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Position 2.1.1 - Emergency Power Supply Requirements 

.for the Pressurizer Heaters, Power
..Operated Relief Valves and Block 

Valves and Pressurizer Level 
Indicators in PWRs 

In accordance with the commitment made in Con Edison's 
letter dated October 17, 1979, we have reviewed existing 
procedures to ensure that sufficient information is provided 
to the control room operator on how and when the required 
pressurizer heaters are to be loaded back on to the 
emergency buses.  

On the basis of this review, we have determined that 
existing procedures are adequate and that no changes or 
additional procedures are required.



Position 2.1.2 - Performance Testing for BWR and 
PWR Relief and Safety Valves 

By letter dated December 17, 1979, Mr. William J. Cahill, Jr., 
Chairman of the EPRI Safety and Analysis Task Force, submitted 
"Program Plan for the Performance Verification of PWR Safety/ 
Relief Valves and Systems", December 13, 1979.  

Con Edison considers the program to be responsive to the re
quirements presented in NUREG-0578, "TMI-2 Lessons Learned 
Task Force Status Report and Short-Term Recommendations" dated 
July, 1979, Section 2.1.2, which recommended in part,,"commit to 
provide performance verification by full scale prototypical 
testing for all relief and safety valves. Test conditions 
shall include two-phase slug flow and subcooled liquid flow 
calculated to occur for design basis transients and accidents." 

The EPRI Program. Plan provides for a completion of the essential 
portions of the test program by July, 1981. Con Edison will be 
participating in the EPRI program to provide program review and 
to supply plant specific data as required.
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Posion 2.1.3a Direct Position Indication of 

Power-Operated Relief Valves 
and Safety Valves 

1. Power Operated elief Valves 

As noted in Con Edison's letter of October 17, 1979, the 
power operated relief valves and their associated motor
operated block valves have direct position indication.  

2. Safety Valves 

An acoustic monitoring system, for determining safety 
valve position has been installed and is operational.  
Except for seismic qualification of the display unit, 
the design of thelsystem and all of its components meet 
the Commission's criteria. The vendor is scheduled to 
complete the qualification testing of the display unit 
during 1980.  

The acoustic system was supplied by the Technology for 
Energy Corp. and consists of: 

(3) BBN Model No. 424150-3 Accelerometers 
(3) TEC Model No. 501 Charge Converters 
(3) TEC Model No. 914 Indicators 
(1) TEC Model No. 913 Power Monitor Module 
(1) TEC Model No. 133 Alarm Module 

The details of the installation are shown in Attachme-..  
i.
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Position 2.1.3b.- Instrumentation For Inadequate Core Cooling 

1. Procedures For Using Existing Instrumentation 

The Westinghouse Owners' Group, of which Con Edison is a 
member, has performed analyses as required by Position 2.1.9 
to study the effbcts of inadequate core cooling. These 
analyses were provided to the NRC "Bulletins and Orders 
Task Force" for review on October 31, 1979. As part of 
the submittal made by the Owners' Group, an "Instruction 
to Restore Core Cooling during a small break LOCA" was included.  
This instruction provides the basis for procedure,changes 
and operator training required to recognize the existence of 
inadequate core cooling and restore core cooling based on 
existing instrumentation. Con Edison has incorporated the key 
considerations of this instruction into our LOCA procedures, 
and has provided training to the operators in this area.

2. Subcooling Meter 

A saturation meter has been installed and is operational.  
The system, supplied by Babcock and Wilcox (Model No.  
702-7124-01) is described in Table 2.1.3-1. The design 
of the installation is shown in Attachment 2.  

3. Recognition of Inadequate Core Cooling 

Existing plant procedures have been modified to ir. de 
-instructions to the control room operators that the 
saturation meter is not to be used exclusive of other 
related plant parameters.
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TABLE 2.1.3-1

SUBCOOLING METER DESIGN

DISPLAY 

Information Displayed 
(T-Tsat, Tsat, Press, etc.) 

Display Type (Analog, Digital, 
CRT) 

Continuous or on Demand 

Single or Redundant Display 

Location of Display 

Alarms (include setpoints) 

Overall uncertainty (OF, PSI) 

Range of Display 

Qualifications (seismic, 
environmental, IEEE323) 

CALC U lAiOR 

Type (process computer, dedicated 
digital or analog calc.) 

if process co -x~er is used 
specify availability. (% of time) 

Single or redundant calculators 

Selection Logic (highest T., 
i_ Test ress) 

Qualifications (seismic, 
environmental, 1EEE323) 

Calculational Technique (Steam 
Tables, Functional Fit, 
ranges.1

Tsat & Psat Margin 

Digital 

Continuous 

Redundant 

Flight Panel, Rack

Tsat Margin Low 

' 6 F,v. 100 Psi

0 - 9999 

Test at 150OF, Seismic 
Qualification Continuing

Dedicated Digital

N/A 

Single 

Highest 7T. (For Alarm) 

and Lowest P 

Same as above 

Steam Tables
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iNPUT-./ 

Temperature (RTD's or T/C's) 

Temperature (number of sensors 
and locations) 

Range of temperature sensors 

Uncertainty of temperature (OF at 1) 

Qualifications (seismic, environ

mental, IEEE323) 

Pressure (.specify instrument used) 

Pressure (number of sensors and 

locations) 

Range of Pressure sensors 

Uncertainty of pressure sensors 
(PSI at 1) 

Qualifications (seismic, environ
mental, IEEE323) ....

BACKUP CAPABILITY 

Availability of Temp & Press 

Availability of Steam Tables etc.  

Training of operators 

Procedures

T/C 

4 Incore Thermocouples

0-700OF 

-*+6°F at Sat meter

CCR Ambient, Seismic 

Racks 

Foxboro, 61GH, 611GH 

2 Sensors, Hot Legs 
1 & 4 

0-3000 Psig

*15 psig 

IEEE 323 1971

Temp and Pressure 
Recorders 

Saturation Curve 

Operators trained 

Procedures implemented
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4. Additional Instrumentation to Indicate Inadequate 
Core Cooling ..

The submittal referenced in the response to 'Position 

2.1.3 b described the capabilities of the core exit 

thermocouples in determining the existence of inadequate 

core cooling conditions and their superiority in some 

instances to the loop RTDs for measuring true core condi

tions. Other means of determining the approach to or 
existence of inade quate core cooling could be: 

1. Incore detectors 
2. Excore detectors 
3. Reactor coolant pump motor currents 
4. Steam generator pressure 
5. Reactor vessel water level 

The use of incore movable detectors to determine the exis
tence of inadequate core cooling conditions appears doubt
ful. The detectors could. .. riven into the tops of the 

incore thimbles, which are located at the top of the core, 
following an accident in which concern for inadequate core 
cooling exists. The problem arises in the lack of sensi
tivity of the detectors to very low neutron levels and 

- changes that would occur due to core uncovery. -Gamma 
-detectors could perhaps be employed, .but they suffer from_ 
similar sensitivity problems, and the fact that gamma 
levels in the fuel region change insignificantly between 
the covered and uncovered condition. As a result, - does 
not appear worthwhile to pursue iincore movable detectors 
as a means of determining inadequate core cooling ccndi
tions.  

The-use of excore detectors has been mentioned as a pos
si ility in res onding to core uncovery. The only detec
tors which would have the required sensitivity are the 
source range monitors, since the intermediate and power 
range monitors are not sensitive enough to the low level 
changes resulting from vessel voiding. The use of the 
source range monitors will be investigated further as part 
of an indepth study of inadequate core cooling being 
performed by The 4,est ,ouse Owners' Group). Ho..v..., 

their use is probably limited to those instances when 
significant voiding exists in the downcomer region, since 
water in the downcomer would effectively shield the detectors 

from the core region whether voids existed or not. I



Reactor coolant pump motor current, which could be indica
tive of core voiding, is inappropriate as a reliable 
means of determining inadequate core cooling, since a loss 
of off-site power or pump trip due to a LOCA blowdown 
shut the pumps down.  

Steam generator pressure indication, which already Pxists, 
is useful in the case where heat transfer from primary 
to. secondary is interrupted due to loss of natural circula
tion. This, however, does not satisfy requirements to 
indicate the approach to inadequate core cooling, nor 
does it indicate the true condition of the core.  

