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Consolidated Edison Company of New York, Inc.  
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Docket No. 50-247 

Mr. Harold R. Denton, Director 
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Washington, D. C. 20555 

Dear Mr. Denton: 

Attachment A sumnarizes the actions taken in order to comply with the 90-day 
requirement in the NPC Confirmatory Order of February 11, 1980.  

Attachment B is a revised answer to previously submitted 60-day item C.l 
dealing with steam generator operating level. Dryout time increase is 3.0 
minutes rather than the 1.34 minutes previously submitted.  

Very truly yours, 

// (( " ' // " 

William J. Cahill, Jr.  
Vice President 

Attach.



ATACHMENT A 

D. The following measures shall be implemented within 90 days of the date 
of the order: 

la. The licensee shall establish the on-site emergency pzeparedness manning levels on each shift as contained in Table 1 attached to this Appendix.

Response: Consolidated Edison w-ill provide the required on-shift manning levels 
by May 11, 1980.

lb. Power Authority and Consolidated Edison shall jointly arrange to provide additional personnel as contained in Table 1 available to the 
plant on call within 60 minutes.

Response: Consolidated Edison and the Power Authority will jointly provide the required additional on-call personnel by May 11, 1980.

2. The Power Authority and Consolidated Edison shall jointly review and identify the significant differences between Indian Point Unit 2 and Unit 3 and shall evaluate these differences in l ight of present 
regulatory standards and requirements. Consolidated Edison shall 
provide a justification for the design differences or shall recommend 
design changes.

In order to identify significant design differences between Unit 2 and Unit 3, Consolidated Edison and the Power Authority performed 
a functional review of existing plant structures and systems required for reactor protection or engineered safeguards or whose failure would result in Part 100 type events. The results of this 
review are presented in Appendix 1 of this Attachment.

Subjects of recent NRC generic review programs such as Emergency Planning, Security and Fire Protection were not considered in this review. Both Units have prcgrams for these areas which have recently 
been reviewed and approved by the NRC as satisfying current re
quirements.  

3. The licensee shall establish a temporary on-site inter-disciplinary 
review group consisting of, as a minimum, representatives from the NSSS vendor, the architect-engineer and the plant maintenance and operations staffs. This group shall review and concur in all existing plant emergency procedures. This group shall also review and 
concur in changes to emergency procedures. . Emergency changes may be approved in accordance with current licensee requirements, but shall be subsequently submitted for approval by the review group.

Consolidated Edison and The Authority will jointly establish a temporary inter-disciplinary review group for both Indian Point Unit 2 
and Unit 3 by May 11, 1980.

Response:

Response:



Attachment A

APPENDIX 1 

INDIAN POINT UNITS NO. 2 & 3 

COMPARISON OF SIGNIFICANT DIFFERENCES
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Chemical and Volume Control

i D IAJ POINT 3

ry:

INDIAN P'OINT 2 

) One check valve 
upstream and one check 
valve downstream of the 
regenerative heat exchange 
(tube side);

1. CVCS/RCS pressure bound

a) Two series check 
valves in each of the 
two charging lines 
downstream of the 
regenerative heat ex
changer (tube side); 

b) Two series fail closed 
valves on the letdown 
line upstream of the 
regenerative heat ex

changer (shell side); 

c) Two series fail closed 
valves on the excess 
letdown line upstream ot 

the excess letdown 1heat 
heat exchanger (tube 
side).  

2) Recirculation system for 
4oron Injection Tank.

REMARKS

I. For each case, the difference in valve 
arrangement results in a differently 
defined primary system pressure boundary 

(i.e., the boundary between class I and 

class 2 systems). Basically for Unit 2, 

the referenced heat exchangers are in
cluded in the defined primary system 

pressure boundary, whereas, for Unit 3, 
they are outside the defined pressure 
boundary. The heat exchangers for both 
units are identical and designed to 

primary system design requirements. In 

addition, the actual piping boundary 
where the piping desien pressure changes 

from 2500 psig to 600 psig is the same 
for both units.  

The defined pressure boundaries discussed 

above for both units, each satisfy re
gulatory requirements. Also both units 

have Quality Assurance and Inservice .  
Inspection Programs appropriate for their 
respective arrangements.  

