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NRC FORM 366 U.S. NUCLEAR REGULATORY COMMISSION APPROVED 0MB NO. 3150-0104 

EXPIRES: 4130192 

ESTIMATED 13URDEN PER RESPONSE TO COMPLY WT" THIS 
INFORMATION COLLECTION REOUEST: 50.0 MRS. FORWARD 

LICENSEE EVENT REPORT (LER) COMMENTS REGARDING BURDEN ESTIMATE TO THE RECORDS 
AND REPORTS MANAGEMENT BRANCH IP.530). U.S. NUCLEAR 
REGULATORY COMMISSION. WASHINGTON. DC 20558. AND TO 

_______________________________________________________________________ JTHE PAPERWORK REDUCTION PROJECT (3150401041. OFFICE 
OP MANAGEMENT AND BUDGET. WASHINGTON. DC 206503.  

FACILITY NAME it) DOCKET NUMBER I2l1 PAEl3 

Indian Point Unit No. 2 10150010214171 F0 
TITLE 141 

Failure of Containmrnt ra Pun~s to Start 
EVENT DATE 151 LEA NUMBER IS) REPORT DATE III OTHER FACILITIES INVOLVED (1 

MONTH DAY YEAR YEAR SEUNIL REVISION MONTH DAY YEAR FACILITY NAMES DOCKET NUMBERISI 

0 15 10 1010 

02 1 691 5 91 .5 0o 10o 0 13 2 10 9 15 0 1510 10 101 11 
OPERATING THIS REPORT IS SUBMITTED PURSUANT TO THE RLOUIREMENTS OF 10 CFR §:(Choek one of mnore of the followinjil fit) 

MODE I01S) 20.402(b) 20.405110 50.73411121110I 73.7111bI 

POWER 20.40511111I 60.361.liII 80 S.73111121101 73.7l(eI 
LEVEL 

I1al1 20.4051(114111 50.3411012) [y 110.7340l121 twill OTHER (Secify /n Abstrect 1101 below and In rext. NRC Form 
....... 2.01 1111111 50.73119112111) 50.7111211101A) 6A 

. ........... ..... :. 2401111 11101 0.734a1121111) jj B.3sIIIIS 

.......... :;:.y: 20.408111011110 50TII2III 0.73110121101 

LICENSEE CONTACT FOR THIS LER 112) 

NAME TELEPHONE NUMBER 

AEA CODE 

Jamts Maylath, Senior Engineer 19111 41 7131 41 -1 51 31 51 6 
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT 1131 

CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE CAUSE SYSTEM COMPONENT MANUFAC REPORTABLE 

TURER TO NPRDS TURER TO NPRDS 

SUPEMNA REOR EXECE TA 114Y..1. ..  

YESLMETA REPOf EXPCTE 1141t MONTCH SUBISIO YAEARN 

ABSTRACT (Limit to 1400 roee. .e.. approximaetely fifteen tinflespece typewritten lineal tiff 

On February 15, 1995, during a refueling outage, a safety injection system electrical load test 
was conducted. Containment Spray Pump Nos. 21 and 22, Auxiliary Component Cooling Pump 
No. 22, Train B manual safety injection and Train B containment isolation Phase A did not 
perform as called for in the test. It was determined that a Train B manual safety injection relay 
had malfunctioned. In addition, the manner in which the test was conducted caused a close 
and trip signal to be applied almost simultaneously, to the containment spray pump breakers.  
Therefore, the breakers remained open because of an anti-pumping design. Subsequent testing 
was conducted to verify the cause of the failure., These causes were corrected and the test was 
completed successfully on February 16, 1995.  
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(sg)4 EXPIRES: 4130/92 
ESTIMATED BURDEN PER RESPONSE TO COMPLY WTH THIS 

LICENSEE EVENT REPORT (LER) INFORMATION COLLECTION REOUEST: 60.0 MRS. FORWARD 
COMMENTS REGARDING BURDEN ESTIMATE TO THlE RECORDS 

TEXT CONTINUATION AND REPORTS MANAGEMENT BRANCH IS3. U.S. NUC LEAR 

T HE PAPERWORK REDUCTION PROJECT 13150*1041. OFFICE 
OF MANAGEMENT AND BUDGET. WASHINGTON. DC 20503.  

