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. Recommendation GS-l 

The licensee should propose modifications to the Technical Speci
fications to limit the time that one AFW system pump and its asso
ciated flow train and essential instrumentation can be inoperable.  
The outage time limit and subsequent action time should be as re
quired in current Standard Technical Specifications; i.e., 72 hours 
and 12 hours, respectively.  

Response 

A revision to the Technical Specifications to limit the time that one 

AFW system pump and its associated flow train and essential instru

mentation can be inoperable is being prepared and will be submitted 

to the Commission by January 1, 1980. The outage time limits and 

subseQuent action time will be as required in the current Standard 

Technical Soecifications.
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Recommendation GS-2 

The licensee should lock open single valves or multiple valves in 
series in the AFW system pump suction piping and lock open other 
single valves or multiple valves in series that could interrupt all 
AFW flow. Monthly inspections should be performed to verify that 
these valves are locked and in the open position. These inspec
tions should be proposed for incorporation into the surveillance 
requirements of the plant Technical Specifications. See Recommen
dation GL-2 for the longer term resolution of this concern.  

Response 

There are two series valves in the auxiliary feedwater pump suction 

whose closure would interrupt water from the primary supply 

source. These valves are located in the common line between the 

Condensate Storage Tank and the pump suction manifold. The valves are 

manual type and locked in the open position during plant operation.  

Existing administrative procedures require that the two valves be lock

ed in the open position and that this condition be verified, on a month

ly basis, using a check-off list.  

There are no single valves or multiple valves in series whose 

closure could interrupt all (primary and backup) auxiliary feedwater 

flow to the steam generators.  

Con Edison presently performs a monthly inspection of all locked 

valves critical to safe operation of the plant to assure that they 

are properly positioned. This inspection encompasses over one hun

dred and twenty-five (125) valves including the two discussed above.  

Many of these valves are associated with engineered safeguards equip

ment for which there are no specific Technical Specification surveil

lance requirements for valve position inspection. However, general 

surveillance requirements are established by Technical Specification 

6.8.1 which requires that written procedures, such as our "Locked Valve 

Check-Off List", be established, implemented and maintained. Therefore,



-Con Edison believes that adequate assurance of proper valve position

ing is already provided and no changes to the Technical Specifications 

are necessary.
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Recommendation GS-3 

The licensee has stated that it throttles AFW system flow to avoid 
water hammer. The licensee should reexamine the practice of throt
tling AFW system flow to avoid water hammer.  

The licensee should verify that the AFW system will supply on de
mand sufficient initial flow to the necessary steam generators to 
assure adequate decay heat removal following loss of main feedwater 
flow and a reactor trip from 100% power. In cases where this reeval
uation results in an increase in initial AFW system flow, the li
censee should provide sufficient information to demonstrate that the 
required initial AFW system flow will not result in plant damage due 
to water hammer.  

Response 

We have reviewed our operating procedure requirement for initiating 

auxiliary feedwater flow at a throttled condition, and consider it 

to be acceptable. The existing procedures require the flow to be 

throttled only at startup of the auxiliary feedwater system to pre

clude the possibility of water hammer and except for one special con

dition, the operator is permitted to immediately increase the flow 

rate. The one exception is noted in the following cautionary note 

from SOP 21.3 "Auxiliary Feedwater System": 

If the feed ring is uncovered (steam generator level below 
15% for more than 5 minutes with no feed flow), then feed 
flow, when resumed should be limited to 150 gpm until the 
feed ring is full (steam generator level above 15%). This 
requirement does not apply in cold shutdown.  

This limitation is further relaxed in the emergency procedures for 

shutdown following a unit trip which requires that the flow be throt

tled only until an increase in level, in the steam generator, is seen.  

The auxiliary feedwater, system is the normal mode for reactor cooldown, 

and the adequacy of the existing procedures is demonstrated by the 

fact that they have been in effect since 1974 and used more than 180 

times without any problems.



Recommendation GS-4

Emergency procedures for transferring to alternate sources of AFW 
supply should be available to the plant operators. These procedures 
should include criteria to inform the operator when, and in what or
der, the transfer to alternate water sources should take place. The 
following cases should be covered by the procedures: 

o The case in which the primary water supply is not ini
tially available. The procedures for this case should 
include any operator actions requried to protect the 
AFW system pumps against self-damage before water flow 
is initiated; and, 

o The case in which the primary water supply is being de
pleted. The procedure for this case should provide for 
transfer to the alternate water sources prior to drain
ing of the primary water supply.  