2. This system was required only on Unit 3 
because its Boron Injection Tank is an 
in-line tank with no level indication 

located downstream of the safety injection 
pumps. Its contents are required to be 

continuously recirculated with the Boric 
Acid Storage Tank to assure operability.  

The Indian Point 2 Boron Injection Tank 

is a suction tank with level indication 
located upstream of the safety injection 

pumps. No recirculation system similar 
to Unit 3 is required to assure operability

System:

?,: 
qi

b) One fail closed valve up
stream and three parallel 
fail closed valves down
stream of the regenerative 
heat exchanger (shell 
side) ; 

c) One fail closed valve up
stream and one fail closed 

valve downstream of the 
of the excess letdown heat 
exchanger (tube side).  

2) None.
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Service Water

I 1DIAd POINT 3

1, Six Service Water Pumps 
at intake structure and 
three backup Service 
Water Pumps in the dis
charge canal.

INDIAN P'OINT 2

I. Six pumps at the Intake 
structure.

REMARKS

1. In the early 70's, there was a reserve 

fleet of ships moored Nortii and South of 
tue plant in the Hudson River. The 
three service water pumps in tie dis
charge canal were added during the lice
ing review on Unit 3 to provide additional 
protection in tite unliKely event that 

one of those ships broke loose and crashe( 
into the intake structure.  

These ships have long since been removed 

from the area. The probability of a 

ship crashing into the Unit 2 Intake 
structure is very small. Additionally, 
there are hose connections on the service 

water systems of Units 1, 2 and 3, which 

would allow Unit 2 to tap into either 
Unit 1 or 3 service water systems, if 
necessary.

Sys te III:

.7...... -- .... -- _ . _
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Auxiliary Feedwater

iNDIAN PINT 3

I. AFWS Design 

a) Auxiliary Feedwater pump 

actuation logic and flow 

indication meets safety 

grade, requirements...  

b) Regulator valves are on 

Class 1 Buses.  

2 1 City water system valves 

on suctiovi to the aux

iliary- feedwater pumps 

are powered from Class 1E 

Buses.

INDIAN POINT 2 

AFWS Design ii.  

Auxiliary Feedwater Pump 
actuation logic and flow 
indication meets control 
grade requirements.  

Regulator valves not 
powered from Class IE Buses.  

City water system valves 2.  
on suction to the auxiliary 
feedwater pumps are not 
powered from Class 1L Buses.i

REMARKS

In response to the recommendations of the 
NRC's Bulletins and Orders Task Force, 

Con Edison will by 8/11/80 a) upgrade 
the auxiliary feedwater pump actuation 
logic and flow indication to meet safety 
grade requirements, and b) power the 

regulator valves from Class IE Buses, 

A Class IE power supply is not required for 
these valves since the city water system 
is a backup system (to the condensate 
storage tank). If for some reason the 
condensate storage tank is not available 
and the normal power supply to these valves 
is lost, there is sufficient inventory in 

the steam generators (approximately thirty 
minutes) to allow for reconnection of the 
buses to a Class lE source or for manual 
operation of the valves.

System:

I
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Component Cooling Water

I..iD IAJ PUI N T 3

1. Split header design with 
3 wain component cooling 
water pumps, 4 auxiliary 
compopent cooling pumps, 
and 2 component cooling 
heat exchangers-because 
of the split header 
arrangement additional 
equipment is also pro
vided (double the Unit 2 
amount).

INDIAN POINT 2 

1. Single header with 3 main 
component cooling water 
pumps, 2 auxiliary com
ponent cooling pumps, and 
2 component cooling heat 
exchangers.

REMARKS

1. Both the Unit 2 and Unit 3 designs can 
accomodate either a single active or a 
single passive failure. In each case 
the system is a closed system, seismic 
class 1, missile protected inside con
tainment and a low energy sytQri (oper 
ates at 70-100°F and designed for 
150 psig).  

Loss of component cooling has been anal
yzed in the FSAR. (page 14.3.4-23 for 
Unit 2 and' page 14.3.4-25 for Unit 3).  
The analysis shows that an alternate 
heat removal path (containment fan coolers) 
exists, The system is also not required 
during the injection phase of a LOCA.  

There are also permanent connections 
available to provide city water for 
cooling the RIIR pumps, the SI pumps 
and the charging pumps. There are 
also flanged connections from the 
service water and/or fire protection 
system for cooling these pumps.

