV-1723 2 A-12] X 1 W S0 - N S Q
F Q
Vi Q
J J 1
EV-1724 2 A-16] X 1 w SO - N S Q
F Q
Vi Q
J J 1
241C 2 A-16] X X |3/8 GA M CL M J J |
248A 2 A-12] X X |3/8 GA M CL N J J 1
274C 2 G-12] X X 3/8 CK SA - N J J 1




TABLE 3 VALVE TEST PROGRAM
H. B. ROBINSON STEAM ELECTRIC PLANT UNIT NO. 2

Syaten Nons Isolation Valve Seal Water PSID No. I[SI-G-190262 Page |
c
- o ] > “
1] 7] W el ] e 19 0 Y ~
Valve v Valve v " a. o b o e o] x -
o o b v | & o, > i « £ o - o u
Number " c g | Category > 3] > = n re) ] ol o Remarks
(7] - o ~ [+ [ o] - - U o o & o0
L) e ) e b . 80 O p > o oc N
— o o (7)) ~r WV (o] wd e
o [ ] > o — oo “ % e - o
a o A, o — o @ 0 o % B8
Q N ) pe m el o o ] v.mi
. a1 8ls | 3|7 13]3|%F
< [+
alslcl|o ” - -
Check 2 X CK SA 0/CL| Y J J
valves at

Iclass
ro:::pammk




TABLE 3 VALVE TEST PROGRAM
ROBINSON STEAM ELECTRIC PLANT UNIT NO.

2

B.

H.

1 _of 3

Page

2

L of

0304, Sh.

31 -G-

P&ID No.

HVAC

Remarks

(*o9s) awtl

= 0 =) ) S
30115 *XER v =) ° o °
isanbay jarTey - — - —~ -
Aousnbazg 1sa] CoOooOOoOm COoCOCOoOOm COoCOoOOm CooCON CooooO™
o 3 el e T B N T 29 )
POYlIaR 3I1s3al -~ W W..J SFTWJ SFTWJ

€31y uorlerpey

431H

uoTITSO04 [EmION

ad4] ao3en3zoy

AO

AO

AC

AO

AO

adi] aaTep

GA

GA

GA

GA

BF

(sayduy) 227§

42

aA1sseqd

Valve
Category

CiD

AlB

System Name

S331PUTPI0O)
Suimeaq

I-19 | X

I-19 | X

I-19 | X

I-19 | X

F-10 | X

SSET)

2

2

2

2

2

Valve
Number

RMS-1

rns-z

&MS-3

S

V12-6




TABLE 3 VALVE TEST PROGRAM
B. ROBINSON STEAM ELECTRIC PLANT UNIT NO.

2

l of 2

ISI-G-190304, Sh.

P&ID No.

HVAC

System Name

Remarks

(*o@s) auwyl

(=] (= (= [=} (=4

3)033§ *XER v v-) v v °
isenbay jarTey . L & i S
£fousnbaiy 1s3] |oocoom ocooom ocooom oo™ oo™

poyslaw 3sal

A B

D B b ™

0 B B
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TABLE 3 - VALVE TEST PROGRAM
H. B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
SPECIFIC REQUESTS FOR RELIEF

This section provides justification for specific requests for relief

from

code requirements as provided for in 10CFR50.55a(g)(5) (iii).

Each relief requested is identified by a unique number and identifies
the valve(s) for which the relief request is being made. The code
test requirement found to be impractical is defined and the basis

for exclusion from code requirements is presented. Any alternate
testing is specified.

2.

Specific Relief Request:

Seat leak testing and Category A valves as required by
IWV-3420.

Applicable to:

All Category A valves for which test method is designated
as J.

Basis for Relief Request:

10CFR50 Appendix J requires periodic leak testing of
Containment Isolation Valves. All Section XI Category A
valves for this plant are containment isolation valves and
require Section XI leak testing. In order to preclude
redundant test requirements on these valves, the Appendix
J requirements will be met in lieu of the Section XI
requirements.

The H. B. Robinson containment has two features in its
design that assure adequate integrity during and following
a loss of Coolant Accident. These are the Isolation Valve
Seal Water System and the Penetration Pressurization
System. These two systems are conservatively designed,
seismically qualified, and required to be operable by the
Unit Technical Specifications. Additionally, they satisfy
the requirements of 10CFRS0 Appendix J for seal systems
that can be used in lieu of local Type C valve testing.

Alternate Testing:

The PPS and IVSW systems will be tested as required by
10CFRS50 Appendix J.

Specific Relief Request:

Exercising of valves as required by IWV-3520.

Page 1 of 2



TABLE 3 - VALVE TEST PROGRAM
H. B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
SPECIFIC REQUESTS FOR RELIEF

Applicable to:
MS5-V1-3A-C
Basis for Relief Request:

These valves are the Main Steam check valves downstream of

the MSIV's. Normal steam flow verifies the proper opening

of the valves. Section XI requires reverse flow seating

of the valves. Due to the design of the system, no meaningful
test can be performed to prove this seating at any operating
condition.

Alternate test:

NONE

Page 2 of 2
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1% EVENT DESCRIPTION

A sequence of events is contained in Table 1. Problems with both o) pumps

in the turbine electro-hydraulic (E-H) system forced the plant to initiate

a plant shutdown. During the process a safety injection signal was generated

by a high steam flow coincident with Tow RCS average temperature. The high
steam flow signal was generated by the governor valves spiking open, believed

to be caused by the erratic operation of the turbine E-H system. The low
average temperature was the result of overcooling the RCS by excessive injection
of boric acid solution. The safety injection (SI) signal tripped the reactor.
The reactor power had been reduced from 100% to approximately 6% at the time

of trip. The duration of the high steam flow/low average temperature signal

was apparently not of sufficient duration to latch the "A" train nor close

the main steam 1ine isolation valves. Both were manually actuated. A containment

fire alarm was received shortly after the SI.