Reactor vessel water level determination is the most 
promising method under consideration to provide additional 
capQability of determinig the approach to and the dxistence 
of inadequate core cooling. Several systems for deter
mining water level are under review by the Westinghouse 
Owners' Group. A conceptual design of one •system is given 
be low: 

Vessel Level System Description 

After examining many different methods and principles for 
determining the water level in the reactor vessel, a basic 
delta pressure measurement from the bottom of the vessel to 
the top of the vessel appears to provide the most meaning
ful and reliable information to the operator. One of the 
reasons for choosing this system is that the sources of 
potential errors are better known for this system than for' 
any-other new or untestedqsystem.' 
One concept being considered uses differential pressure 
transmitters. The bottom tap of the instrument would use 
a -th-imble of the incore movable detector system either at. - .
the seal table or in the thimble below the vessel. Use 
of the thimble as part of tho incore flux monitoring would 
not be lost. The flux thimble guide tube would be tapped 
below the vessel and an instrument line connection made.  
The instrument line would have an isolation valve and 
slope down to a hydraulic coupler connected to a sealed 
reference leg. For connection at the seal table, a special 
fitting ould be utilized which would be connected to an 
isolation valve and sealed reference leg. The sealed 
reference leg would go to the differential pressure trans
mitter located at an elevation above the expected level 
of. containment flooding. A similar sealed' leg would go 
to the top of the vessel and penetrate the head using.  
the vent line or a special connection on a spare RCC 
mechanism penetration. Two trains of vessel level instru
mentation would be provided.
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The behavior of the signal generated by this level in

strument under normal and accident conditions is being 

evaluated. The usefulness of this instrument to provide 

an unambiguous indication of reactor vessel water level 

is being evaluated as part of Position 2.1.9. The potential 

errors and accuracy of a final system configuration are 

being evaluated to assess its usefulness to provide in

formation to the operator for proper operation of a 

vessel venting system and for normal water level control 

during periods when the primary system is open and a water 

level may exist in the vessel.
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Position 2.1.4 - Containment Isolation Provisions 

For PWRs and BWRs 

In accordance with the commitment made in Con Edison's 

letter dated October 17, 1979, a reevaluation of the Indian 

Point Unit No. 2 containment isolation system has been 

completed. The review consisted of careful reconsideration 

of the definition of essential and non-essential systems and 

identification of automatic valves which might inadvertently 
open upon reset of the containment isolation signal. The 

results of the study and ensuing plant modifications are 
described below: 

1. Essential/Non-essential Systems 

The study of essential/non-essential containment 

isolation systems identified each system and re

evaluated their functions.  

Based on the study, no changes are required in the 

existing system designations and no plant modifications; 

are required. A listing of the containment isolation 
systems is presented in Table 2.1.4-1 along with the 

basis for the designations. In addition, updated 
schematics of all of the containment isolation systems 

are provided in Attachment 3 (Figures 5.2-1 through 
5.2-28).  

As indicated in Table 2.1.4-1 and Figures 5.2-1 through 
5.2-28, there are three system categories consisting of: 

1) "Non-essential" - Non-essential process lines are 
defined as those which do not increase the potential 
for damage to in-containment equipment when isolated.  
Certain containment isolation valves for non-essential 
process lines receive automatic closure signals on 

"Phase A" containment isolation. Such a signal is 

designated by the letter "T" in the isolation schema
tics %Figures 5.2-1 through 5.2-28). -_he 

remaining containment isolation valves for non-essential 

process lines are either manual or remote-manual valves 
and are maintained locked closed or are otherwise 
closed and under administrative control when containment 

integrity is required. This renders these valves equiva

lent to automatic trip valves. In addition, as noted 

in Table 2.1.4-1, certain non-essential process lines 

are only non-essential initially and may be or are re

quired to be opened during the post-accident period 
to accomplish certain actions.
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2) "Essential" - Essential process lines are those 
providing cooling water and seal water:flow 
through the reactor coolant pumps. These 
services should not be interrupted while the 
reactor coolant pumps are operating unless 
absolutely necessary. The containment 
isolation valves for these essential process 
lines receive automatic closure signals on 
"Phase B" containment isolation. Such a 
signal is designated by the letter "P" in 
the isolation schematics (Figures 5.2-1 
through 5.2-28).  

3) "Safety" - Safety process lines are those which 
are required for proper functioning of 
engineered safeguards systems or provide a 
function critical to plant safety. The 
containment isolation valves for these lines 
are not -automatic isolation valves since 
these lines must remain in service, at least 
for some time, following an accident. These 
containment isolation 'valves are closed either 
manually or remote-manually if and when the 

..lines are taken out of service--during the post
-accident period.  

2. Inadvertent Opening of Automatic Valves 

A number of remote operated valves which could 
inadvertently open upon reset of the containment 
isolation signal were identified. In accordance 
with the commitment in Con Edison's letter dated 
December 7, 1979 the electrical circuits for' these 
valves have been modified to req.ur.-e deliberate operator 
action before they can be reopened.  

As shown in the Attachment 4 drawings, the modification 
consisted of the addition of relays to monitor the 
status of the valve actuation circuits. The :contacts 
from these relays have been interposed in series in the 
containment i-oLtion reset circuits. With this design 
the containment isolation signals cannot be reset until 
all of the manual-valve actuation switches have been 
placed into the "valve closed" position, thus, meeting 
the Commission's position of requiring deliberate-operator- .  
action.
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TABLE,2.1.4-l (SHEET i OF 8) 

CONTAINMENT PROCESS PENETRATIONS

Figure No./Line No.  

Figure 5.2-1/Line No. 1 

Figure 5.2-1/Line No. 2 

Figure 5.2-1/Line No. 3 

Figure 5.2-2/Line No. 4 

Figure 5.2-2/Line No. 5 

Figure 5.2-2/Line No. 5 

Figure 5.2-2/Line No. 5 

Figure 5.2-2/Line No. 6

System

Pressurizer Relief Tank 
(PRT) to Gas Analyzer.  

PRT N2 supply 

PRT Makeup Water Supply.  

Residual Heat Remo,:al (RHIR) 
Return/Injection Line.  

RIR to High Head Safety 
Injection (SI) Pumps.  

RHR to Sampling System.  

RHR Miniflow line.  

Reactor Coolant System 
(RCS) Loop 2 Suction to 
RHR.

Designation 

Non-essential

Safety/

Remarks

Nitrogen blanket prevents 
drogen buildup in PRT and 
not be interrupted unless 
solutely necessary.

hyshoue 

ab -

Non-essential

Safety 

S~fety

Low head/RHR injection is a 
safeguards function .  

Not needed initially but may 
be necessary for certain post
accident activities.

Non-essential

Safety 

Safety

Prevents "dead-heading" the 
RHR/Low Head Safety Injection 
Pumps.  

Normally maintained closed but 
may be opened following cer
tain accidents to achieve cold 

shutdown via RHR.
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TABLE 2.1.4-1 (SHEET 2- o 8) 

CONTAINMErT 'ROCESS PENETRATIONS

Figure No./Line No.  

Figure 5.2-2/Line No. 7 

Figure 5.2-3/Line No. 8 

Figure 5.2-3/Line No. 9

Figure 5.2-4/Line No. 10 
(4 Lines) 

Figure 5.2-4/Line No. 11 

Figure 5.2-5/Line No. 12

System

Containment Sump Recircu
lation Line to RIR Pumps • 

Chemical and Volume Control 

System (CVCS) RCS Letdown 

Line.  

CVCS Charging Line to RCS.

Reactor Coolant Pump (RCP) 
Seal Water Supply Lines 
(CVCs).  

RCP Seal Water Return 
Line (CVCS),.  

RCS to Sampling System-

Des ignatior

Saifety

Non-essential

Safety

Safety

Essential 

Non-essential

Remarks

Normally maintained closed 
but may be opened for cer

tain post-accident activities.  

0

The charging line provides 
RCS makeup and boration and 
should not be isolated unless 
absolutely necessary. Also, 

the charging line may be used: 
for certain post-accident 
activities.  

Reactor coolant pumps may be 
necessary for certain post
accident activities.  

Reactor coolant pumps may be 
necessary for certain post
accident activities.  