FACILITY NAME III DOCKET NUMBER 121 LEn NUMBER 161 PAGE 131 

YUVA UMBER T 1 NMBE 

Indian Point Unit No. 2 0 15 10 10 10 2 4 7 915 1-01018 010i 012 OFO 4 
T EX T INI mom apa&ce ais re quirod. uuea addeftnal NRC Frn, SM 'sI (171 

PLANT AND SYSTEM IDENTIFICATION: 

Westinghouse 4-Loop Pressurized Water Reactor 

IDENTIFICATION OF OCCURRENCE: 

Failure of Containment Spray Pumps to Start 

EVENT DATE: 

February 16, 1995 

REPORT DUE DATE: 

March 20, 1995 

REFERENCES: 

Significant Occurrence Report (SOR) 95-118., 95-120, 95-123 and follow-up review.  

PAST SIMILAR OCCURRENCE: 

LER 86-003, 93-004, 93-008 and 95-004 

DESCRIPTION OF OCCURRENCE: 

On February 15, 1995 at 1720 hours PT-R14, Safety Injection Electrical Load Test, was conducted.  
Containment Spray Pump Nos. 21 and 22, Auxiliary Component Coolant Pump No. 22, Trai B 
Manual Safety Injection and Train B Containment Isolation Phase A did 'not perform as called 
for in the test. At that time the reactor was at cold shutdown for the 1995 Refueling Outage. It 
was determined that a malfunction in the Train B manual safety injection relay, SIM-2, caused 
the test results. The reason why the two containment spray pumps did not start was traced to 
an interlock, which interfaces with both trains for each pump. This precluded the pumps from 
starting when the SIM-2 relay malfunctioned. The SIM-2 relay was adjusted, and the interlock 
was modified so that each pump only interfaced with its own train. The test was then repeated 
on the following day. At 0810 hours on February 16 during the performance of PT-R14, 
Containment Spray Pump No. 22 failed to start again. The amber disagreement light associated 
with the Containment Spray Pump No. 22 breaker came on. This light indicates amptector 
operation or mechanical operation of the trip bar. The breaker was then given a close signal 
from the control room switch, and it operated properly. This scenario was repeated three times.  
The breaker would not close under PT-R14, but it would close from the control room switch.  
The breaker was then replaced with a spare. The test was then repeated with the application of 
the containment spray signal delayed in order to avoid having nearly simultaneous close and 
trip signals applied to the breaker. This time the test was successful.  
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COMMENTS REGARDING B3URDEN ESTIMATE TO THE RECORDS TEXT CONTINUATION AND REPORTS MANAGEMENT BRANCH IP-6301. U.S. NUCLEAR 
REGULATORY COMMISSION, WASHINGTON. DC 2055. AND TO 
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NUMBS ft NUMBERA 

Indian Point Unit No. 2 0 15 10 10 10 2 4 7 91 5 - 118-0 0 03OF04 
TEXT I# mom. spae is requiked, us. sddItwnatNRC Fwmorn, s4/117) 

ANALYSIS OF OCCURRENCE: 

This report is being made because a condition existed where the manual start of the Train A 
and Train B containment spray pumps was precluded by a single malfunctioning relay. Any 
condition which causes two independent trains in a single system to become inoperable, 
resulting in a loss of capability for safe shutdown, residual heat removal, radiation release 
control or accident mitigation is reportable under 10 CFR 50.73(a)(2)(vui). Capability to 
manually start the pumps was still available, but this manual capability required removing the 
containment spray signal from the breakers prior to operating the manual control switches. An 
automatic safety injection would have provided for a sequenced start of the pumps with a 
containment spray signal. However, a postulated single failure of an automatic safety injection 
relay could have precluded the starting of both pumps in a similar manner. Except for the 
Train A containment spray pump, the malfunctioning Train B relay only affected Train B 
components. This Condition did not result in any personnel injury or damage to equipment..  