Respons~e 

ZEe r ~ h'v_.procedures for t~ n f rn . . ., to ' th ]_:Cna,-C. 01 o 

auxiliary feedwater supply are being developed and will be imple

mented by January 1, 1980. These procedures will include criteria 

to inform the operator when to transfer to the alternate source and 

any actions required to protect the auxiliary feedwater system pumps 

against self-damage before water flow is initiated.
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Recommendation GS-6 

The licensee should confirm flow path available ability of an AFW 
system flow train that has been out of service to perform periodic 
testing or maintenance as follows: 

o Procedures should be implemented to require an 
operator to determine that the AFW system valves 
are properly aligned and a second operator to in
dependently verify that the valves are properly 
aligned.  

0 The licensee should propose Technical Specifica
tions to assure that prior to plant startup fol
lowing an extended cold shutdown, a flow test 
would be performed to verify the normal flow path 
from the primary AFW system water source to the 
steam generators. The flow test should be con
ducted with AFW system valves in their normal 
alignment.  

Response 

Fol1ow'ing pump maintenance or periodic testinc an au-i a e 

water (AFW) system flow train, existing procedures require that 

the AFW system valves be properly aligned to assure flow path avail

ability. This verification is accomplished by highly qualified 

members of the Test and Performance Group who are responsible for the 

conduct of these tests. Over one thousand similar tests are success

fully conducted each year by this group. For other work that might 

affect the flow trains ability to supply auxiliary feedwater to the 

steam generators, Pxisting work permit procedures require that the 

watch supervisor verify the availability of the flow train after the 

work has been completed.  

Based on past performance, we believe that our existing procedures 

provide adequate assurance that the AFW valves are properly aligned 

after maintenance or testing.  

The auxiliary feedwater system is the only means of supplying make

up water to the steam generators during any plant startup. This



design feature provides aneffective means of establishing that the 

AFW valves are properly aligned. Therefore, Con Ed believes that the 

intent of this recommendation is met and that a Technical Specifica

tion requirement for a separate flow Lest prior to plant startup is 

not considered necessary.  
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Recommendation GS-7: : 

The' licensee should verify that the automatic start AFW system signals 
and associated circuitry are safety-grade. If this cannot be verified, 
the AFW system automatic initiation system should be modified in the 
short-term to meet the functional requirements listed below. For the 
longer term, the automatic initiation signals and circuits should be 
upgraded to meet safety-grade requirements as indicated in Reconmen
dation GL-5.  

o The design should provide for the automatic initiation of 
the auxiliary feedwater system flow.  

o The automatic initiation signals and circuits should be de
signed so that a single failure will not result in the loss 
of auxiliary feedwater system function.  

o Testability of the initiation signals and circuits shall be 
a LeaLure of the design.  

The i. nitaton signals and circuits should be powered from 
the emergency buses.  

n. , 7-13 ,y . t o i72 --. _ t a . p-eedwater system 
from the control room should be retained and should be im
plemented so that a single failure in the manual circuits 
will not result in the loss of system function.  

o The alternating current motor-driven pumps and valves in 
the auxiliary feedwater system should be included in the 
automatic actuation (simultaneous and/or sequential) of 
the loads to the emergency buses.  

o The automatic initiation signals and circuits shall be 
designed so that their failure will not result in the 
loss of manual capability to initiate the AFW system from 
the control room.  

Response 

The above recommendation is identical to the short-term action required 

by NRC TMI-2 Lessons Learned Task Force Recommendation 2.1.7a. The re

sponse to this recocmendation has been provided in Con Edison's submit

tals to NRC dated October 17, 1979, November 20, 1979 and December 14, 

1979. As described therein, Con Edison's commitments comply with the 

requirements of the Staff recommendation.
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Plant Specific Recommendation (Short Term)

The pneumatic-operated valves in the steam supply line to the turbine
driven AFW pump, and all of the pneumatic-operated AFW flow control 
valves derive their power from the same non-safety grade bus. Al
though these valves are designed to fail open upon the loss of air or 
power, thereby assuring auxiliary feedwater flow to the steam genera
tors upon such losses, it cannot be concluded that all failures will 
result in opening the valves. The consequences of voltage degradation 
should be analyzed as well as other failures (e.g..., restricted air 
flow) to assure that such events would not incapacitate the auxiliary 
feedwater system the licensee should establish suitable emergency 
procedures to assure AFWS function for such event.  