After having determined that a spurious SI had occurred, the operators initiated
actions (e.g., reset SI, feedwater isolation, restore letdown) to continue

to hot standby condition. During the automatic isolation of the CVCS letdown
Tine due to the spurious SI, it is beliaved that the outermost isolation
valves (see Figure 1, valves 204A&B) closed faster than the two open orifice
fsolation valves (CVC-200B and C), or that leakage past the orifice isolation
valves resulted in the opening of the relief valve and the rupturing of the
bellows on the relief valve (CVC-RV-203). In addition, a pressure surge

due to the {solation valves closing caused a drain cap to be blown off.
Unaware of these two failures, letdown flow was reestablished. Subsequently,
containment pressure and dew point increased. The containment pressure

and humidity increases attached additional significance to the already decreasing
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RCS pressure. Letdown was secured (valves closed and sequence unknown) about
15 minutes after letdown was reestablished. A containment entry was made,

A leak was identified in the letdown system area but no fire existed. The
heat sensitive fire alarm detected the steam from the leak in the letdown
system, which implies that this leak occurred in the CVCS during the first
SI. Approximately 3,000 gallons was estimated to be in the containment sump

based on level indication in the control room.

After the Tetdown was thought to be isolated, the pressurizer pressure continued
to decrease and the level to increase. A second safety injection occurred

on low pressurizer pressure. Both trains of safeguards equipment actuated.

The level increase was the result of continued charging flow and heatup of

the primary system (the MSIVs had been closed to recover average temperature

earlier). The cause for the depressurization could not be identified positively.

Four hours after the first entry, a second containment entry was made and

the Teak was identified to be from a drain 1ine which was still leaking.

The drain line is located upstream of the orifice isolation valves (see

Figure 1). The cap on the drain pipe was missing and valve (CVC-200E) was
manually closed. Water in the containment sump had now increased to
approximately 4,500-6,000 gallons. Evidently, the two level control valves
(CVC-LCV-460A&B) were leaking at five to seven gallons per minute between

0650 and 1120, After the drain 4 was closed during the second containment

entry, the RCS pressure co' : A4 *  decrease.

Yany steps were taken to determine the cause of the decreasing RCS pressure
after letdown had been isolated; e.qg., isolating charging 1ine auxiliary
spray, checking pressurizer relief and safety valve jeakage, and increasing

pressurizer heater output. The cause was identified when the operators
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stopped two of the three reactor coolant pumps in the loops with the pressurizer
Spray scoops and the pressure began to increase. One of the two pressurizer
spray valves was not fully closed. Positive fdentification of spray valve
RC-455B as the leaking valve was made later. The spray valve position 1s
indicated by demand, not stem position, which delayed identification of the

cause for depressurization.

During this event, steam generator samples indicated a primary-to-secondary

leak of approximately 0.5 gpm based on activity of 10'4;C/m1. Steam

generator "B" was isolated on the secondary side. Subsequent samples
indicated decreasing activity and no leak. The licensee has concluded
that the increased activity was the result of "crud" being agitated during

isolation of the steam generators during the event.

Repairs were made to the spray valve and the relief valve bellows. The cap
was replaced on the drain line and al) drain valves were verified closed.

The unit was back online on Fehruary 1, 1981,

EVALUATION OF THE EVENT
2.1 Operator Actiqng
Operators responded to the events in a systematic and timely fashion. Data
entered into the 1oqs were detailed and accurate. After the plant was stabilized,
the license contacted Westinghouse to ensure that their diagnoses were correct

and no other unforeseen problems existed.

One shortcoming identified was the lack of a procedure for recovery from a
spurfous safety injection actuation. Guidelines should be available to the
operators to differentiate between a real and spurious SI actuation. The
licensee indicated that a procedure will be written for recovery from a spurious

SI (identification criteria not included). For this event, resetting the SI




had no consequences. However, pressurizer pressure, level and average temperature
had all been decreasing prior to the SI and had "stablized" for only about

two minutes before resetting SI. In retrospect, there was still a smal)

reactor coolant leak and the spray valve was open. However, SI had been

initiated on siagnals indicative of a steam line break and since secondary

system conditions were stable and the governor valve position recorder indicated
spurious valve opening, the operators correctly diagnosed the SI signal as

spurious for this event.

An area of improvement would have been to test the safety injection actuation
aind main streamiine isoiation signals since one train of SI failed to latch

and the MSIVs failed to close. Both were manually actuated. Although both

SI trains actuated on the second safety injection signal, this was not adequate
verification of operability on high steam flow/low average temperature actuation
before returning to power. These tests could have helped substantiate that

the signal was not of sufficient duration to latch the SI relay and close

the MSIVs.

2.2 Charging F1qy Tq(miqqtiqq

Although SI actuation occurred twice, no boric acid was injected into the
RCS based on samples of the boric acid injection tank. This was because

the RCS system pressure exceeded the shutoff head (1,500 psig) of the SI

pumps at the times of actuation. Hence, the charging pumps were making up

lost RCS inventory durinag the event.

During the attempts to identify the cause for the depressurization and recoanizing

that pressurizer spray could cause the depressurization, the charqing flow
was isolated (closed valve CVC-HCV-121) to terminate a possible leak from

the auxiliary spray valve (Figure 1). This operator action did not terminate
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all makeup flow to ti.. RCS. The flow path was maintained to the RCP seals
which would provide makeup flow (approximately 60 gpm). RCS conditions
(approximately) at this time were: Pressure = 1,600 psig; Tavg = 548°F;
pressurizer level = 56% and increasing; normal steam generator level for

the condition; and margin to saturation was approximately 50-55°F,

The charging 1ine was isolated from 0726 to sometime after 1932 (shift foreman's
Tog). No consequences resulted from isolating the norma) charging flow for

this event although SI flow was not available due to the pump head 1imits.
However, it is suggested that NRR determine wheiher isolating the charging

flow is advisable for small loss-of-coolant accidents or when the system
pressure is above the shutoff head of the SI pumps. Westinghouse has indicated
that no credit was taken for charging flow for the ECCS analyses. The emergency
procedure for depressurization (EI-1) does not include criteria for terminating
chargina flow. The charging pumps are a part of the CVCS and not considered

a part of the safety injection system at Robinson. However, the charging

pumps provide high pressure makeup flow when the RCS pressure exceeds the
shutoff head of the SI pumps. Ensurinag that charging flow is not interrupted
for the systems employing low/medium heat SI pumps may be desirable to enhance

safety.

