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C n Consolidated Edison Company of New York, Inc.  E" 4 Irving Place, New York, N Y 10003

May 24, 1974 

Re: Indian Point Unit No. 2 
AEC Docket No. 50-247 
A.O. 4-2-16

Mr. John F. O'Leary, Director 
Directorate of Licensing 
Office of Regulation 
U. S. Atomic Energy Commission 
Washington, D.C. 20545 

Dear Mr. O'Leary:

In accordance with the requirements of the Technical Specifi
cations to Facility Operating License DPR-26, the attached 
report of an Abnormal Occurrence is submitted.  

Walter Stein, Manager 
Nuclear Power Generation

Copy to: Mr. James P. O'Reilly 
Regulatory Operations
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1. Report Number: 50-247/4-2-16 

2a. Report Date: Ma y 24, 1974 

2b. Occurrence Date: May 10, 1974 

3. Facility: Indian Point Unit No. 2 

4. Identification of Occurrence: 

This occurrence was the type defined by Technical 
Specification 1.8.d and relates to a malfunction of No.  
21 and No. 23 safety injection pumps.  

5. Conditions Prior to Occurrence: 

Prior to the occurrence, Unit No. 2 was operating 
at approximately 72% of rated power.  

6. Description of occurrence: 

On May 10, 1974, at approximately 3:00 A.M., No. 23 
high head safety injection pump was started in order to add 
water to No. 21 safety injection accumulator. Immediate
ly upon starting the pump, it was noted that the indicated 
header discharge pressure in the control room was approxi
mately 700 psig. Since normal pressure is approximately 
1500 psig, the pump was shutdown. Following verification 
of correct valve lineup, No. 23 pump was restarted and the 
local pressure indicator was checked to verify the low 
pressure condition. The local gage also read approximately 
700 psig so the pump was again shutdown. Venting of the 
pump was then attempted. However, no water flowed from 
the vent point and consequently, No. 23 safety injection 
pump was declared inoperable at 3:15 A.M.  

No. 22 high head safety injection pump was then started 
and utilized to add water to the accumulator. During filling, 
the discharge pressure and recirculation flow were found to 
be normal.  

At 3:20 A.M., No. 21 high head safety injection pump 
was started to verify its operability. The discharge pres
sure developed was approximately 400 psig so the pump was 
immediately shutdown. No. 21 pump was then vented (some 
air and water flowed from the vent) and restarted at 3:25 
A.M. The discharge pressure and recirculation flow were 
then observed to be normal at approximately 1500 psig and 
30 gpm, respectively. No. 21 safety injection pump was 
then shutdown. As a consequence of No. 23 high hea safety 
injection pumps inoperability', action was initiated to re
move the suction piping for inspection.  

At 5:00 A.M., to verify continued operability, both 
No. 21 and No. 22 high head safety injection pumps were 
operated in accordance with their periodic surveillance 
test. Results of the test verified their operability.



7. Description of Apparent Cause of Occurrence: 

Leakage of concentrated boric acid through the nor
mally closed parallel discharge valves on the outlet of 
the boron injection tank into the suction of the safety 
injection pumps has been determined to be the apparent 
cause of this occurrence.  

Following the finding of inoperability of No. 23 
high head safety injection pump, the piping (elbow) on 
the suction of the pump was removed. The suction elbow 
and the eye of the pump were found plugged with boron 
crystals. The elbow and eye were cleared and flushed 
clean. Water was then injected into the pump and flowed 
unobstructed through the pump and out a vent on the dis
charge of the pump, indicating that the pump and associated 
piping were clean. Observation of the extent of elbow 
plugging indicated that the blockage did not extend fur
ther upstream of the elbow.  

.While preparing for the removal of the suction el
bow on No. 23 pump, it was noted that the insulation on 
the elbow was loose. Following separation of the elbow 
flange from the pump and identification of the boron 
blockage, the heat tracing circuitry was inspected. This 
inspection revealed that two out of four strip heaters 
were burned out. A check of the piping temperature revealed 
that a temperature of 1251F existed.  

By design, the heat tracing on the safety injection 
pump suction piping ends at the pump suction flange.. In 
addition to the strip heaters, which are only located 
on the elbow, heat tracing cable also exists up to the 
flange. Since the strips heaters are approximately one 
foot away from the flange, it is believed that inopera
bility of the two heater strips did not directly contri
bute to this occurrence.  

Following the completion of cleaning of No. 23 high 
head safety injection pump and reassembly of the elbow, 
pumps No. 21 and 22 were again placed in service and veri
fied operable. The periodic surveillance test for opera
bility was then performed for No. 23 pump. Results of the 
test showed that the pumps were operable. During the run
-ning of the pumps, samples were drawn from the common suc
tion to verify that the highly concentrated boric acid was 
removed.  

Following the satisfactory test of No. 23 safety in
jection pump, the suction piping of No. 21 pump was removed 
for inspection. Although no boron blockage was observed, a 
portion of the startup suction strainer was found crushed.  
Consequently, the strainer was removed.