S y s t :
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Residual Heat Removal

IiDIAA POINT 3

I. Separate discharge line 
from each RHR heat ex
changer to low head in
jection lines.  

2. Separate outlet from 
each RHR heat exchanger 
to tte high head injec
tion system.

1.

INDIAN POINT 2

Common discharge line from 
RUiR heat exchangers to low 
head injection lines.  

Common outlet from RHR heat

exchanger discharge to the 

high head injection system.1

REMARKS

Sys tew :

1. Both the Unit 2 & Unit 3 systems can 
accommodate either a single active or 

a single passive failure. There is 
sufficient flow through alternate flow 
paths to satisfy core cooling require

ments (Ref: Unit 2 & Unit 3 FSAR Table* 
6.2-7b).  

2. Both the Unit 2 & Unit 3 systems can accoa 
modate either a single active or a single 
passive failure. There is an alternate 

flow path to the safety injection pumps 
(by-passing the RHR heat exchangers).  

Heat is removed from the core by boil
off of water to the containment. There 

is sufficient heat removal capacity via 

the containment fan cooler units to 

compensate for the loss of the heat 
removal capability of the RHR heat 

exchangers. (Ref: Unit 2 and Unit 3 

FSARs-Table 6.2-7b and Section 14.3.4)-
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Residual Heat Removal

I LijIA,4 POJINT 3

. Pressure interlock to po4 
vide automatic closure of 0 

RIIR Suction Valves MOlV's
730 & 731 whenever RCS 
pressure increases above 
RIIR design pressure and a 
pressure interlock to pre-i 
vent opening of 730 & 731'I 
until the RCS pressure has! 
decreased to below 450 
psig.  

1 

4. Containment. sump 
isolation is ac
complished via the 
first containment iso
lation valve (885A) 
located outside con
tainment at the con
tainment wall within 
a container which is 
an extension of the 
containment boundary. i

IiU!AN P'IT 2

3. Pressure interlock to pre
vent opening of 730 & 731 
whenever the RCS pressure 
is greater than 450 psig.

4. Unit 2 has a separate 18" 
motor operated butterfly 
valve (1805) located in 
the containment sump for 
isolation. Two contain
ment isolation valves 
(885A&B) are located out
side containment similar 
to Unit 3 except that 885A 
is not required to be 
located within a container 
because of the existence 
of valve 1805.

REM lARKS

Both Unit 2 and Unit 3 designs incorporate 
a pressure interlock to preclude opening 
these valves while the RCS pressure is 
greater than the RIIR design pressure to 
avoid overpressurizing t:he RR System.  
The Unit 3 design also has an automati* 
closure feature for 730 & 731 upon in-W 
creasing RCS pressure. The auto-close 
feature is not required for Unit 2 since: 
(1) during plant startup existing pro
cedures require closing and deenargizing 
valves 730 & 731 prior to increasing RCS 
pressure above RIIR system design pressure, 
and (2) the existing RCS overpressure 
protection system (OPS) and the existing 
RHR relief valve capacity are adequate 
to preclude RHR system overpressurization 
should the RIiR system be in communication 
with the RCS during a design basis over
pressurization transient.  

Both designs are acceptable. Each 
arrangement has two series containmente 
isolation valves located outside con

tainment for the sump discharge line.  
Unit 2 has a third valve in series 
located inside containment.  

For either unit, should any one of these 
valves be found failed closed, the 
alternate (and perferred) recirculation 
path (using the independent internal 
recirculation pumps and the recirculation 
sump) exists.

S Y s, c i:
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Systemr: Safety Injection

page lof 2

Ii;DIA. POINT 3

1. Eight Hi Head cold leg 
injection lines.  

2. Boron injection tank 
situated on discharge 
of safety injection 
pumps - special orfice 
in discharge line for 
flow balance.  

3. No automatic control of 
crossover valves 851A 
& B on discharge or SI 
pumps.

INDIAN" POIMT 2

1. Four Hi Head cold leg injection lines.  

2. Boron injection tank 
(BIT) located on suctio, 
side of safety injec
tion pumps.  

3. Automatic control of 
crossover valves 851A 
& B on discharge of SI 
pumps.

REMARKS

1. Both deigns meet the 10CFR50 Appendix K 
criteria for overqency core cooling 
systems.  

2. Unit 3 BIT was relocated to discharge 
side of safety injection pumps to 
improve the time it takes borated 
water to get into the reactor coolant 
system following a steamline break.  
Although borated water will reach the 
RCS sooner with the Unit 3 design, both 
arrangements satisfy the design criteria 
for borating RCS following a steamline 
break (that is, DNB limits are met, 
radiation releases are within the 
requirements of 1OCFRI00, and there is 
no return to criticality for the 
"credible steam break").  