2.3 Safety Injection Actuation

The first safety injection actuation occurred on a "high steam 1ine flow/low
Tavg" signal. The licensee's review of the event indicated that the momentary
spike-opening of the turbine governor valves caused the steam flow, in at
Teast two steam lines, to exceed the steam flow set point for a period of
about 25 msec. The combination of high steam flow in 2/3 steam lines and

the existing Tow average temperature of the reactor coolant generated a main

steam fsolation valve (MSIV) closure signal and a SI actuation signal.



However, only train B of safeguards equipment responded - the other

train of safeoquards equipment and all the MSIVs did not actuate. Licensee's
observations are that the MSIVs require a signal duration of one second

to close and that the SI actuation relays, including SI logic train latching
relay, require a sianal duration greater than 25 msec to actuate. Since

the SI signal was of less than 25 msec duration, only the train B latching
relay actuated. Reactor trip, emergency diesel start, feedwater isolation

and other safequards equipment actuations for train B occurred as a consequence

of SI train B actuation.

Reviewina the logic diagram of Robinson's Safequard Actuation Signals (Dwg

CP 300-5379-2759 sh B, rev 6) it is seen that the reactor trip signal is
initiated on SI actuation along with emergency diesel siart. feedwater isolation
and safequards sequence actuation. A review of a later Westinghouse logic
diagram (typical) shows that the reactor trip signal is derived separately

from the SI actuation signal; i.e., the reactor trip signal is taken off
"upstream” of the SI actuation signal, similar to the MSIV closure signal

on Robinson. This could mean that on certain spurious SI actuation events

of short signal duration, SI, feedwater isolation and auxiliary feedwater
system actuations may occur with no simultaneous reactor trip occurring.

The comparison of logic diagrams also shows that the P-4 interlock (reactor
trip breaker position) in the the Reset/Block feature of SI logic of later
Westinahouse units is not provided in the Robinson design. Additional analyses
would be needed to ascertain the significance of different reactor trip loaics
for Westinghouse plants. The need to provide a direct reactor trip on spurious

safety injection actuation is referred to NRR for review.



2.4 Pressurizer Spray

The open spray valve could not be identified due to lack of spray flow indication
or actual spray valve position. The failure of the valve to close evidently

did not affect the capability of the valve to open as evidenced by subsequent
testing. The Licensee is evaluating the possibility of relocating and replacing
the spray valves during the next refueling outage. Previous problems have

been experienced with the spray valves and their location in containment

reduces their accessibility for maintenance.

2.5 Relief Valve Bellows Failure

The 1icensee has experienced previous failures of this Crosby relief valve
(number JB-36, Type B, shop drawing number H51380). Basic information about
the valve and the discharge piping configuration were obtained from CPA&L

and Croshy Valve Company and are as follows:

Relief Valve

- 2" diameter inlet, 3" diameter outlet

- Set pressure, 600 psig

- System pressure, 300 psiq (approximate)

- Dynamic backpressure, 25 psiq (specified)

- Bellows tested to 150 psig

Piping
= A horizontal run exits from the relief valve before turning

vertically up for at least 1’ feet to the pressurizer relief tank.



CPAL indicated that the bellows fails every time the reliéf valve Tifts.

Since the bellows has been tested to 150 psig, it would appear that the system
is operating quite differently from the anticipated mode. The dynamic
backpressure probably exceeds 150 psig (six times the specified 25 psig).

A mechanism that could cause the high pressure might be stagnate water from
efither steam condensation or valve leakage in the line from the relief valve
to the pressurizer relief tank. Boric acid crystal formations may also be

a possibility. When the valve opens, water or other debris in this 1ine
could restrict steam flow and cause a high dynamic backpressure until the

line is cleared. Also, if the 1ine is filled with stagnate borated water,

the bellows may be susceptible to corrosion attack, but corrosion has not

been identified from previous failures and replacements. From an operational
viewpoint, the failure mode for the bellows should be identified and changes
necessary to prevent additional failures should be implemented. The operation
of the CVCS isolation valves may be a major contributor to the bellows failures

and is discussed in Section 2.6.

2.6 Letdown Isolation Valves

The isolation valves played a dominant role in the sequence of events at
Robinson. The failure of the bellows on the relief valve was attributed

to the closing of the out board valves (CVC-204A&B) before the closing of

the orifice isolation valves (CVC 200BAC) upstream of the relief valve.
Consequently, the set point (600 psig) of the relief valve was reached since
this part of the CVCS was pressurized by the reactor coolant system

which was at approximately 1,800 psi. The design pressure downstream of

the valves (CVC-200 series) 1s 600 psiq. The sequential operation of the
fsolation valves is evidently causing this part of the CVCS to be pressurized
to at lTeast the setpoint of the relief valve, as evidenced by the opening

of the relief valve whenever the CVCS is isolated.
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In addition to the fsolation valves, valves LCV-460 A and B (Figure 1) were
closed in an attempt to isolate the leaking drain valve/pipe. Both of these
valves leaked which permitted an additional 3,000 gallons (approximately)

to leak into the containment after the letdown system was thought to be isolated.
The licensee did not perform any maintenance on these valves to ensure their
operation before returning to power since these are not containment isolation
valves. These valves are part of the reactor coolant pressure boundary and

are designed to close on Tow pressurizer level to conserve RCS inventory.

The design and operation of this part of the CVCS raises two concerns:
first, the potential for overpressurizing the system to 2,200 psig assuming
the downstream {solation valves (CVC-204AAB) are closed; and secondly, the
capabflity to 1solate a potential break downstream of valves LCV-460A&B.