The boron injection tank was also checked for leakage 
past the two normally closed parallel motor operated dis
charge valves and it was found that the valves were leak
ing. A review of boron injection tank level readings 
taken prior to the occurrence indicates that this leakage 
had probably started following a spurious safety injection 
on May 4, 1974. The valves were stroked several times and 
flushed clear. Leakage through the valves of 20,000 ppm 
boron was then found to have been eliminated.  

8. Analysis of Occurrence: 

No. 23 high head pump was utilized most of the time 
for accumulator filling (only No. 22 and No. 23 can be used 
due to the piping arrangement). The blobkage is therefore 
believed to have occurred only in No. 23 pump suction be
cause of its frequent use during a period of time when the 
boron injection tank outlet valves were leaking.  

Following identification of the boron blockage, samples 
were obtained from various locations in the safety injection 
system and analyzed for boron concentration to evaluate the 
possibility of boron blockage existing elsewhere in the sys
tem. Results of these samples were 6,200 ppm boron on the 
common suction to all three high head safety injection pumps, 
2,190 and 2,160 on the two discharge lines from the pumps, 
2000, 2075, 2470 and 2,145 ppm for No. 21 through 24 safety 
injection accumulators, and 2195 in the refueling water 
storage tank. With the exception of one accumulator, all 
samples on the discharge of the high head safety injection 
pumps were comparable to the concentration in the refueling 
water storage tank which is the normal supply to the suction 
of the high head pumps. The slightly higher boron concentra
tion in the one accumulator, which was within specifications, 
had existed for several months and was not a result of this 
occurrence. Since all measured discharge piping boron con
centration values were of the same magnitude, there was no 
indication that highly borated water entered any of the down
stream non-heat traced piping. Therefore, the possibility 
of downstream plugging was considered remote. The ability 
to feed the accumulator during the week previous to the 
occurrence also supports this conclusion.  

The primary purpose of the emergency core cooling sys
tem is to provide cooling water to the reactor core in the 
event of a loss-of-coolant accident. Protection against 
large size reactor coolant system breaks (maximum hypothe
tical accident) is unaffected by the status of the high 
head safety injection pumps. The reactor coolant water 
that is quickly lost from the reactor coolant system fol
lowing this postulated accident is immediately resupplied



by the accumulators and later by the low head, high capa
city residual heat removal pumps. For this case, one re
sidual heat removal pump offers the same protection that 
two high head safety injection pumps can provide. The 
high head and low head pumps would, therefore, be redundant 
to each other. Thus, despite the occurrence, there was 
adequate protection against a large break accident.  

The availability of the high head safety injection 
pumps was assumed in the analysis of small sized reactor 
coolant system breaks, steam generator tube ruptures and 
steam pipe breaks. This analysis shows that if two of 
the injection lines off the high head safety injection 
header remain intact, the flow from one safety injection 
p ump alone is sufficient to meet design requirements for 
make up of coolant following a small break, which does 
not depressurize the Reactor Coolant System to the accu
mulator discharge pressure. Two pumps with independent 
headers are only needed if the small break is in an in
jection line. Since No. 22 safety injection pump, which 
has the capability to feed both discharge headers, was 
always in the operable condition, it would have been able 
to feed the intact header following isolation of a pos
tulated failed injection line.  

For the steam pipe breaks, the safety injection pumps 
are utilized to discharge the contents of the boron injec
tion tank into the reactor coolant system. In this case, 
our evaluation indicates that No. 22 Safety Injection pump 
would have been available to supply the required concentrated 
boric acid to the Reactor Coolant System.  

Although No. 21 safety injection pumps upon first 
starting developed low discharge pressure, it is believed 
that this condition would have cleared itself with con
tinued operation of the pump. More than the one required 
pump would then have been available.  

In light of the above considerations, the safety con
sequences of this occurrence are considered slight and no 
significant hazard to the health and safety of the public 
would have resulted.  

9. Corrective Action: 

Initial corrective action consisted of clearing out 
the blockage in the suction of No. 23 high head safety in
jection pump.  

At 6:42 P.M. on May 10, 1974, Unit No. 2 was removed 
from service for a previously scheduled weekend outage.  
While shutdown, flushing and seating of the boron injec
tion tank parallel discharge valves, inspection of No. 21



pump suction piping, flushing of the suction piping of all 
three safety injection pumps and replacement of the two 
burned out heater strips took place. Prior to the unit's 
return to service on May 13, 1974, No. 21 and No. 22 high 
head safety injection pumps were retested in accordance 
with their periodic acceptance test (No. 23 was tested 
following its return to service on May 10, 1974).  

To prevent recurrence, administrative controls have 
been instituted which require that after the accumulators 
are filled using the safety injection pumps, recirculation 
will be continued until the boron concentration in the suc
tion of the pumps is no greater than 300 ppm above the re
fueling water storage tank concentration. In addition, 
subsequent to any operation of the two normally closed 
boron injection tank discharge valves, the lines will be 
recirculated until the above limit of boron concentration 
and assurance that the valves are fully closed have been 
obtained.  

10. Notification: 

An initial report of this occurrence was provided the 
Region I Regulatory Operations office by telephone on May 
10, 1974, followed by letter dated May 13, 1974.