3. The Unit 3 design utilizes safety in-* 
jection system flow orilices to balance 
flow through the safety injection dis
charge headers for any combination of 
operating safety injection pumps. The 
Unit 2 design is such that upon failure 
of safety injection pump 21 or 23, the 
appropriate crossover valve will auto
matically close to permit the "middle" 
safety injection pump 22 to feed the
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Safety Injection

I&iDIA4 POINT 3 1 NDIAN PIUT 2

Sys : c ia:

~REIh\RKS 

main discharge header of the failed 
pump. The time delay circuits for the 
auto-close feature are set sufficiently 
high to permit loading of safety ino 
jection pumps on the diesel generat s 
for the loss of offsite power case.  

Both of the designs are acceptable 
and are capable of withstanding a singl( 
failure in the safety injection pump/ 
crossover header valving arrangement.
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Diesel Fuel Oil Transfer

INiDIAA POINT 3

1. All three diesel genera

tor fuel oil transfer 
pumps are automatically.  

connected to IE power 

supplies.  

2.. Each of the 3 fuel oil 
transfer pumps is 
"unitized" to its own 

day tank and diesel 
generator.

INDIAN POINT 2

1. All three diesel generator 
fuel oil transfer pumps 
are stripped on loss of 
offsite power or SI, but 
can be reconnected to 1E 
power supplies.  

2. Any fuel oil transfer pump 
can supply any day tank 
for any diesel generator.  
Operation of the 3 trans
fer pumps is controlled 
by a common selector 
switch.

RENARKS

!7 -

Sys tein:

1. Each diesel generator has a fuel oil 
storage day tank which when filled 
to capacity has about a 2 two hour 

supply of fael oil. There is a low 
level alarm which alerts the operator 
in the control room when the tank is 
50% full-(l hour supply of fuel oil).  
The fuel oil flows from the day tanks 
to the diesel generators by gravity feed.  
Since ,after receipt of the low level 
alarm ,there is approximately 1 hour to 
reconnect the fuel oil transfer pumps 
to a IE power supply, automatic connection 
is not required.  

2. As discussed previously, there is at least 
a one hour supply of fuel oil in each 
diesel generator day tank. Even if the 
selector switch were to fail, there is 
sufficient time to bypass the failed 
switch contacts.  

Nevertheless, to improvc reliability, it 
is planned to accomplish modifications 
at next Unit 2 refueling outage to dis
connect the existing common selector 
switch and provide individual selector 
switches for each of the three fuel trans
fer pumps. The additional flexibility 
of being able to supply any diesel gener
ator's day tank from any fuel transfer 
pump will be maintained.
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Tornado Protection

INDUIA, POIN'T 3 I INDIAN P'OINT 2

I..- Effects of tornado loads 
in the design of category 

I structures was a 

licensing.requirement.

1. Such loads were not a 

licensing requirement for 
Unit 2.

REMARKS 

l.Although there was no licensing requirement, 

tornado protection is provided for Indian 
Point 2 in the following ways: 

a) The containment building is inherent 0 

capable of meeting the tornado protection 
criteria.  

b) Natural protection from high winds 
is afforded the control building, the 
primary auxiliary building and the 

Diesel Generator Building since they 
are protected by the turbine building 
to the west, the Indian Point 1 and the 
Indian Point 3 buildings to the South, 
the rising hillside to the East, and the 
Unit 2 containment building and rising 
hillside to the North.

Sy st e xi:
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Sys tem:

page 1 of 1

Seismic Instrumentation

INDIAJ POINT 3 INDIAN P'OINT 2 REMARKS

I. Seismic Instrumentation 
was installed in the 
containment building 
per the requirements 
of Regulatory Guide 1.1 
(April 1974).

i. None 1. Both units are located at the same site.  
There is no need to have a set of 
instrumentation in each plant because 
information recorded at Unit 3 is ap
plicable to both plants. There is a 
Unit 3 procedure (PEP-S-i) which requ{ s 
notification of the Unit 2 control room 
operator if a seismic event has been 

recorded.  