Non-essential initially but.  
may be used during long-term 

post-accident monitoring.
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TABLE 2. 1 .4-1 (SHEET 3 of 8) 

CONTAINMENT PROCESS PENETRATIONS

Figure No./Line No.  

Figure 5.2-6/Line No. 1)+ 
(2 Lines:) 

Figure 5.2-7/Line No. 15 
(2 Lines) 

Figure 5.2-7/Line No. 16 

Figure 5.2-8/Line No. 17 

Figure 5.2-8/Line No. 18 

Figure 5.2-9/Line No. 19 

Figure 5.2-9/Line No. 19 

Figure 5.2-9/Line No. 20 

Figure 5.2-9/Line No. 21

Sys tei

Containment Spray Headers.  

High Head SI Injection 
Headers.,

SI Test Line.

N2 Supply to the ECCS Accu
mulators and to the N2 
Accumulators for the Pres
surizer PORV operators.  

ECCS Accumulator Sample 
Line.  

Reactor Coolant Drain Tank 
(RCDT) Lo Vent Header.  

RCDT N2 Supply.  

RCDT to Gas Analyzer.  

RCDT Pumps Discharge 
to Was:;e Holdup Tanks.

Designation

Safety 

Safe ty

Non-essential 

Non-essential 

Non-essential 

Non-essential

Safety

Remarks

Containment spray is a 
safeguards function.  

High Head safety injection 
is a Safeguards Function.

Non-essential initially, but 

may be used following certain 
accidents.

Nitrogen blanket prevents 
hydrogen buildup in RCDT and 
should not be interrupted un
less absolutely necessary.

Non-essential 

Non-essential
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TABLE 2.1.4-1 (SHEET 4 of 8) 

CONTAINMENT PROCESS PENETRATIONS

Figure No./Line No.

Figure 5.2-10/Line No. 22 

Figaure 5.2-10/Line No. 23 

Figure 5.2-10/Line No. 24 

Figure 5.2-11/Line No. 25 

Figure 5.2-11/Line No. 26 

Figure 5.2-12/Line No. 27 

Figure 5.2-12/Line No. 28 

Figure 5.2-13/Line No. 29 

Figure 5.2-13/Line No. 30

Component; Cooling Water 
Supply to HCP's 

Component Cooling Water 
From the ] CP's.  

Component Cooling Water 
From the RCP's 

Component Cooling Water 
to RHR H-eat Exchangers.  

Component Cooling Water 
From RER Heat Exchangers.  

Component Cooling Water 
Supply for Recirculation 
Pump Cooling.  

Component Cooling Water 
From Recirculation Pumps.  

Component Cooling Water 
to Excess Letdown Heat 
Exchangers.  

Component Cooling Water 
From Excess Letdown Heat 
Exchangers.

Designation 

Essential 

Essential 

Essential 

Safety

Safety 

Safety

Safety

Remarks

RCP's may be necessery for 
certain post-accident activities.  

RCP's may be necessary for 

certain post-accident activities.  

RCPs may be necessary for 

certain post-accident activities.  
/ 

Conmponent cooling for the RHR* 
System is a safeguards function.  

Conponent cooling for the RHR 
System is a safeguards function.

Conponent cooling 
circulation pumps 
guards function.

for the re
is a safe-

Component cooling for the re
circulation pumps is a safeguarf 
function.

Non-essential 

Non-essential
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TABLE 2.1.4-1 (SHEET 5 of 8) 

CONTAINMENT PROCESS PENETRATIONS

Figure No./Line. No.

Figure 5.2-13/Line No. 31 

Figure 5.2-14/Line No. 32 

Figure 5.2-14/Line No. 33 

Figure 5.2-14/Line No. 34 

Figure 5.2-15/Line No. 37 
(4 Lines) 

Figure 5.2-15/Line No. 38 
(4 Lines) 

Figure 5.2-16/Line No. 39 
(5 Lines) 

Figure 5.2-16/Line No. 40 
(5 Lines)

System

Containment Sump Pumps 
To Waste Holdup Tank.  

Containment Air Sample 
(In).  

Containment Air Sample 
(Out).  

Condenser Air Ejector Dis
charge to Containment.  

Steam Generator Blowdown 
Lines.  

Steam Generator Blowdown 
Sample Lines.  

Service Water Supply to 
Containment Fan Coolers.  

Service Water Return From 
Containmient Fan Coolers.

Des ignation 

Non-essential 

Non-essential 

Non-essential 

Non-essential 

Non-essential 

Non-essential

Safety 

Safety

Remarks

Fan Coolers are a required 
safeguards function for post
accident containment cooling 
and iodine removal.  

Fan Coolers are a required 
safeguards function for post
accident containment cooling 
and iodine removal.
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TABLE 2.1.4-1 (SHEET 6 of 8) 

CONTA1MENT PROCESS PENETRATI iS

Figure No./Line No.  

Figure 5.2-16/Line No. 0,a 

(5 Lines) 

-Figure 5.2-17/Line No. 41 

Figure 5.2-17/Line No. 43 
(2 Lines) 

Figure 5.2-17/Line No. 44 

Figure 5.2-18/Line No. 45 

Figure 5.2-18/Line No. 46 

Figure 5.2-18/Line No. 47 

Figure 5.2-19/Line No. 48 

Figure 5.2-19/Line No. 49 

Figure 5.2-19/Line No. 50

27ys tern 

Service Water Return From 
Containent Fan Cooler 
Motor Units.  

Service Air to Containment.  

Weld (Ihannel Pressurization 
Air Suipply Headers.  

Pressurizer Pressure Dead 
Weight Calibrator.  

Auxiliary Steam Supply 

to Containment.  

Auxiliary Steam Condensate 
Return.  

City Water to Containment.  

Contaimiient Purge Supply 
Line.  

Containment Purge Exhaust 
Line.  

Containment Pressure Relief 
Line.

Design ation 

Safety 

Non-essential 

Safety 

Non-essential 

Non-essential 

Non-essential 

Non-es sential 

Non-essential 

Non-essential 

Non-essential

Remarks 

Fan Coolers are a required 
safeguards function for post
accident containment cooling 
and iodine removal.  

Weld channel pressurization 
is a safeguards function.
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TABLE 2.1.4-1 (SHEET 7 of 8) 

CONTAINMENT PROCESS PENEYR"TATIONS

Figure No./Line No.

Figure 5.2-20/Line No. 51 

Figure 5.2-20/Line No. 52 

Figure 5.2-20/Line No. 53 

Figure 5.2-21/Line Nos.  

54:.75 & 56 

Figure 5.2-22/Line No. 57 
(5 Lines) 

F'igure 5.2-22/Lino No. ~ 
(2 Lines) 

Figure 5.2-23/Line No. 58

Sys Lben

Recirculation Pump Dis
charge S'ample, Line.  

Pressurizer Steam Space 
Sample.  

Pressurizer Liquid Space 
Sample.  

Containment Pressure 
Instriuiqentation Lines.

Post-AcL:ident Containment 
Sampling Supply Lines.  

1Po~t-A ;i ut Containment 
Sampling Return Lines.  

02 Supply to Containment.

Designation 

Non-essential 

Non-essential 

Non-essential

Safety

Non-essential 

Non-essential 

Non-essential

Remarks

Non-essential initially, but 
may be used during long-term 
post-accident monitoring.  

Non-essential initially, but 
may be used during long-term 
post-accident monitoring.  

Non-essential initially, but 
may be used during long-term 
post-accident monitoring.  

Containment pressure signals 
are required for certain 
safeguards activation and for 
post-accident monitoring.  

Non-essential initially, but 
may be used during long-term 

post-accident monitoring.  

Non-essential initially, but 
may be used during long-term 
post-accident monitoring.  

Non-essential initially, but 
is required to be opened in 
conjunction with hydrogen re
combiner operation for long
term post-accident hydrogen 
cont rol.
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TABLE 2.1..4-1 (SHEET 8 of 8) 

CONTAINMENT PROCESS PENETRATIOINS

Figure No./Line No.

Figure 5.2-24/Line Nos.  
59,60,61 & 62 

Figure 5.2-25/Line No, 64 

Figure 5.2-25/Line No. 65

System

H2 Supply to Hydrogen 
Recombiners.  