The Ticensee has indicated that the relief valve is designed to prevent
overpressurization of the CVCS. The failure of the bellows does not appear
to affect the pressure relieving function of the relief valve. In addition,
the flow control valves (CVC-LCV-460A&B) have been designed to isolate a

break downstream of these valves for the maximum size break and RCS conditions.

The functional and testing requirements for the flow control valves are

not clear. These valves should be ASME Class 1 since there are no valves
upstream and the valves downstream are classified as ASME Class 2. However,
these flow control valves are not identified in the Pobinson Inservice
Inspectfon and Testing Program (Reference 4). Since these valves are on the
RCS pressure boundary and are designed to isolate the RCS on low pressurizer
Tevel, it 1s not clear why maintenance on the valves was not required after

they were known to leak and before returning to power.
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Both of these concerns could lead to a small loss-of-coolant event inside
containment. This postulated event is within the scope of an analyzed small
break loss-of-coolant accident and not a new safety concern. However, from

an operational consideration, overpressurizing the CVCS could be prevented,
provided the orifice isolation valves were closed before the outboard isolation
valves. Correcting the valve closing sequence for isolation would also reduce

the challenge to the relief valve.

2.7 lLeakage Inside Containment

The licensre has acknowledged that the quantity of water that leaked into
containment can only be approximated. The estimated 6,000 gallons (corresponding
to approximately 15" in the sump) is a small fraction of the ranqe of indication
fn a 65,000-gallon capacity sump (See Fiqure 2). A mass balance was not
possible since neither charging flow nor volume control tank level are recorded.
The major leak was after letdown flow had been reestablished between 0635

and 0650. This could account for approximately cne half of the 3,000 gallons
indicated at 0650. The drain valve could have also been leaking at an unknown
reduced rate from the initial SI until letdown was restored (approximately

ten minutes). The ruptured bellows on the relief valve also contributed

some amount to the inventory in the sump. These sources in combination with
the inaccuracy of the sump measurements can lead to the conclusion that all

the leak sources had heen identified.

2.8 Drain Valve and Pipe Cap
The leaking valve was CVC-200F (see Fiqure 1) not CVC-?204C as reported by
If (Reference 1). This helps to understand the leak rates and quantity of
water reported in the LER (Reference 2) and the IE evaluation.

The licensee's explanation for the missing cap on the pipe was that when
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the orifice 1solation valves closed, a pressure puise was applied to the

valve and cap. Since the valve was partially open and the cap not tightly
secured, the cap was blown off. The licensee believed that vibration in

the CVCS (induced by the charging pumps) caused movement of the valve and

cap. The valve position was last verified on October 11, 1980 during a refueling
outage. Since the drain pipe is located close to the pressure reducina orifices,
the flow instabilities at these orifices could also induce vibration in the

cvCs.

A1l drain pipes with valves have been verified closed. Most valves have

been chained and locked.

2.9 Failure of Fire Protection Isolation Valve

When a Phase A isolation signal was generated by the safety injection actuation,
one (FP-248) of the four containment isolation valves failed to close due

to a tripped breaker. Since the cther isolation valve in the line closed,
containment isolation was achieved. This failure had no bearing on the leak

and was a separate reportable event.

3. CONCLUSIONS

The event at H. B. Robinson involved four separate, somewhat unrelated failures:
(1) pump fatlures in the turbine EHC system; (2) two separate leaks in the

CVCS (related failures); (3) an undetected open pressurizer spray valve;

and (4) leaking valves in the CVCS. The event did not appear to include

any safety concerns.

The following areas of review concering this event are -eferred to NRR for

consideration:



-12 -

a. Whether a requirement should be placed upun operating plants to establish
a procedure for identification and recovery from a spurious safety

injection actuation (1f such a procedure is not already in place).

b. Whether criteria for terminating SI should include provisions for
isolating charging since charging flow could be considered high pressure

safety injection for very small breaks.

c. Whether there is a need for a direct reactor trip on a spurfous safety
injection actuation at other Westinghouse plants which do not have a

direct trip.

d. Whether operation of the isolation valves in the CVCS at Robinson
is causing the system to be operated in a manner which is contrary
to 1ts design bases. The closing sequence for the isolation valves
appears to cause part of the CVCS to be pressurized to the setpoint
of the relief valve and may be contributing to the failure of the

relief valve bellows whenever the system is fsolated.

AEOD did not find any basis for a need to study this event further. A formal

response from NRR is not requested.

This event and the operator's response provide a good example of an operating
experience which should be disseminated to other licensees for information and

training purposes.
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Table 1
SEDUENCE OF FVENTS

o —— e —— e ————

January 29, 1981

0500
0541
0542
0543

0549-
0609

0613
0620

0623

0625

0627

0634

0637

Plant at 100%
Primary to secondary leak of approximately 0.3 gpm.

"A" EHC o) pump seal leak, "B" EHC pump already out of service due to vibration.

Started load reduction.
Added boric acid to RCS.

Started "C" charging pump, "B" charaina pump running, "A" charging pump
inoperable.
Opened CVC-20NC8B orifice isolation valve, CVC-200C already open.

Continued teo add boric acid.
Stopped "B" feedwater pump and condensate pump due to erratic FWP hehavior.
Tavqg reached low Tavg setpoint (543°F) alarm.

Generator output breaker opened.
Turbine governor valves spike open.
SI signal and MSIV closure signal on high steam flow/low Tavqg.

SI train "B" automatically started.

Phase A isolation; safeauard B emergency equipment started.
Reactor trip on SI signal.

Tavg = 532°F.

Pzr pressure = 2210 psiq.

Pzr level = 13%.

Fire alarm in containment.

Pressurizer relief tank level alarm due to opening of CVC-RV-203 relief valve.
Bellows probably ruptured and drain cap was blown off.

MSIVs closed manually.

SI train "A" started manually. Started "A" DG, AFWP, RHR, manually.

Letdown valves CCV-460A&B manually closed (should have automatically closed
on PZR level of 137).

Reset SI and feedwater isolation.