This philosophy is consistent with the 
requirements of Regulatory Guide 1.12 

and ANSI Standard N18.5.
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Radiation Monitoring

Ii DIAJ PUINT 3

I. Gas and particulate rad
iation monitoring system 
in control room.

INDIAN POINT 2

I. None.

RE11ARKS

1. Con Edison is planning to provide a gas 

and particulate radiation monitoring 
system in the control room at the next 
refueling outage.

System:
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Ventilation

lIDIAJ POINT 3

I. Two 60% capacity IRVAC 
units for the Unit 3 
control room.

INDIAN POINT 2

1. Two 50% capacity HVAC 
unit for the combined 
Unit 1-2 control room.

RE 4 A RK S

1.  

I 

p 

I 

K 

I 
i

SySLem:

The Unit 2 Control Room shares a common 

enclosure with the Unit 1 Control Room.  
As described in the response to Question 

7.19 in the Unit 2 FSAR, either the Unit 

1 or the Unit 2 air conditioning unit 
is capable of maintaining the functionaW 
capacity of the Control Room (ie.temper

ature less than 120 F).  

The Unit 3 Control Room air conditioning 
system is also designed to maintain the 

functional capacity of the Control Room 

under all conditions (see Unit 3 FSAR 
Section 9.9).
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Comparison of Significant Differences 

System: Piping Design Criteria

INDIAN POINT 3 INDIAN POINT 2 

-. U

.v1. Dynamic analysis 
of Reactor Coolant 
Loop 

2. Dynamic analysis 
of 2" high head 
safety injection and 
6" or larger Class 1 
lines. Static analy
sis of all other 
piping systems.

Dynamic analysis of 

Reactor Coolant Loop

2. Static design 
of all piping systems.  
Verification of static 
design by dynamic analysl 
for selected worst case 
systems. Portions of the 
following systems were 

dynamically analyzed: 

a) Safety injection, 
b) Residual heat removal 
c) Service water 
d) Accumulator discharge 
e) Containment Spray 
f) Containment Cooling 

(See Unit 2 FSAR Question 
1.9)

page 1 of2

REMARKS

1. Reactor coolant loops of Units 2 and 3 

are structurally indistinguishable.  

Unit 2 design was validated by Unit 3 
dynamic analysis. (see Unit 2 FSAR 
Question 1.9).  

2. Unit 2 static design is based on span 
charts limiting seismic stress to 
3000 psi. Also, frequency criteria 
used to keep piping fundamental freq
uency outside of structure frequency.  

The conservative Unit 2 design criteria 
resulted in a large number of seismic 
restraints (550 as compared to 150 
on Unit 3). Many of these snubbers are 
being removed currently by reanalysis 
and comparison with Unit 3.
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Piping Design Criteria

laDli-N POINT 3 111DIAN POINT 2

3. Load Combinations

a) &4ormal: Dead 

Weight, Therma 
Pressure 

b) Upset: 
Normal + OBE 

c) Faulted: 
Normal + SSE 

d) Faulted: 
Normal + Pipe 
Rupture 

e) Faulted: 
Normal + Pipe 
Rupture + SSE

1, 
II

3. Load Combinations 

a) Normal: 
Dead Weight, Thermal, 

Pressure 

b) Normal + OBE 

c) Normal + SSE 

d) Normal + Pipe 
Rupture

I 
'I 

R 

'1 

p 

I 
A 

ii 

ft

S y!;cea

RE .IARKS

IP2 FSAR criteria did not require com
bination of SSE & pipe rupture loads.  
However, it can be shown by comparison to 

Unit 3 that the Unit 2 design is adequate 
for such a combination. (Unit 2 FSAR 
Question 1.9). The Reactor Coolant Pip 
Layout for Unit 2 and Unit 3 are struc

turally indistinguisnable.  