Instrument Air Supply 
to Containment. ......  

Post-Accident Containment 
Venting Supply and Exhaust 
Line.

Designation 

Non-essential

Non-essential 

Plon-essential

Remarks

Non-essential initially, but 
are required to be opened for 
hydrogen recombiner operation 
for long-term post-accident., 
hydrogen control. "

Non-essential initially, but 
may be used for post-accident 
containment venting or for 
lorg-term post-accident com
bustible gas control.

Figure 5.2-27/Line No. 69 
(2 Airlocks)

Personnel Containment 
Air Locks.

Non-essential
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Position 2.1.6 a - Integrity of Systems Outside Containment 
Liikely to Contain Radioactive Materials For 
PWRs and BWRs 

Con Edison has established a program to identify and reduce leak
age from systems outside containment that would or could contain 
highly radioactive fluids during a serious transient or accident.  

I. Systems Included in Program 

The following systems are included in the subject program 
for leak identification and elimination: 

1. Chemical and Volume Control System (CVCS) 

A - Letdown 

B - Excess letdown and seal water return 

C - Demineralizers 

D - Charging 

E - Seal water supply 

2. Residual Heat Removal System (RHR) 

A - Suction to pumps from Loop 22 

B-- Discharge of pumps to containment (See SIS also) 

3. Safety Injection System (SIS) 

A - Recirculation path from containment sump thru 
RHR pumps to RHR heat exchanger and to S.I.  
Pump Suction.* 

B - Recirculation path f.rom recirculation pump 
discharge to S.I. Pump Suction.* 

C --S.I. Pump discharge path to containment.  

* The above paths include containment spray during 

recirculation.
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4". Gaseous ste Disposal System (WDS'Gas) 

A -Vent Header including CVCS Holdup Tanks 

B - Compressors 

C - Gas Decay Tanks 

D - Gas Analyzer 

5. Primary Sampling System (PSS) 

A - Pressurizer liquid and steam samples 
B - Reactor; Coolant Hot Leg Sample 

C - Recirculation Pumps Sample 

D - RHR Loop Sample 

E - Volume Control Tank Sample 

F - Letdown demineralizer inlet and outlet sample 

6. Post Accident Containment Air Sampling System (PACASS) 

A - Samples from containment and return to containment 

The following systems are excluded from the subject program.  
These systems would not be used to process highly radioactive 
fluids outside the containment: 

2 
Component Cooling 

2 
Spent Fuel Pool Cooling 

3 
Liquid Waste Disposal 

1 

Primary Makeup Water 
2 

Steam Generator Secondary Systems 

Containment Spray (Tnjection Phase) 
5 

Containment Air Recirculation Cooling and Filtration 
~1 

Isolation Valve Seal Water System 
i 1 

Weld Channel and Cont. Pene. Press.  
2 

Hot Penetration Cooling

-21-



C'

5 
Hydrogen IRecomb iners 

4 
Containment Ventilation 

2 
Service Water 

i 2 
Auxiliary 'Steam and Condensate 

1 

Fire Protection 
1 

City Water 
!1 

Compressed Air and Gases (Hydrogen, Oxygen, Nitrogen) 
3 

Accumulator Samples 
3 

Post Accident Containment Venting System 

Containment Atmosphere Radiatiion Monitor (R-Il & R-12) 

Those portions of the CVCS, SIS and PSS not included in 

the program

NOTES: 

I - System provides fluid supply to various systems and would 
not be used to process highly radioactive fluids outside 
the containment.  

2 - System is isolated from highly radioactive fluids and 
would be. isolated in the event of significant contamination 
and not used to process fluids.  

3 - System would not be used to processhignizv ra'dioacti ve 
fluids.  

4 - System isolated from radioactive fluids in event of 
accident.  

5 - System totally within containment and would not process 
highly radioactive fluids outside the containment.  

II. Leakage Rate Measurement 

1. Chemical and Volume Control System 

Leakage rate from the Chemical and Volume Control 
System is determined during operation. On a daily 
basis using the water inventory balance technique.
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This da y surveillance also measures leakage from 
the Reactor Coolant System. Duringthe month of 
November 1979 the average leak rate measured by this 
technique was 0.37 GPM.  

Leakage from this system is also monitored on a continuous 
basis by means of the Plant Radiation Monitoring System.  
Any abnormal or unexpected increase in activity that 
might be indicative of leakage will be investigated 
and appropriate corrective action taken.  

The above technique also provides leak testing of 
those primary sample lines that are used during 
normal operation including the RCS Hot Leg Sample 
Piping and Letdown Demineralizer Sample Piping 
to the Sample Room.  

2. Residual Heat Removal System 

The Technical Specifications (Section 4.4 - VII) require 
leakage surveillance for the portion of the Residual 

7- -.ioval System outside containment and the suction 
piping from the contain.Ff:!. ;uiy to the Pesidual Heat 
Removal System. This specification requires leakage 
measurements each refueling while the above piping 
is under pressure.  

Results of the visual inspection performed during the 1979 
Refueling Outage indicated no measureable leakage from 
these systems.  

In addition to the testing described above,-the Residual 
-Heat Removal System-was specifically reinspected for-:-'
leakage on December 11, 1979 while operating the- RHR 
Pumps in the recirculation-mode. Reesults of this testing 
indicated no leakage with the exception of a slight 
packing leak (approximately 2 drops per minut- 0-1 
test line valve 1819. The valve's gland was ju:~w:5 
and the leakage eliminated.  

3. Safety Injection System 

During recirculation testing of the S.I. Pumps, the 
portions of the safety injection system covered by this 
program were inspected for leakage. The results of this 
inspection indicated packing leaks on eight (8) valves as 
follows: 

Valve No. Leakage Rate 
866A 1 cup/minute 
866B 1 cup/minute 

1806A 20 drops/minute 
866C 20 drops/minute 
866D 20 drops/minute 
850A 10 drops/minute 
851A 30 drops/minute 
850B 10 drops/-ninute
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The packingon the eight (8) valves was adjusted 
and the leakage reduced to zero.  

In addition, leakage of approximately 2 cups per 
minute was found at a drain plug on the bottom of 
High Head Safety Injection Pump 22. This leak will 
be repaired during an outage presently scheduled 
for mid-January, 1980.  

4. Gaseous Waste Disposal System 

The gaseouslwaste disposal system was inspected for 
leakage using the helium leak detection technique.  
Results of this testing indicated no detectable 
leakage.  

5. Primary Samplin System 

In addition to the leakage surveillance described in 
1 above, a visual inspection of the sample lines 
associated with the pressurizer, reactor coolant hot 
Ieg, n the letito,,,,n einera~izer inlet and outlet 
,,as performed on December 12, 1979 with the sa'flci
lines under pressure. This inspection indicated no 
leakage with the exception of a small leak (50 ml per 
minute) from a tubing fitting on valve 989H in the 
pressurizer liquid space sample line. The fitting 
was adjusted and the leakage eliminated.  

The residual heat removal loop sample piping from the 
16op'piping, was inspected for leaks during the RHR 
System inspection described in Section 2 above. This 

..inspection revealed no leakage.  

The portion of the RHR sample piping that ties into 
the hot leg sample line was pressurized and inspected 
for leakage on December 17, 1979. This inspection 
revealed no leaks.  

The volume control tank sample line was tested using the 
helium leak detection technique. Results of this testing 
indicated no detectable leakage.  

The recirculation pumps sample line was pressurized 
and inspected for leakage on December 17, 1979. This 
inspection revealed no leakage.  

6. Post':Accident Containment Air Sampling System (PACAS) 

The PACAS Systermi was tested using the helium leak 
detection technique. This testing indicated no 
detectable leak'age.
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,III. Leakage Reduction Program 

The Con Edison Program for leakage reduction is a two fold 

effort.  

The first part of the program deals with identification of 
leaks. Unexpected increases in plant radiation monitor 
readings, decreases in system fluid inventory, and increases 

in liquid waste inventory would all be indicative of possible 
leakage. These indications are investigated and any leaks 

found are documented for further action. These methods, 

combined with routine inspections by the Nuclear Plant 
Operator, provide continuous monitoring for leak occurrence.  