Attempted to restore letdown flow hut CVC-200A would not open (instrument
ailr system isolated on Phase A isolation).

Restored letdown flow after resetting isolation signals.

Pressurizer pressure started decreasing sharply (-2000 psig).

Containment dew point and pressure started increasinag.

Received condensate collection alarm from the coolers.
Diesel generators A and B stopped manually.



0645

0650
0700
0705

0705~
0727

0722
0727

0729
0735

0738
0741
0745
0R25

1000

1120

= 15 »

Isolated letdown flow. (Isolation valves closed from control room.)
Containment dew point and pressure decreased.

Pressurizer pressure still decreasing ( 1840 psiq).

Tavg increasing.

Pressurizer pressure increasing.

Notified NRC by ENS.

Containment sump level indicated approximately 3000 aallons.

First containment entry to check for leak and fire.

Second SI actuation on low pressurizer pressure.

Both trains and all equipment started.

Pressurizer pressure = 1715 psiq.

Pressurizer level = 50%.

Operators attempting to determine cause of depressurization.

Steam dumps opened manually to control pressurizer level.

Reactor coolant pumps B and C stopped and charging line
isolated to eliminate possibility of leaking auxiliary spray valves.

Increased pressurizer heater output to maximum.

Pressurizer pressure started increasing.

Continued cooldown using steam dumps.

Pressurizer pressure increasing (= 1720).

Tavg constant = 540.

Pressurizer level = 50%.

Stopped diesel generators A&B.

Stopped "B" RHR pump.

Opened breakers on containment sump pumps.

Secured SI pumns,

Continued plant cooldown.

Sample on "B" steam generator indicated 0.5 apm primary to secondary
leak. Isolated "B" steam aenerator.

Second sample showed decreased leakage (0.25 gpm).

Second containment entry. Found CVC-200E open and cap missing.

Found bellows on relief valve CVC-203 ruptured.
Contacted Westinghouse.
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1218 Blocked low pressure SI.
1230 Closed CVC-200E.
Isolated letdown by closing CVC-309D.
Containment sump level was 4,500-6,000 gallons.
1445 "B" charging pump out of service due to leaking relief valve
1830 Aligned "A" charging pump for operation after completing surveillance tests.

(late
entry) Tested pressurizer spray valves.

1913 Started "B" RCP,
19372 Started "C" RCP.
(Later) Placed charaing 1ine and CVCS letdown in service. Removed excess

letdown 1ine from service.

2315 Spray valve RCS-455B identified as leaking spray valve
No additional primary to secondary leak identified.

January 30, 1981 at 1700 plant on-line
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PLANT OFERATING FXPERTVNCE REPORT

Event Date

Janvary 29, 1981

Identification of Occurrence

A) A spurious safety injection signal {nitiated by a "High Steam Line
Flow/Low T " signal.
avg
B) Reactor Coolant System leak through letdown line drain valve CVC-200&.
C) Primary plant depressurization leading to a second safety injection

signal initiated by a "] ow Pressurizer Pressure" signal.

Conditions Prior to Occurrence

A plant shutdown to hot standby was in progress to repair a secondary
plant problem. The unit had been operating at 100% reactor power (72% MWe)

with normal Reactor Coolant System pressure and temperature.

Description of Occurrence (A1l Times Are Approximate)

A) At 0624 hours on January 29, 1981, a safety injection signal initiated
"B trzin of safeguards. "A" train equipment was manually started at
0625 hours.

B) At 0635 hours on January 29, 1981, the chemical and volume control
letdowp system was restored and system pressure began Aecreasing with
an increasing containment pressure end dew point. Letdown was secured
at 0650 hours.

€) At 0705 hours on January 29, 1981, a safety injection signal initiated

both trains of safeguards.

~DRAFT-
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Designation cf Apparent Cause of Occurrence

At approximately 0400 hours, "A" turbine electro hydraulic (E-H) oil pump
developed a seal leak. "B" E-H oil pump had been taken out of service
earlier due to high vibrations. At 0541 hours, the decision was made to
shut down to hot standby before receiving a trip signal due to the loss
of E-H oil. Attachment No. 1 contains additional information on the

failure of the E-H 0il System.

At 0624 hours, immediately following opening the generator output breakers,
the reactor tripped and a safety injectior was initiated by a "High Steam
Line Flow/Low Tavg" signal. Only "B" train of the safeguards was activated.
"A" train equipment was manually started at 0625 hours. It was determined
that the erratic operation of the E-H 0il System and the fact that the
operators were switching from "A" E-H o0il pump to "B" E-H oil pump caused
the governcr valves to spike open. The resultant steam flow spike was

high enough to cause a "High Steam Line Flow/Low Tavg" signal but it was of
insufficient duration to fully latch the "A" safeguards train seal-in
relay. The seal-in relays in the safegua-d trains are latching relays

that require a finite period of time in the energized mode tc rc-hanically
latch them into the closed position. Attachment No. 2 contains additional

i{nformation on the partial safety injection.
The steam line isolation signal that was generated from the "High Steam Line

Flow/Low Tavg" signal was of insufficient duration to allow the main steam

{solation valves to go shut. The open signal was reinstated so quickly
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Designation of Apparent Cause of Occurrence (Continued)

after the isolation signal that the valves were unable to travel far enough
to isolate the steam flow. The main steam isolatior valves were manually
shut to reduce the secondary steam demand following the reaccor trip, thereby

promoting the return of T.v. to the no load setpoint.