Some modifications have been made to the 
Unit 3 S.G. & RCP supports in one loop 
based on a dynamic analysis for combined 
blowdown & SSE case. The effect of these 

modifications is strengthening of certain 
local areas in RCS & SG support system to 
gain additional margin for combined SSE 
& pipe rupture load. Since the Unit 3 
analysis, however, was overly conservative 
in that the absolute summation of intra

model responses was used, we are re
viewing whether similar modifications 
would significantly improve the capabity 
of the:support systems.on Unit 2. W
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Electrical Separation

INDIANi POINT 3

I. Electrical 
a) Each Diesel Gener

ator is located in 
its own compartment.  

b) Flight and super
visory panels up
graded to IEEE-420.  

a Cable raceways have 
unitized routing througi 
Out -separate channels 
for each train. Mini
mum separation distance 
of one foot. There are 
two electrical tunnels.

INDIAN POINT 2 

r 

a) Diesel Generators are 
not compartmentalized.  
However, oil splash 
shields have been erectedi 
between the diesel gener-I 
ator units. The diesel 
generator building has 
also been fire-proofed.  
Back flow prevention 

check valves are being 
installed on drain lines.  

b) During licensing review, 

a mechanistic failure 
analysis was performed 
on the flight and super
visory panels. Specific 
protective features (e.g.  
physical barriers) were 
incorporated into the 
final plant design.  

Various administrative 
controls and technical 
specifications were also 
adopted.  

c) Separation is provided 
on a function by functioni 
basis. There is a mini
nium two channel raceway 
throughout with a third 
or fourth raceway provide 
at points where required.r 
Minimum separation dis
tance of one foot or metal 
barrier. There is one 
electrical tunnel.

REMARKS

1. Con Edison is installing for Unit 2 an 
alternate shutdown system which, when 
combined with any of three available 
gas turbines, will provide the capabily 
to attain and maintain a safe shutdown W 

condition independent of all *offsite 
power and onsite emergency diesel gener
ators 

The system will also be electrically 
independent of and physically separate 
from the control room, the cable spreading 
room, the switchgear room, the electrical 
tunnel, the electrical penetration area, 
and the Diesel Generator Building.  

The gas turbines can also be used to power 
Unit 3 equipment.

Systemi:
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480 Volt A.C. Distribution

INDIANI FLINT 3

1. Diesel connects to 480 
volt safeguards Bus 3A vi 
Bus 2A and bus tie 2AT3A; 
Each safeguard pump is 
supplied via a single cir.  
cuit breaker.

INDIAN POINT 2

1. Diesel connects to 480 
Bus 2A and 3A via two 
separate diesel output 
breakers;

Service water pumps 22 and 
25 and SI pump 22 can be 
powered directly from Bus 
2A or 3A via separate cir

cuit breakers.

I.

REMARKS

Both designs meet present criteria.

Sys tern:

S

paIge. of I
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System: 125 Volt D.C.

page I of 1

INDIAA POINT 3 INDIAN P'OINT 2 REMARKS

1. 3 batteries 

2. Unitized design with no 

automatic transfers 
(each battery provides 
control power to only 
one Diesel Generator 
and its associated 480v 
switchgear).

1. 4 batteries 

2. Automatic D.C. transfers 
between redundant batteries 
21 and 22. (Would main
tain all safeguards loads 
on loss of a D.C. feed).

1. The Power Authority is planning to install 
a fourth battery during the next Unit 3 

Refueling/Maintenance outage.  

2. Con Edison, per letter dated April 230 

1980, will modify the Unit 2 design tW 

eliminate automatic transfer of loads 

between batteries 21 and 22. Under the 

proposed system, which will utilize 

existing batteries 23 & 24, at least 

two of the four batteries would have 

to fail before a single Unit 2 diesel 

generator or 480v switchgear would be 

lost.  

The existing Unit 3 and the proposed 

Unit 2 designs both satisfy the re

quirements of Regulatory Guide 1.6.
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System: 120 Volt A.C.

IefDIA POlNT 3 INDIAN P'OINT 2

1. 3 Independent inverters 
with a fourth instru
ment bus supplied from 
a safeguard MCC via a 

constant voltage trans
forine r.  

A single alternate power 
source from the AC 
lighting distribution 
system is available to 
provide backup AC power 
to the instrument buses 
one bus at a time.

I. 4 Independent static in

verters each backed by an 
independent battery.  

Each inverter contains a 
static transfer switch 
which allows the 120 VAC 
bus to be fed directly 
from 1 of 4 independent 
alternate AC power sources.; 

There is a bypass switch 
at each inverter which 
allows manual transfer 
to the alternate AC power 
source independent of the 
static transfer switch.