In addition to the monitoring described above, the program 

includes the periodic visual inspection of accessible 

portions of liquid systems and leak testing of accessible 

portions of gas~containing systems. This inspection and testing 

will be performed at refueling frequencies. This schedule will 

be modified based upon the frequency of leak occurrence.  

Any leaks identified will b do,:_ented foL furLher actLon.  

At refueling surveillance intervals, or more frequently if 
deemed necessary, integrated leak tests will be performed.  
Excessive leakage will be identified and documented for 
further action.  

The second portion of the leakage reduction program deals 
with elimination of leaks. Any leaks identified in systems 
i..included-:in this program will be evaluated and will receive 
priority treatment.  

IV. Potential Release Paths 

In--rdertc provide additional assurance against unplanned 
reweases of radioactivity, we have addressed the 
recommendations set forth in IE Circular 79-21 and in 
the Commission's October 17, 1979 letter concerning the 
North Anna Incident.  

Our procedures for transfer of radioactive liquids have been 
reviewed and found to contain adeauate instructions to 
preclude inadvertent releases of radioactive material.  
In addition ouri administrative controls require procedures 

to be followed'as written. Where deviations are required, 
.they -may' only be performed in accordance .with the adminis-trative 
procedural requirements for temporary procedure changes.  
These administrative controls are supplemented by periodic 

audits ais required by Section 6.0 of the Technical Specifi
cations.
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The design and "as built" status of systems having the 
potential for release of radioactive material have been 
reviewed and found adequate. In addition our program 
includes the periodic inspection and testing of systems 
with a high potlntial for radioactive material release 
(Refer to list of systems included in program for leakage 
reduction, Section I).

-26-



Position 2.1.6b - Design Review of Plant Shielding and 
Environmental Qualification of Equipment 
for Spaces/Systems Which May be Used in 
Post-Accident Operations 

In accordance with the commitment made in Con Edison's 
letter dated October 17, 1979, the first phase of our study 
of post-accident shielding requirements for systems and 
equipment located outs'ide containment is essentially com
plete. A large amount of work has been completed in this phase 
and the results are being factored into the second phase 
of. our study. Phase one tasks, which have been completed 
include: 

o Identification of systems required for accident 
recovery with a potential for containing highly 
radioactive fluids. For Indian Point Unit No. 2 
these systems included the High Head Safety Injection 

Tystet~~,h.. ua' 1 ?em va1 (Low Head Safety 
Injection) System, the Chemical and Volume Control 
System, the Containment Spray System, the Post 
Accident Sampling System and the Gaseous Waste 
Disposal System.  

o Determination of a plant specific source term based 
on NUREG-0578 criteria, which is considered to be 
highly conservative, and isotopic core inventories 
developed using the Oak Ridge National Laboratory 
computer code (ORIGIN).  

o Detailed modeling of source geometries and existing 
shielding configurations.  

o Identification of personnel access target locations.  
Twenty-six specific personnel access locations outside 
the containment building were evaluated. ,These loca
tions were chosen based on a review of plant layout.  
and emergency procedures and are shown in Attachment 5.  

-rentification of vital c i {i> t which zouid !e 
adversely affected by prolonged exposure to high radia
tion fields. Over 1.00 separate pieces of equipment 
in seven different systems were evaluated. The com
ponents identified included instrumentation, valve 
operators, solenoid valves, pump motors, and electrical 
equipment and were considered to be controlling for 
the plant since they were those most hi,3hly exposed 
to the radioactive fluids. The equipmen t and its 
location are shown in Attachment 5.
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o Calculation of expected field levels and corresponding 
impact on personnel access. For each access location 
identified, we have calculated the expected radiation 
fieldlevels as a function of time after the accident 
resulting from all adjacent piping and equipment 
postulated to cgntain highly radioactive fluids.  
These field levels were calculated using ISOSHLD, 
a "point kernel" type computer code.  

o Determination of the capability of vital equipment 
to withstand postulated post accident radiation 
field levels. Integrated exposures were calculated 
for all vital equipment susceptible to degradation, 
for the full period of expected post accident opera
tion, using a combination of ISOSHLD and standard 
manual techniques. The total exposures calculated 
were then compared against results of previously 
performed tests on similar equipment as well as 
available generic information on the radiation re
sistance: of the materials within the eui-.it 
For those few instances where ; ia*n~ i 
was not sufficient to a l1. -, -i,>,ve tr
mination of equipment capablityi, further invest
igation is underway.  

o Identification of potential solutions, where necessary, 
for evaluation in the second phase of our study. Where 
the results of phase one have indicated the need for 
field level reductions, preliminary alternative solu
tions have been identified. These alternatives have 
.-included additional shielding, equipment relocation, 
providing a capability for remote operation, and pro
cedural and administrative changes. The second phase 
of our study is intended to optimize and determine the 
feasibility of these solutions.  

The results of the second phase of the study and 
implementation schedule for plant modifications will 
be provided to the Commission by July 1, 1980.
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,Position 2.1.7 a Automatic Initiation of the Auxiliary 
Feedwater System for PWRs 

In accordance with the commitment made in Con Edison's letter 
dated October 17, 1979, we have modified our existing test 
procedures to include the testing of Auxiliary Feedwater initiat
ing signals and circuits.
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Position 2.1.7 b - Auxiliary Feedwater Flow Indication 

1. Control Grade 

As noted in Con Edison's letter of December 7, 1979, 
the existing auxiliary feedwater flow indication system 
meets the Commission's criteria for control grade. A 
description of this system was supplied to the Commission 
by submittal dated December 19, 1979.  

2. Safety Grade 

,.,,The existing system will be replaced with a differential 
p ,Pressure system that meets safety grade criteria. ' Com
ponents of the system consist of: 

(4) Westinghouse Model No. 252 Horizontal Indicators 
(4) Foxboro Model No. 610AT Power Supplies 
(4) Rosemont Model No. 1153HA5 Flow Transmitters 

The detailed design of the-system is provided in Attachment 
6. As noted in our previous submittals, the single failure; 
criterion will be met through the use of diversity. Should 
there be a-failure in the auxiliary feedwater flow indication 
_to-any one steam generator, the safety grade level indication 
system for that steam generator will be available for 
determining that there is adequate flow.  

SWor-k-on -the installation of the new system has been started, 
The work-will be completed during the next maintenance out-
age of suifficient duration after receipt of the instrumen
tationp but not later than the next refueling outage which 
s schCYeduled for December, 1980.
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!Position 2.1.8 a- Improved Post-Accident Sampling Capability 

i. Procedures, 

In accordance fwith the'commitment made in Con Edison's 
letter dated October 17, 1979, we have completed and 
implemented procedures for promptly obtaining and analyzing 
samples from the reactor coolant system and containment 
atmosphere under accident conditions. The procedure for 
the former provides for obtaining samples from the reactor 
coolant system hot leg, residual heat removal system and 
the recirculati'on pump system.  

Analyses covered by the procedures include the determina
tion of hydrogen, activity, boron and chloride content of 
the liquid samples and hydrogen, oxygen and activity in 
the air samples. The basic guidelines used in developing 
the procedures were: 

o Ability to obtain a sample, under accident 
conditions, in less than 1 hour.  

o Exposure of personnel obtaining samples 
.,is not to exceed 3 and 18 3/4 Rems to the 
whole body or extremities, respectively.  

2. Design Review and Plant Modifications 

Con Edison has completed its review of possible radiation 
.,fields expected to be encountered while performing post 
.accidentsampling operations .. -This evaluation considered.  
the source term set forth in NUREG-0578 and an anticipated, 
residence tiMle of about five minutes to conduct samplin; 
-operations. As a result of-this study, the need was 
identified for plant modifications to enable plant 
personnel to obtain the required samples without incurring 
excessive radiation exposures. These modifications are 
expected to include provisions for remote operation of 
present manual valves, and provisions for remote, metered 
sample selection.  

Samples will be analyzed in the existing on-site radio
cheIncalI analsi cilities, where gamma spectrum 
analysis of samples will be performed. Details will be 
supplied to the Commission for preimplementation review 
prior to January 1; 1981.  