At 0627 hours it was determined that safety injection conditions did not
exist and that the initiation was spurious. The safety injection and
feedvater isolation signals were reset. The chemical and volume control
letdown system was restored at 0635 hours. The Reactor Coolant System
pressure had been slowly decreasing, but when letdown was returned to
service, the containment ;ressure and dew point began increasing. Another
{ndication of abnormal containment conditions was a fire alarm from the
area of the containment operating deck which was received at approximarely
0624. Letdown was secured at 0650 hours with Reactor Coolant System
pressure at 1850 psig. The initial containment entry made at 0700 hours
to investigate the abnormal conditions confirmed that the RCS leakage was
from the letdown line and that no fire existed. A subsequent containment
entry at 1120 hours further identified the source of the leak as valve
CVC-200E, a drain valve on the letdown line, which was found open and the
pipe cap missing. The leak that resulted from the open drain valve was
approximately 5 to 7 gpm with the letdown air operated valves closed and
approximately 100 gpm with letdown flow established. The leak was com-
pletely stopped by shutting valve CVC-200E. The letdown flow was not
restored until after the condition was found and repaived. Additional

information regarding the RCS leak and containment fire alarm can be found

in Attachment No. 3.
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Designation of Apparent Cause of Occurrence (Continued)

However, even with the letdown control valves closed, the pressurizer
pressure continued to decrease, leading to the second safety injection
{nitiation at 0705 hours from & "Low Pressurizer Pressure”. Both trains
of the safeguards equipment fimctioned as designed. At 0727 hours,
charging was isclated (except reactor coolant pump seal injection) to
eliminate auxiliary spray and "B" and "C" reactor coolant pumps were
secured to prevent the pressurizer spray valves from circulating cooler
water from the Reactor Coolant System into the pressurizer through the
spray valves, decreasing the pressure. It was subsequently discovered
that the pressurizer spray valve from "C" reactor coolant loop had prob-
ably opened and not fully reseated. The pressurizer pressure immediately
started to increase. The reactor coolant system was stabilized at
approximately 2050 psig and 535°F with pressure controlled by the pres-
surizer heaters and temperature controlled by the secondary steam dump.
Attachment No. 4 ccntains additional information on the reactor coolant

system pressure transient caused by the spray valve malfunction.

Coincidental with the decreasing pressurizer pressure, pressurizer level
was increasing. This was caused by two factors. 1) The charging flow
from two charging pumps was maintaining or increasing the system volume,
including the system losses through CVC-200E. The slightly open
pressurizer spray valve was causing the pressure to decrease. 2) The
density changes in the reactor coolant du2 to the slowly increasing RCS
temperatures and the heat up of the relatively cold water added by the
charging system caused the system to expand. These factors combined to

cause an increasing pressurizer level. The margin to subcooling remainea



Designation of Apparent Cause of Occurrence . (Continued)

greater than 55°F throughout the entire transient. The minimum subcooling

margin occurred at 0720 hours, with reactor coolant system pressure at

1620 psig and temperature at 551°F.

The relief valve on the letdown line, CVC-RV-203, lifted following the
first safety injection initiation. This was apparently due to the isola-
tion valves, CVC-204A and CVC-204B, closing slightly faster than the
orifice isolations, CVC-200A, CVC-200B and CVC-200C, or leakage past one
or more of the orifice isolation valves. This caused the pressure between
the valves to increase above the set pressure for CVC-RV-203 (600 psig).
The valve rcset after the letdown isolations closed, but the bellows had

ruptured. Attachment No. 3 also contains additional information regarding

valve CVC-RV-203.

6. Analyeis of Occurrence

Several problems with the turbine E-H 0il System had occurred within approxi-

mately one week preceeding the reactor trip and safety injection on

Janvary 29, 1981 which could have contributed to the initiacion of the

event. These problems are summarized as follows:

1) The E-H oil had become contaminated with water due to a ruptured E-H
oil cooler approrimately one week prior to this event. However, the
E-H oil had been purified (replaced) and restored to specificaticn
prior to this event. It is not felt that this contributed to the
following problems.

2) On January 28, 1981 "B" E-H puap unloader developed a fatigue crack
in its discharge nipple. While replacing this nipple, air was

{ntreduced into the "B" E-H oil pump portion of the system. When
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Analysis of Qccurrence (Continued)

"B" E~H o1l pump was restarted, it caused excessive vibrations
throughout the E-H 0411 System. "A" E-H oil pump was restarted and
"B" E-d oil pump was secured after a brief period of operation.

3) The seal leak which developed on "A" E-H oil pump on January 29,
1981 which necessitated the turbine shutdown is felt to have been
caused by either age or the excessive system vibration.

4) As the seal leak on "A" é-u oil pump became larger during the re-
maining moments of the turbine shutdown, the operators decided to
run "B" E-H oil pump despite the vibration problem in order to
allow the leak to be isolated so a normal turbine shutdown could be
completed. Coincidentally, "B" E-H oil pump was started as the
generator output breakers were opened. !'hen the generator output
breakers are opened the turbine switches from load control to speed

~ control.

One, or some combination, of the above probably caused the turbine governor

valves to spike open. The exact cause cannot be determined. This caused

the first safety injection initiated on a low reactor coolant syétem
average temperature coincident with high steam line flow. The high steam
flow was of a very short duration, thus only "B" safeguards train was

activated and the main steam 1§olation valves remained open.

Letdown linc drain valve CVC-200E had vibrated open since it had last been
verified shut on October 11, 1980. 1t is postulated that the pressure
transient caused by the letdown line isolation caused the pipe cap to blow

off. Thus, a Reactor Coolant System leak existed.
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Analysis of Occurrence (Continued)

The continued decrease in pressurizer pressure was caused by the failure
of the pressurizer spray valve from "C" reactor coolant system loop
(RCS-455B) to fully shut after opening during the transient. The event
identification was complicated by the letdown relief line lifting to the
pressurizer relief tank which indicated that there were two separate leaks.
The Reactor Coolant System pressure decrease was stopped when "B" and "C"
reactor coolant pumps were secured and the charging line was isolated to
eliminate auxiliary spray. With the pressure decrease stopped, operator
control of the Reactor Coolant System was re-established and normal hot

shutdown conditions were established.

Following the first safety injection at 0624 hours, the fire protection
containment isolation valve FP-248 did not shut automatically and had to
be manually closed. Attachment No. 5 contains additional information on

the performance of the fire protection containment isolation valve.

A summary of the P250 computer output for this event is provided‘as

Attachment No. 6.

Corrective Action

A) The E-H oll was completely replaced with new oil.