Response 

Appropriate procedures to assure auxiliary feedwater (AFW) system func

tion in the event of abnormal failure of the pneumatic operated AFW flow 

control or steam supply valvs ... .. .ar- -  - e ... . . .a x 3 - ,= i plemented 

by Januar i, i98 While it irn~5 t ile s ]AL to a-saLe a. ainortnal 

condition that could conceivably have some effect on the fail safe func

tioning of the pneumatic operated valves, the potential for such an event 

occurrihg or having any significant safety effect is negligible. In 

making this evaluation, the following aspects of the plant design and 

operation were considered: 

o At startup, after the main boiler feedwater system has taken 
over the function of supplying secondary water to the steam 
generators and while still at a low power level, the AFW regu
lating valves are preset to the 35% open position for the next 
usage of the AFW system.  

o With the regulating valves in an open position any electrical 
or pneumatic system malfunction could only have an effect in 
the conservative direction, i.e., the valves could go to the 
fail safe open direction but could never be driven to the 
closed position.  

o Starting from a plant trip from the 100% power level with the 
steam generator water inventory at the low level (30%.) point 
there is in excess of 30 minutes available before the steam 
generators could boil dry because of a loss of all feedwaLer.  

o The pneumatic valves have operating air bypass valves to re
lieve the pressure on the diaphrams permitting manual opera
tion to control AFW flow. This feature along with the approx
imate 30 minutes boil dry time ensures that any event, caused 
by a malfunction, can be rectified before an unsafe condition 
could develop.
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-Additional Recommendation (Short Term) No. 1 

The licensee should provide redundant level indications and low level 
alarms in the control room for the AFW system primary water supply to 
allow the operator to anticipate the need to make up water or transfer 
to an alternate water supply and prevent a low pump suction pressure 
condition from occurring. The low level alarm setpoint should allow 
at least 20 minutes for operator action, assuming that the largest ca
pacity AFW pump is operating.  

Response 

Con Edison will meet this recommendation by installing a redundant 

level indication and low level alarm system on the Condensate Storage 

Tank with annunciation in the control room.  

All of the necessary equipment has been ordered and design work start

ed. Vised on ouoted delivery time for the equipment, it is anticipa

ted that installation of the system will be ccm=plited by March 1, 0l9.
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Additional Recommendation (Short Term) No. 2 

The licensee should perform a 72-hour endurance test on all AFW system 
pumps, if such a test or continuous period of operation has not been 
accompolished to date. Following the 72-hour pump run, the pumps should 
be shut down and cooled down and then restarted and run for one hour.  
Test acceptance criteria should include demonstrating that the pumps 
remain within design limits with respect to bearing/bearing oil tempera
tures and vibration and that pump room ambient conditions (temperature, 
humidity) do not exceed environmental qualification limits for safety
related equipment in the room.  

Response 

The Indian Point-2 main boiler feedwater pumps are driven by steam tur

bines and therefore, the two electric motor driven auxiliary feedwater 

pumps must be used to provide makeup water to the four steam generators 

during all plant startup operations. In performing this function, there 
have been at least 6 occasions during hi) clh both pucs nave seen con

tinuous operation for at least 72 hours. With respect to the turbine 

driven auxiliary boiler feedwater pump, this pump is normally maintained 

in a state of operational readiness.by continuous recirculation operation 

to the condensate storage tank. Therefore, based on past operating history 

as detailed above, Con Edison believes that the recommendation for a 

72-hour endurance test on all AFW system pumps has been satisfied and 

that no further testing is necessary.
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Additional Recommendation (Short Term) No. 3 

The licensee should implement the following requirements as speci
fied by Item 2.1.7.b on page A-32 of NUREG-0578: 

"Safety-grade indication of auxiliary feedwater flow to each 
steam generator shall be provided in the control room. The 
auxiliary feedwater flow instrument channels shall be powered 
from the emergency buses consistent with satisfying the emer
gency power diversity requirements for the auxiliary feedwater 
system set forth in Auxiliary Systems Branch Technical Position 
10-1 of the Standard Review Plan, Section 10.4.9." 

Response 

The above additional recommendation references the NRC TMI-2 Lessons 

Learned Task Force Recomrmendation 2.1.7b. The response to this recom

mendation has been provided in Con Edison's submittails Lo NRC dated 

October 17, 1979, November 20, 1979, December 7, 1979 and DecembCer 14, 

1979. As described therein, Con Edison's commitments comply with the 

requirements of the Staff recommendation.
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Additional Recommendation (Short Term) No. 4 

Licensees with plants which require local realignment of valves to 
conduct periodic tests on one AFW sytem train, and there is only one 
remaining AFW train available for operation should propose Technical 
Specification to provide that a dedicated individual who is in commu
nication with the control room be stationed at the manual valves.  
Upon instruction from the control room, this operator would realign 
the valves in the AFW system train from the test mode to its opera
tional alignment.  

Response 

The existing monthly surveillance test for the motor driven auxiliary 

feedwater pumps includes a requirement for immediate valve realignment 

in the event the AFW system is required while the test is in progress.  

The periodic surveillance test for the turbine driven auxiliary boiler 

feedwater pump is being revised to include a similar requirement and 

will be imple.m.erted by january 1, 1980.  

Because the Indian Point Unit No. 2 steam generators contain a relative

ly large amount of water, a delay or interruption in excess of one-half 

hour in auxiliary feedwater flow would not have any immediate effect on 

reactor coolant conditions. This time interval is more than adequate for 

operator action to reestablish auxiliary feedwater flow.  