The capability for inline pH measurement already exists 
and no modifications are required to meet this criterion.
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Position 2.1.8 b - Increased Range of Radiation Monitors 

Con Edison has prepared a procedure for quantifying radioactive 

releases should existing effluent instrumentation go off scale.  
To provide this capability we have installed a Model RD-17A 
gamma detector adjacent to the plant vent duct as shown in 

Figure 2.1.8 b-i. A Model R4-16 remote readout has been 
located in a shielded area to prevent overexposure to plant 
personnel. The range of the instrument is from 0.1 to 1K 
R/hr. With the use of this instrument and conversion charts, 

provided in the procedure, releases up to 104) Ci/cc can be 
estimated.
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Position 2.1.8 c - improved In-Plant Iodine 
Instrumentation Under Accident 
Conditions 

In accordance with the commitment made in Con Edison's letter 
dated October 17, 1979, we have developed and implemented a 

procedure for the determination of radioiodines in the presence 
of noble gases during accident conditions. The procedure employs 

the use of a portable air sampler, particulate and charcoal 
filters and a single channel analyzer (MS-2 or SAM-2).
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Position 2.1.9 - Transient Analysis

Analyses of small break loss-of-coolant accidents, symptoms 
of inadequate core cooling and required actions to restore 
core cooling, and analysis of transient and accident 
scenarios including operator actions not previously analyzed 
are being performed on a generic basis by the Westinghouse 
Owners' Group, of which Con Edison is a member. The small 
break analyses have been completed and were reported in 
WCAP-9600, which was submitted to the Bulletins and Orders 
Task Force by the Owners' Group on June 29, 1979. Incor
porated in that report were guidelines that were developed 
as a result of small break analyses. These guidelines have 
been reviewed and approved by the B&O Task Force ard have 
been presented to the Owners' Group utility representatives 
in a seminar held on October 16-19, 1979. Following this 
seminar, each utility has dee:a. -,- plant specific proce

ues and trained their cersonnai on the new procedures.  
Revised procedures and training are-in place in accordance 
with the requirement in Enclosure 6 to Mr. Eisenhut's lettei: 
of September 13, 1979, and Enclosure 2 to Mr. Uent.:s 
letter of October 30, 1979.  

The work required to address the other two areas--inadequate 
core cooling and other transient and accident scenarios-.-has 
been performed in conjunction with schedules and requirements 
established by the Bulletins and Orders Task Force. Analysis 
related to the definition of inadequate core cooling and 
guidelines for recognizing the symptoms of inadequate core 
cooling based on existing plant instrumentation and for re
storing core cooling following a small break LOCA were sub
mitted on October 31, 1979. This analysis is a less detailed 
analysis-than was originally proposed, and will be followed up 
with a more extensive and detailed analysis which will be
available during the first quarter of 1980'. The guidelines 
and training will be in place by December 31, 1979, as re
quired by the B&O Task Force.  

With respect to other transient accidents contained in 
Chapter 14 of the Indian Point 2 FSAR, the Westingthouse 
Owners' Group has performed an evaluation of the actions 
which occur during an event by constructing sequence of 
event trees for each of the non-LOCA and LOCA transients.  
From these event trees a list of decision points for opera
tor action has been prepared, along with a list of informa
tion available to the operator at each decision point..  
Following this, criteria have been set for credible mis
operation, and time available for operator decisions have 
been qualitatively assessed. The information developed 
was then used to test Abnormal and Emergency Operating 
Procedures (AOPs & EOPs) against the event sequences and 
determine if inadequacies exist in the AOPs and EOPs.
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The results of this study will be provided to the Bulletins 
and Orders Task Force by March 31, 1980, as required.  

The Owners' Group has also provided test predictions 
analysis of the LOFT L3-1 nuclear small break experiment.  
This analysis was provided on December 15, 1979, in accor
dance with the schedule established-mutually with the
Bulletins and Orders Task Force.
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3 -x 

ACRS Item - Instrumentation to Monitor Containment Water 

Level During the Course of an Accident 

In Con Edison's submittal dated November 20, 197.9, we noted 

that new instrumentation would be installed for wide range 

containment water level monitoring and that the two existing 

systems (containment sump and recirculation sump) would be 

used for narrow range level indication. The information provided 

below and in Attachment 8 describes the existing systems: 

Manufacturer 

Gems Division of DeLaval Turbine Corp.  

Type 
Containment Sump: LS-800 

Recirculation Sump: LS-800.  

System Identification Number 
Containment Sump: LI-940 &--LI-941 
Recirculation Sump: LI-938 & LI-939 

General Description 
The level detectors consist of four (4) stainless steel 
tubes which are mounted vertically on the walls of the 
containment and recirculation sumps (two tubes per sump).  
Seale'd within each tube are five reed switches which are 
actuated by five (5) magnetic floats which encircle each 
tube.. Teflon insulated (Type TFE) wires from the switch 
contacts emerge from the top of the tubes.  

With increasing water level, the floats close their asso
ciated switches and energize pilot lights located on the 
safeguards panel in the control room. As long as the 
water level is above a switch position, its respective 
indicator light will remain on. The lights are arranged 
in vertical arrays, to represent actual containment con
ditions, with the lower most light being the first to be 
illuminated. The level indication positions are: 

Containment Sumt* Recirculation Sump** 
LI-940 LI-941 LI-938 LI-939 
151" 157" 155" 208" 
139" 145" 143" 196" 
91" 97" 78" 166" 
45" 51" 60" 148" 
1f 7' 50" 7 

* Top of sump at Elev. 46'-0". SuTp 93" deep.  

** Top of sump at Elev. 46'-0". Sump 144" deep.
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The containment sump indicators are grouped in pairs of two 
with a 6 inch increment within each pair (i.e. 1" and 7", 
45" and 51"....). The interval between each pair is approxi
mately 40 inches. By using this arrangement short term and 
long term leak rates as well as total water inventory can be 
determined.  

Power for the indication system is obtained from vital in
strument bus number 21. In addition, the plant Technical 
Specifications require that the systems be tested quring 
each refueling outage.  

As shown in the manufacturer's data (Attachment 8), the 
switches can function continuously in borated water at 298 F 
and 150 psi. Using static analysis, the maximum stress that 
will be developed during a DBE is 1,120 Psi which is well 
below the allowable bending stress of 18,750. The manufac
turer has informed us that any resonance developed during a 
DBE will not impede the function of the switches because of 
their very low mass. The same type of switch is presently 
used in their qualified level monitoring systems.  

Information supplied by E.I. duPont (Attachment 8) notes 
that "Radiation has little if any effect on dielectric 
.strength".: Also, as noted, the effects of radiation oh the 
mechanical properties are minimal, namely: 

o "Teflon TFE in air retains ultimate elongation of 
100% or more (adequate for flexible wire) for doses 
uc to 2-5 x 105 -ads.,! 

o leflon TFE in air retains 40% of initial tensile 
strength after a dose of 107 rads or more." 

The existing systems were installed as part of the original 
plant design and were not seismically or environmentally 
qualified. However, based on the above design considera
tiots, Con Edison believes that they meet the intent of the 
Commission's criteria for narrow range water level monitoring.
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Staff--Item - Installation of Remotely Operated High Point 
Vents in the Reactor Coolant System 

1. Design Bases 

In accordance with the commitment made in Con Edison's 
.letter dated October 17, 1979, we have designed a remote 
operated vent for the Reactor Coolant System. The design 
bases for the venting system are: 

O Design criteria and clarifications provided 
in the Commission's letters of September 13, 
1979 and October 30, 1979.  

o Design guidelines provided at the Commission's 
Topical Meeting of October 11, 1979.  

Based upon the requirements established by the above 
noted documients and meetinga- a reroe operated vent will 
be installed at the top of the reactor vessel head. The 
existing remote operated vent system will be utilized 
for removal of non-condensible gases from the pressurizer.  

2. Description of Reactor Vessel Vent System 

The Remote Reactor Head Vent (RRHV) System is shown 
schematically in Figure SI-I. The system will use two 
motor operated valves (in series).which will be operated 
from the control room. Most of the lines in the system 
will be 3/4 inch diameter with 0.095 inch thick walls.  
-Joints.,in the tubing run will be-madeup with compressior..  
fittings ("Swagelok" or equal) to permit removal of the 
vessel-head and provide flexibility for future modifica
tions such as th addition of a tap for a vessel level 
monitoring system. An acoustic flow detector, which has 
the capability of distinguishing between gaseous and 
liquid flow will be used :fo 3 positive valve position 
indication. The readout ior-the detector will be located
in the control room. (Figure SI-2).  