B) "A" E~H oil pump and unloader were replaced.

C) The unloader and discharge nipple on "B" E-H oil pump were replaced.

D) The valve stem on RCS-455B was lubricated, stroked and valve posi-
tioner was adjusted to ensurc the valve will fully close. RCS=-455A

was also checked for proper operation.
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Corrective Action (Continued)

E)

F)

G)

CVC-200E was locked closed and the pipe cap was replaced. Similar
valves in the letdown and charging lines were also lpcked closed

or otherwise verified to be secured.

The breaker over current trip setpoints on the four Fire Protection
System containment isolation valves have been adjusted and checked
to insure proper valve performance.

The event was fully analyzed by the plant staff and Westinghouse,
ard the results discussed with the NRC, Region 11, to ensure that
all safety concerns were identified and resolved prior to returning

the unit to operation.
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SEQUENCE OF EVENTS

0541 Unit shutdown was initiated due to E-H System trouble.

0620 Tavg reached the low Tavg setpoint (543°F) during
plant shutdown.

0624 Generator output breaker‘is~opened removing unit from system.
Load on unit is 6%,
Turbine governor valve(s) spike open (see Attachment No. 1).
High Steam Flow/Low Tavg signal generated.
MSIV's ciosure signal (see Attachment No. 2).
SI signal, train "B" actuates (see Attachment No. 2).
CV isolation valve FP-248 fails to close (see Attachmeﬂt No. 5).
Minimum Tavg = 5329F (based on incore thermocouple).
PZIR premsure = 2100 paig.

PZR level = 137,

0625 Fire alarm at CV operating deck (see Attachment No. 3).

Pressurizer relief tank level alarms from CVC-203 discharge

(see Attachment No. 3).
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0625 (Contd.) Primary pressure begine to decrcase (see Attachment No. 4).
MSIVs manually closed.
SI train "A" equipment manually started.

Letdown valves 460A & B manually shut.
0627 Manually reset SI.

0635 Restored letdown.

Containment dew point and pressure begin to increase.
0650 Isolated 'etdown (suspected leak in letdown system).

0656 Tavg reaches maximum value of 552°F and holds steady.
PZR pressure = 1750 psig.

PZR level = 50%.
0700 Containment entry to check for leak and fire (see Attachment No. 3).

0705 Second SI signal due to low PZR pressure, 1715 psig.

Both "A" and "B" trains activated.

0705-0727 Operators attempt to determine cause of depressurization. The

following equipment was checked:
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0705-0727
(Contd.)

0722

0727

0735

a) PZR safety valves flow indicators.

b) PZR PORV discharge line temperature.

¢) PZR block valve position.

d) PZR relief tank level.

e) PZR relief tank pressure.

f) PZR spray valve position (the valves indicated closed
but since this indication is demand indication the
valve controllers were again manually closed).

The RCS temperature was lowered slightly using the secondary

steam dumps to help control the increasing pressurizer level.
Tavg = 549°F. "
PZR pressure = 1620 psig.

PZR level = 62%.

The charging line was isolated to eliminate the possibility
of auxiliary spray causing the depressurization. RCP "B"
and "C" were stopped to eliminate the possibility of main
spray flow causing the depressurization.

Pressurizer pressure begins to rise.

Tavg = 543°F.
PZR pressure = 1715 psig.

PZI lave)l = H0%.
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0820 PZR pressure stabilized.

Tavg = 5359,
PZR pressure = 2050 psig.

PZR level = 45X.

1120 Made seccond containment entry and isolated CVC-200E at 1230 hours.

1120 (1-29-81)

to 1700 (2-1-81) Review and analysis of transient with Westinghouse. Discussiona

of tranaient with NRC Region II1.

2315 (1-29-81) RCS-455B positively identified as leaking spray valve.

1700 (2-1-81) Plant on-line.
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ATTACHMENT NO. 1

E~-H SYSTEM FAILURE

The E-H System had experienced several problems prior to the transient on
1-29-81. During the previous week the E~-H fluid had become contaminated with
vater. (This contaminatidn was restored to within specification.) On Wednes-
day morning, 1-28-81, a stainless steel nipple or the E-H System unl-ader on
"B" pump cracked. This caused a loss of approximately 30 gallons of E-H fluid.
The fluid and nipple were replaced and "B" pump restarted. However, the pump
was immediately stopped due to noise and vibraticn. Several attempts were made
to troubleshoot the problem but no definite cause was found. The system was
left operating satisfactorily with one pump in service. At 0570 on 1-29-81 the
second E-H pump, "A", developed a seal leak which caused E-H fluid to leak out
of the system. At 0541 the operators began to take the unit off line to repair
the E-H Sys em. At 0624 while the unit was being separated from the system,
the E-H System generated a pressure surje to the governor valves which resulted
in the valves momentarily opening. Three factors could have contributed to the
pressure surge. The turbine control was switching to speed control. The opera- .
tors were trying to start "B" E-H oil pump to supply E-H o0il during the finzl
moments of the turbine shutdown. The E-H System had been contaminated by water
during the previous week. This caused a momentary high steam flow to be sensed
on at least 2 steam lines. The spike shows up on all three steam flow charts.

The effect of this flow spike is described in Attachment No. 2.

The failure of "A" pump seal on the E-H System was due to age and transferred
vibration from "B" pump. Subsequent to these pump failures, the unloader of
punp "B" has been replaced and pump "A" was replaced in its entirety. The
complete system was restored to service and is operating satisfactorily.