In light of the above, we believe that the intent of this recommendation 

is already met at Indian Point 2 and that no further Technical Specifica

tions in this area are necessary.
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Recommendation GL-2 

1. ,Licensees with plants in which all (primary and alternate) water 
supplies to the AFW systems pass through valves in a single flow path 
should install redundant parallel flow paths (piping and valves).  

2. Licensees with plants in which the primary AFW system water supply 
passes through valves in a single flow path, but the alternate AFW sys
tem water supplies connect to the AFW system pump suction piping down
stream of the above valve(s) should install redundant valves parallel 
to the above valve(s) or provide automatic opening of the valve(s) from 
the alternate water supply upon low pump suction pressure.  

3. The licensee should propose Technical Specifications to incorporate 
appropriate periodic inspections to verify the valve positions.  

Response to Position No. 1 

There is no common line through which all auxiliary feedwater flow passes.  

Therefore, t-'is generic position is not applicable to Indian Point 2.  

Response to Position No. 2 

As previously discussed in our response to Recommendation GS-2, there are 

two manual valves in the single flow path from the Condensate Storage 

Tank to the auxiliary feedwater pumps..  

To meet the Commission's requirements, Con Edison is proposing to install 

manual redundant valves in parallel with the above noted valves. In 

accordance with the required schedule for long term recommendations, this 

modification will be done during the next refueling outage which is 

scheduled for December, 1980.  

Response to Position No. 3 

As previously discussed in the response to Recommendation GS-2, our pre

sent "locked-valve" surveillance program, which includes the auxiliary feed

water valves, is prepared, implemented and maintained in accordance with 

existing Technical Specification requirements and that no additional changes 

to the Technical Specifications are necessary.
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Recommendation GL-5 

The licensee should upgrade the AFW system automatic initiation signals 
and circuits to meet safety-grade requirements.  

Response 

The above recommendation is identical to the long-term action required 

by NRC TMI-2 Lessons Learned Task Force Recommendation 2.1.7a. The re

sponse to this recommendation has been provided in Con Edison's submit

tals to NRC dated October 17, 1979 and November 20, 1979.  

As discussed in those submittals, all portions of the auxiliary feed

water system automatic initiation signals and circuits will be upgraded 

to meet safety grade requirements by january 1, 1931.
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Plant Specific Recommendation (Long Term) No. 1 

The two motor-driven pumps and the turbine driven pump are located in 
the same room. The licensee should evaluate the capability of the de
sign to withstand a) environmental conditions (steam flooding, pipe 
whip and jet impingement) resulting from a pipe break b) internally 
generated missiles.  

The licensee should evaluate the postulated pipe breaks stated above 
and (1) determine any AFW system design changes or procedures neces
sary to detect and isolate the break and direct the required feedwater 
flow to the steam generator(s) before they boiled dry or (2) describe 
how the plant can be brought to a safe shutdown condition by use of 
other systems which would be available following such postulated events.  

Response to Position No. 1 

With respect to environmental conditions (i.e., steam, flooding, pipe 

whip and jez impigeent eig from a pipe break that could poten

tially affect the auxiliary feedwater (AFW) pump room, evaluations 

hv been perfrme in t past. By subdtals dated December 28, 1972, 

April 9, 1973 and June 8, 1973, Con Edison provided the results of 

high energy line failure analyses for areas of the plant containing 

safety-related components. In addition, by submittals dated December 

18, 1972, January 20, 1975 and February 18, 1975, Con Fdison provided 

the results of flooding studies for plant areas containin safety

related components.  

Both the high energy line and flooding evaluations considered effects 

within the AFW Building and specifically the AFW pump room. As a re

sult of these studies, certain plant modifications were made to 

protect the AFW system from the forementioned effects of pipe breaks.  

Con Edison believes that those modifications together with the exist

ing AFW system emergency procedures are adequate and that no further 

corrective measures are necessary.  

Finally, as requested, we will conduct an evaluation of the capability 

of the present design to withstand internally generated missiles. Any
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modifications deemed necessary as a result of their evaluation will 

be performed during the next refueling/maintenance outage. A des

cription of the results of the evaluation will be provided prior to 

January 1, 1981 and prior to the implementation of any resultant cor

rective measures.
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Plant Specific Recommendation (Long Term) No. 2 

This is the same concern as that addressed in the short term Plant 
Specific Recommendation.  

The licensee should complete the modification described in Section 
7.1.4.1 above that will supply power to these controllers from sepa
rate safety grade buses.  

Response 

As discussed in our response to Recommendation GS-7, the power supply 

to the valve position controllers will be reconnected to separate safe

ty grade buses by January 1, 1981.