A permanent line will be attached to the reactor pool 
liner. The line will rise from the head vent elevation 
to a point above the pool water level where it will then 
pass through the floor, under the crane rail, to the 
steam generator shield wall. The line will continue up 
the shield wall, and then along the top where the remote 
valves and acoustic detector will be located. From this 
point, the system will vent into containment. A spool
piece will connect the permanent line to the existing 
reactor vessel head vent.
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The RRHV system has been designed to meet the following 

criteria: 

o Latest approved seismic and environmental 
standards.  

o Safety grade requirements as defined by the 
Commission for other short-term lessons 
learned items.  

o The power for the system will be obtained 
from an emergency bus.  

o The electrical system will be Class 1E, and 
will meet the fire protection guidelines of 
Branch Technical Position 9.5-1.  

o The size of the vent line is to be smaller .  

than the size corresponding to the definition 
of a LOCA.  

o The vent line is to have the capability of 
vCt In a I r, F-' j one half the reactor 
coolant system in one (i) hour.  

3. Analyses 

a) Hydrogen 

The hydrogen concentration in containment, as a .  
result of reactor vessel v enting, was determined. ,< 

in accordance-with the criteria established by 
lOCFR50.44, Regulatory Guide 1.7 (Part.1) and 
Section 6.2.5 of the Standard Review Plan.  

Based on this analysis, the hydrogen level i= 
not expected to reach 2% until 10 days 
an accident. The existing hydrogen recombiners 
are capable of maintaining the hydrogen concentra
tion at 2% by volume within the containment.  
Consequently, the hydrogen concentration in con-* 
tainment will be prevented from reaching the 
lower limit (4%) of hydrogen flammability.  

b) Inadvertent Opening 

A break or inadvertent opening of the vent system 
corresponds to a nominal 3/4 inch diameter line 
break and for this size break, independent of its 
location: 

o Operation of two (2) charging pumps will 
prevent core uncoveryr.
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) Inadvertent Opening (continued) 

o With minimum safeguards injection, the RCS 
pressure will stabilize at a point slightly 
above the steam generator safety valve 
setpoinIt and safety injection flow will 
prevent core uncovery.  

With no core uncovery, there will be no fuel clad 
transient and the acceptance criteria of 10CFR50.46 
will be met.  

4. Procedure Guidelines 

Procedural guidelines for the use of the RCS venting 
systems during accident conditions will be based on 
existing procedures which have been developed for 
recognizing inadequate core cooling. Specifically 
the operator will use: 

o Hot leg narrow range RTDs 
o Cold leg narrow range RTDs 
o Cold leg wide range RTDs 
o Core outlet-thermocouples 
o Pressurizer pressure and level
o Hot let pressure 
o RCP current meters 
o RCP vibration meters 
o Saturation meter 
o Additionl instrumentation and/or procedures 
:.developed in response to Position 2.1.3 b.  

The:first indication of loss of Reactor Coolant System (RCS) 
mass may be changes in pressurizer level (i.e., decreasing 
pressurizer level). Presence of saturation or the degree 
of subcooling can be rapidly determined from the saturation 
- eter as we as from primary system pressure and fluid 
temperature and steam table saturation information posted 
in the Control Room. In addition, saturation conditions 
or minimal subcooling may be indicated by Reactor Coolant 
Pump (RCP) current and vibration monitors. Degradation 
ofcore cooling would be indicated by core outlet thermo
couples and possibly hot leg Resistance Temperature 
Detectors (RTD) above system saturation temperature.  

Termination of the use of the venting systems during 
emergency conditions will be based upon system condi
tions determined from the above noted instrumentation 
and by evaluation of the acoustic monitor output to 
determine the vent flow characteristics (liquid or 
gaseous flow)
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Procedure Guidelines (continued) 

A second use for the RRHV will be to vent the reactor 
vessel during r eactor coolant system refilling operations 
subsequent to any removal of the vessel head. This usage 
duplicates the function of the existing manual vent 
system and existing procedures will be modified to reflect 
the remote operation of the vent system.  

In addition, administrative controls will be established 
to minimize the probability of an inadvertent actuation 
of the RRHV during plant operation.
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Position 2.2.1,a,: - Shift Supervisor Responsibilities 

1. Responsibilites 

A corporate policy has been instituted whereby the 
"Vice President'- Power Generation will issue an annual 
directive emphasizing the primary management responsibility 
of the shift supervisor for safe operation of the plant 
and that clearly establishes his command duties.  

2. Procedures 

Plant procedures have been modified to assure that the 
duties, responsibilities and authority of the shift 
supervisor and control room operators are properly 
defined to effect establishment of definite lines of 
command and command decision authority of the shift 
supervisor in the control room relative to other ... 1 - A 
management personnel.  

3. Training 

The training programs for shift supervisors have been 
formalized and will emphasize and reinforce the re
sponsibility for safe operation and the management 
function the shift supervisor is to provide for assur
ing safety.  

4. Administrative Duties 

A corpor-ate policy has been institued whereby the Vice 
President - -e Generation will review and annually 
rereview the adinistrative duties of the shift supervisor.  
Administrative functions that would prevent the shift 
supervisor from performing his management responsibility 
for assuring the safe operation of the plant will be 
delegated to other operations personnel not on duty in 
the control room.
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Position 2.2.1 b - Shift Technical Advisor 

Commencing January 1, 1980, Con Edison will have an on-shift 
technical advisor to the shift s-upervisor.. The individuals 
selected to fill this role all have bachelor's degrees in 
scientific or engineering disciplines. The individuals have 
received initial training in plant design and layout. Subjects 
covered ranged from systems descriptions and operation to the 
fluid mechanics and thermodynamics of the reactor coolant and 
secondary systems. Particular emphasis was placed on engineered.  
safeguard equipment and the requirements of the facility 
technical specifications. Also included in the training program 
were discussions relating to station administrative and procedural 
control, emergency planning, security and health physics.  

The duties of the shift technical advisor (STA), as defined in 
NUREG 0578, have been thoroughly discussed with each individual.  
During calendar year 1980, the STAs will undergo a comprehensive 
training program such that by January 1, 1981 they will have 
completed the training requirements necessary to fulfill the 
accident and operating experience functions described in the 
Comission's Octooer .30, 1979 letter discussino th ..  
learned short term requirements.~
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IPosition 2.2.1 c - Shift and Relief Turnover 
Procedures 

In accordance with the commitment made in Con Edison's letter 
of October 17, 1979, plant procedures have been instituted 
requiring: 

1. The use of checklists for oncoming and offgoing 
control room operators and the oncoming shift 
supervisor to complete and sign.  

2. The use of checklists or logs for shift 
supervisors to note any equipmnet under maint
enance or test that by themselves could degrade 
a system critical to the prevention and mitigation, 
as well as initiating, operational transients and 
accidents.  

3. Periodic independent verification of plant 
conditions for evaluating the effecLiveness 
of the shift and relief turnover procedures.
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Position 2.2.-2 a - Control Room Access

Plant procedures have been modified to provide the following: 

1. The establishment of the authority and re
sponsibility of the shift supervisor to 
limit control room access.  

2. Establishment of a clear line of authority 
and responsibility in the control room in the 
event of an accident.  

3. Defining the lines of communication and 
authority for plant management personnel 
not in direct command operations, 
including those who report to stations,, 
outside of the control room.
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Position 2.2.2 b -Onsite Technical Support Center 

1. Interim Center: 

An interim technical support center has been established 
in the Indian Point Unit No. 1 Administration Building.  
The location of the center and its relation to the control 
room and central document file are shown in Attachment 7.  

In accordance with the commitments made in Con Edison's 
letter of October 17, 1979, the center contains the following 
features: 

o Space to accomodate 25 people.  

o Dedicated telephone commuunications to the control 
room, Con Edison's Emergency Operations Center.  

o Data transmission capability from the control 
room using closed circuit television and a telephone 
talker using a communications circuit 4,e n.  

of the above noted dedicated telephones.  

o Ready access to as built plant design documents 
(located in the Central Files Office).  

o Direct and airborne radiation monitors consisting of: 

(1) Eberline Model RAS-I Particulate and Iodine 
sampler, with 

(1) Eberline Model SAM-2 Assay meter with an RD-22 
scintillation detector and holder assem"bly, and 

(1) Nuclear Measurements Corp. Model GA-2A Gam 
Alarm.  