-DRAFT-
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ATTACHMENT NO. 2

PARTIAL SI AT 0624 HOURS

On January 29, 1981 at 0541 a unit shutdown was commenced to do repair work

on the turbine E-H System. At approximately 0620 hours Tavg dropped below the
low Tavg setpoint of 543°F due to an inadvertent overshoot during plant shutdown.
At 0624 with the unit at A6% power the generator output breakers were opened
disconnecting the unit from the system. At this time the turbine E-H control
system switched to speed control and due to pressure instabilities in the E-H
control system the turbine governor valves spiked open. A review of the event
indicates that the epike caused an indicated .toaﬁ flow in at least two steam
lines to exceed the steam flow setpoint for . time period less than 25 msec.
This indicated high steam flow in 2/3 steam lines combined with the low Tavg
mentioned earlier generated a main steam 1s$1atidn valve closure signal and a
SI signal. The duration of this signal would be the same as the steam flow
spike. It has been observed during periodic tests that the MSIVs require a
signal duration of approximately 1 sec. to cluvse and so none of the MSIVs
closed on the momentary high flow/low Tavg signal. (The MSIVs were manually
closed immediately by the operators in order to stabilize RCS temperature.)
The SI signal is divided into 2 trains "A" and "B". Each of these trains con-
tains several relays including a mechanical latching relay (Westinghouse Tyjpe
MG6) which is used to lock in the SI train until manually reset. A signal
duration greater than 25 msec. is required to insure that all relays close and
the latching relays lock in. Since the SI signal was less than 25 msec. only
the latching relay for train "B" fully engaged. The operators immediately
noticed that train "A"™ had not engaged and so they manually started the train
"A" equipment. Containment isolation Phase A was initiated by train "B". No

SI water was injected into the system since RCS pressure was ~2100 psig and the
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ATTACHMENT NO. 2 (Continued)

shut off head of the SI pumps 1s 1500 psig. SI was manually reset at 0627

since the SI iaitiation was identified as spurious.

Once train "A" was manually initiated the SI System performed as expected, with
the exception of CV isolation valve FP-248 (see Aitachment No. 5). The actua-
tion of the SI System did not effect the physical course of events during the
transient, however it did obscure the cause of the RCS depressurization (stuck
pressurizer spray valve). No repairs to the SI logic or components are

considered necessary.
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ATTACHMENT NO. 3 (Continued) -

at 0624 1t spparently caused a heat sensitive fire detector to go off in
containment, The detector was located above the drain valve on the operating
deck. Since the operators had indicaticn of RCS leakage and a fire in the
containment, an individual usigg respiratory protectivn was sent into the
containment to investigate. This individual confirmed the leakage and
‘1dentlf1ed the source as the letdown iine but wes unable to identify the exact

leak poin: because his air supply was low. During the inspection no evidence

of fire was found,

To prevent future occurrences the CVC-200E pipe threads were dressed and a
new end cap installed. CVC-200E and several other valve/pipe cap arrangements
which could be exposed to the same condition were inspected and physically

locked or verified secured in the closed position.
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ATTACHMERT NO. 4

PRIMARY SYSTEM DEPRESSURIZATION

The main concern during the transient of 1-29-81 was an unexplained decrease
in RCS pressure. The pressure dropped from 2200 peig to 1620 psig in approxi-
mately one hour. Many steps were taken during the first hour of the transient
to determine what was causing the depressurization. The pressurizer (Pzr)
safety valves were checked by looking at the accoustic flow indicators down-
stream of the valves. No flow was indicated. The Pzr PORVs were checked by
looking at the pipe temperature downstream of the valves. Again, no flow was
{ndicated. The Pzr block valves were checked to verify that they were shut.
The Pzr relief tank level and pressure were also checked to verify that they
were not increasing. The main Pzr spray valves were then switched to manual
contrel and closed by the operator. The indication on the RTGB showed the
valve to be closed, however, since this indication is only of demand position,
the operator tried to insure that the valves had closed by manually closing
them. The charging line was then isolated to see if the suxiliary spray valve,
CVC-311, was leaking. Additionally, PCP "B" and "C" were stopped so that flow
through the main spray valves 455A & B was not possible. Pzr pressure began
increasing. Later that night (2315 hours) spray valve 455B was positively

identified as the leaking valve.

An inspection of the valve showed that the stem was binding on the valve pack-
ing. One reason the binding problem was not {dentified earlier is that the
spray valves do nct move much during power operation. RCS pressure control is
accomplished by varying the Pzr heaters with the spray valve partially opened.
The valve was repaired by lubricating the stem. The valve was then tested
four times to insure proper operation. In addition, the electro-mechanical

positioner zero setpoint was discovered to be slightly off and therefore was

reset.
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ATTACHMENT NO. 5
CONTAINMENT ISOLATION VALVE FAILURE (FP-248)

At 0624 on 1-29-81 a SI signal generated a Phase A containment isolation. As
part of this isolation the newly installed fire protection containment isolation
valves FP-248, FP-249, FP-256, FP-258 were sijnnlcd to shut. FP-248 did not
shut., The valve was then manually shut. The cause of failure was a tripped
breaker which would not allow power to the motor operator. GSubsequent review
indicated that the trip point on the magnetic overload breaker was not set high

enough to insure proper operation.

The breakers had been tested successfully upon installation, however, the current
demand of the valve motors can change with time and so if the trip point is not

set with enough margin the breaker can pass a test and yet fail at a later time.
The setpoints on all four valves have been readjusted to compensate for the

above problem and tested. This should correct any future problems with these

valves.
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ATTACHMENT NO. 6 e

SUMMARY OF P250 COMPUTER OUTPUT

Time Event

0620 Alarm - Low Tavg Permissive Set
0620 Alarm - Low Tavg 541.2 (setpoint is 543.0)
0623 ORR - Control Rod Bank C Inserted (reactor trip)
‘0626 Alarm - RHR Pump "B" BKR Closed (SI signal)
0624 Alarm - Low Tavg 532.7 (minimum Tavg)
0625 INCR - Hi{ PZR Relief Tank 75.2% (Valve CVC-203 lifts)
0627 RETRN - RHR Pump "B" BKR Open (SI reset)
0705 Alarm -~ PZR Low P & L SI (Second SI signal)

0705 Alarm

RHR Pump "B" BKR Closed

0705 Alamm

RHR Pump "A" BKR Closed

0726 Alarm

RCLB Lo Flow (RCP "B" stopped)

0727 Alarm - RCLC Lo Flow (RCP "“C" stopped)

-DRAFT-
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