CAUSE OF OCCURRENCE: 

A malfunction in the Train B manual safety injection relay, SIM-2, caused the described test 
results during the February 15 performance of PT-R14. Auxiliary Component Cooling Pump No.  
22 did not start and Train B Manual Safety Injection and Containment Isolation Phase A did not 
actuate because the SIM-2 relay failed to actuate. There was no indication of a problem with the 
SIM-2 relay during the performance of PT-R13, Safety Injection System Test, which was 
conducted on February 8, also during the 1995 Refueling Outage. The SIM-2 is a latching relay, 
and during the performance of the test it failed to latch. When the SIM-2"relay latches, contacts 
of this relay close to energize a set of Train B safety injection auxiliary relays which in turn are 
designed to provide for Train B Manual Safety Injection and Containment Isolation Phase A as 
well as the starting of Auxiliary Component Cooling Pump No. 22 and Containment Spary 
Pumps No. 21 and 22. The closing circuit for both containment spray pumps contain relay 
contacts in parallel from both trains, which would remain closed if the latching relay failed to 
latch. This relay interlock was designed to start both pumps upon high containment pressure 
(which would initiate a containment spray signal) without or prior to a sequenced safety 
injection signal. This provided an additional assurance that containment spray would be 
actuated upon high containment pressure. The test provided for containment spray to be 
initiated three seconds after the safety injection initiation. The. safety injection initiation stripped.  
the buses and sent a trip signal to the pumps. This resulted in a close and trip signal to the two 
containment spray pump breakers being applied almost simultaneously with the close signal 
being maintained due to the failed relay.  

These breakers are designed to remain open if a close signal is maintained during and after a 
trip signal. This design precludes breaker pumping. In order to close, the close signal must be 
interrupted prior to applying a subsequent close signal, which will close the breaker. With the 
failed relay maintaining the close signals, the breakers could not be closed. The latching relay 
which was a Westinghouse MG-6 .failed to latch because it was out of adjustment.  
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CAUSE OF OCCURRENCE: (continued) 

The failure of the breaker for Containment Spray Pump No. 22 to close d .uring the repeat 
performance of PT-RZ14 on February 16 was most likely due to the very close application of close 
and trip signals as a result of initiating containment spray three seconds after initiating safety 
injection. The breaker did operate properly when manual close and trip signals were separately 
applied. Investigation of this breaker did indicate conditions which wouldshave precluded 
proper operation as there was some stiffness in the mechanism, and the br eaker could not be 
closed after several attempts under the test conditions. Application of close and trip signals in a 
very short interval could have interfered with the mechanical operation of the breaker. Any 
stiffness in the mechanism could only have contributed to this interference.  

CORRECTIVE ACTION: 

The SIM-2 relay was adjusted, and the interlock in the containment spray pumnp breakers 
closing circuits was modified so that each breaker only interfaces with its respective train. This 
modification was accomplished with a jumper, which removed the relay Icontact in the opposite 
train from the interlock. A modification accepting the jumper design scheme as permanent is 
intended to be completed before the end of the 1995 refueling outage.  

The breaker for Containment Spray Pump No. 22 was replaced with a spare, and the test was 
revised to initiate the containment spray after initiation of safety injection and after the 
emergency diesels have closed onto the 480V buses. The initiation of containment spray three 
seconds after the initiation of safety injection was not a good simulation of expected LOICA 
conditions. In an actual LOCA scenario, the containment spray signal (as derived from high 
containment pressure) is not expected until after the emergency diesels have closed onto the 
480V buses (which is about 10 seconds after initiation of safety injection). The breaker, which 
was removed, was investigated and its periodic maintenance was performed. The stiffness was 
eliminated, and no other problems or concerns were found. Post maintenance testing of the 
breaker has been satisfactory, and this breaker has been returned to service.
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