2. Permanent Center: 

The. Westinghouse Owners' Group, of which Con Edison is.a 
e.ber, ha s c ed :--- s 4. to determine the plant status 

functional requirements for the Tecinical Suppout Center 
(TSC). The results of this study indicate that approximately 
300 plant parameters and 100 annunciator or alarmas should be 
available in the TSC. To provide this quantity of data 
transmission and accommodate future growth, we have deter
mined that a new plant process corouter should be installed 
and -urches s-Doecifications are beig pre-ared. ToV er, 
it is anticipated that this new computer system will not be
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12. Permanent Center (Cont'd) 

functional before the last quarter of 1982.  

Various designs and locations for the permanent TSC 
have been evaluated, but the final design cannot be com
pleted until the physical requirements of the new 
computer system have been determined. The preliminary 
design concept isishown in.Attachment 7. The permanent 
TSC will be completed and functioning, with the exception 
of the new computer system, by January 1, 1981. It is 
anticipated that the location and design of the TSC 
will be determined by mid January, 1980. This infyr
mation, along with data transmission and display modes, 
will be supplied to the Commission as soon as it is 
available.  

The physical structure of the TSC will meet the 
Commission's requirements for: 

o Location 
o Size 
o Emergency power supply 
o Structural Integrity 
o Habitability 

The location of the TSC, as shown in Attachment 7, is 
-.... j.." i .area-adjacent.tothe control room. It provides 

ready access to plant design documents which are located 
in the Central Files Office (on Turbine Floor at Elevation 
53'). Until the new computer is installed, data transmission 
will be provided.through the. use of closed circuit T.V.  
and a telephone talker. In addition, we are investigating 
the possibility of providing real time data from th 
existing plant process compThe using the Babcock & 
Wilcox "Real Event Acquisition Lister and Logger 
(RECALL)" or other similar types of multiplexing/trans
mission/display systems.
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Position 2.2.2 c - Onsite Operational Support Center 

The Onsite Operational Support Center (OOSC) has been established 
and consists of the individual subsection office spaces in the 
Unit No. 1 Service Building. The OOSC will house all Operations, 
Instrument and Control, Test, Maintenance and Health Physics 
personnel awaiting assignment by the shift supervisor. Alerting 
of emergency personnel to man the OOSC will be accomplished by 
the control room operator or other available individuals under 
the direction of the shift supervisor.
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* A }ITTACHMENT 1 

PRESSURIZER RELIEF VALVES POSITIVE

Con Edison 
Rev. 0 

Con Edison 
Rev. 0 

Con Edison 
Rev. 30 

Con Edison 
Rev. 12

POSITION INDICATION 

Sketch GIl-1265 "Indian Point #2-Safety Valve 
Position Indication System."

Dwg. A208374 

Dwg. 9321-F-27381 

Dwg. 9321-F-2545

"Indian Point #2-Diag. of 
Conns. of Code Safety Valves 
Position Indic.-Valves 464, 
466 & 468." 

"Flow Diagram-Reactor Coolant 
System." 

"Containment Bldg. Primary 
Coolant Pressurizer Safety 
Relief Piping-Sheet Iso. 1."



ATTACHMENT 2 

SATURATION METER

Con Edison Dwg. A206635 
Rev. 1

"Indian Point #2-Analog 
Logic Diag. For RCS Over
pressurization Protection 
System."



0

CONTAINMENT ISOLATION SYSTEMS

Con Edison Figures 5.2-1 
Thru 5.2-28 
Revised 12/79

"Line Schematics of Con
tainment Isolation 
Systems."

*1 
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ATTACHMENT 4 

MODIFICATION OF CONTAINMENT ISOLATION

ELECTRICAL CIRCUITS

Con Edison Dwg. B208412 
Rev. 0 

Con Edison Dwg. C208414 
Rev. 0 

Con Edison Dwg. A208419 
Rev. 0

"Indian Point 2"Diagrams of 
Connections of Circuit Changes 
For Containment Isolation 
Reset." 

"Indian Point 2-Diagrams of 
Connections of Circuit 
Changes For Instrument Air 
Isolation Valve PCV 1228 
(SOV 1428)." 

"Indian Point 2-Diagrams 
of Connections of Circuit 
Changes For PRT Gas Analyzer 
Valve 548."
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ATTACHMENT 5 

POTENTIAL HIGH RADIATION AREAS

AND VITAL EQUIPMENT

EDS Nuclear Fig. 6 
Rev. 0 

EDS Nuclear Fig. 7 
Rev. 0 

EDS Nuclear Fig. 8 
Rev. 0 

EDS Nuclear Fig. 9 
Rev. 0 

EDS Nuclear Fig. 10 
Rev. 0 

EDS Nuclear Fig. 11 
Rev. 0 

EDS Nuclear Fig. 12 

Rev. 0 

EDS Nuclear Fig. 13

"Indian Point No. 2-Personnel 
Targets in Primary Aux. Bldg." 

"Indian Point No. 2-Personnel 
Targets in Penetration Area." 

"Indian Point No. 2-Personnel 
Targets in Fan House & Mezz.  
Area."

"Indian Point No.  
Target in Diesel 
Building."

2-Personnel 
Generator

"Indian Point No. 2-Personnel 
Target in Control Room." 

"Indian Point o. 2-Equipment 
Targets in Primary Aux. Blda." 

"Indian Point No. 2-Fquipment 
Targets in Penetration Area." 

"Indian Point No. 2-Equipment 
Targets in Holdup Tank Area."
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SYSTEM (SAFETY GRADE)

Con Edison 
Rev. 24 

Con Edison 
Rev. 15 

on Edison 
Rev. 1

Con Edison 
Rev. 1 

A Edison 
Rev. 1 

Con Edison 
Rev. 1

I 
Dwg. 9321-F-2019 

Dwg. 9321-F-7012 

Dwg. A208305

Dwg. A208311

Dwg A208313

Dwg A208318

"Flow Diagram-Boiler 
Feedwater." 

"Instrument Piping 
Schematics-Sheet No. 3
Instrumentation." 

"Indian Point #2
Interconn. Wiring 
Diagram-Rack No. "Al"
Reactor Protection Syst." 

"Indian Point #2
Interconn. Wiring 
Diagram Rack No. "A9"
Reactor Protection Syst." 

"Indian Point #2
Interconn. Wiring 
Diagram-Rack No. "B2" 
(Top) -Reactor Protection 
Syst." 

"Indian Point #2
Interconn. Wiring 
Diagram-Rack No. "B9"
Reactor Protection 
Syst."

*A=AG= 60 

AUXILIARY F EDWATER FLOW INDICATION



( ~ .

ATTACHMENT 7

TECHNICAL SUPPORT CENTER

Con Edison 
Rev. 0 

Con Edison 
Rev. 0 

Con Edison 
Rev. 0

Fig. 2.2.2b-1 

Fig. 2.2.2b-2 

Fig. 2.2.2b-3

Con Edison Fig. 2.2.2b-4 

Con Edison Fig. 2.2.2b-5

"Location of Interim 
Technical Support Center
Elev. 40'." 

"Relation of Interim 
Technical Support 
Center to Control Room 
(Elev. 53') and Central 
Files (Elev. 53')." 

"Conceptual Location 
of Permanent Technical 
Support Center." 

"Conceptual Location of 
New Computer Room." 

"Conceptuai Location of 
Uninterruptable Power 
Supply System."
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EXISTING SUMP LEVEL INDICATION SYSTEM

Gems Co. Dwg. LS25893 
Rev. C

Gem Co. Dwg.  
Rev. C

LS25894

R.I. dupont deNemours & Co.  
Reprint

"Level Switch (LS-800 
Type).- Instruments 
LI-938 & LI-939." 

"Level Switch (LS-800 
Type) - Instruments 

LI-940 & LI-941." 

"Radiation Tolerance 
of 'Teflon' Resins."
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