REMARKS 

1. The Unit 3 design is being upgraded to 
power all four instrument busses from 

separate battery banks thus increasing 
the reliability of the vital instrument 
bus power source..  

Both the present Unit 2 design and the 

proposed Unit 3 designs meet present 

criteria.
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Conparison of Significant Differences page 1 of 1

Protection Logic

A

INiDIAJ POINT 3

i" Diesel Generators con
nect onto 480 volt buses 
on undervoltage.  

2. Diesel sequencing logic 
is unitized and located 
at switchgear (three 
separate logic trains).

INDIAN POINT 2

1 I. Diesel Generators start 

and idle on undervoltage 
but connect onto Buses 

only on undervoltage with 
"SI" or "UNIT TRIP".  

2. Two separate diesel 
sequencing logics located 
in control room; signals 

from either actuate all 
safeguards bus loads.  

II

REMARKS

I. Both designs meet presentcritcria.

2. Both designs meet presentcriteria.

0

System:



C. within Go days of the date of te O.Ldr, tie licensee shall: 

1. Rview the steady state steep,, generator opcratinq level to determJr.e 
the optkcIfn steady state lcvel for the purpose of nmaimizLng drvout 
tjr.i with due consideration for overfilling. The results of this 
study shall Le provided to th2 NRC.  

p5sx nse: T1.e stcady state stecam generator opcratinq level was chosen based 
on arnalyses a~d set..it-tpe s i zlieel w.s cpt--ir i ... with 

respect to Class 1 .rL-.sients, such as lea swincos and load rejec
tions, and ...... ' . - satetv Ya;iv-_. Mj.v crr factors entered 

e z 1-., lF-. .- sichaS ssail 
into the sele- ti c)f !i" . s normal o,:rt :in. le:el r-c as av 
able for dosce folc.ina a sc.oncLm: , rpture, roisture carry
over . Diisiderati;ns, '!stam cereratcr cerfillin.. Since all of 

a"bo[s ve "; ]' m.ere %..-. in1C :,: C;.i'.tLnZ c wcO Su:' n c:cO~iL, 

:io.1OiFL- water level, ary chnIne (ince6e) in -c,- norim1 .iater lewel 
will, of cour-se, cause a deozartur frm t 

More dtail o._t reiorwt to the effect of a chan c .  
steam generator level on sze-rn genocrator dc;-out troe, core uncove_--ig 
time and isoistie carryover is zoviU~d below.  

STEAIM G='"J10 Dr__TTJ,r~l 

It shouli be noted that an ircrease in n a! sterm aener-ter level 
(i.e., mass) is not the primLa consicd.-r:tion in caiculaticn of sterna 
generator dyout time. A ncre Lamortant consideration is post-trip 
mass at the low level setroint, which is the steam aenerator rr'ss 
that is used in drjout calculaticns. A steam generator di-vout calcu
lation co ,utss the trr; t -. t- is re:,cruired to dissipate the licuicd 
inventory in the steam generato- below the low level set!-int due 
to decay heat cnerated in the core. '}'e..oe, raising t.e low 
level setcoint will increase the post-trip mass and increase the 
steam generator dryout tLt2.  

The current Indian Point Unit. 2 !ow level setpoint results in a steam 
generator dnrout time of 40 minutes. 1:n increase in the low level 
setcoint of 5% of tie narrow range s-an increases t'e liquid r='.s by 
29001b, a.nd the dryout tix-e by about ,e Tjxnutes (z )..  

Table 1 provides the detailed calculational results, .hich are based 
on best est.mLate decay heat. In a"_liticn, i: reactor tri_ is assu-.ed to 
occur at the norma! o-eratinc level, an increase in th normal c-erating 
level v.r)uld result in a co.mrnsurate increase in the dclrout time.  

The IP2 steam getnerator dryout time of 40 minutes ccmared to about 3 
minutes for U", allows ccnsiciera1].e tim-e for P2 ororator action, in 
the event it is rcuircd. Cecrators at -._ tock on the order - of .  
minutes to realign valves and obtain auxiliary feec:.ater flow.  

COPT t.:m £ImT.:G T7MR 

Based on gceneric rcst ' 7ci,.is anabvsis t-' --" requ ired tr) unco- cr th, 
core, after dr 1 ut cf the steam gene:ators, is about 30 .inuez. Thus



0 
the total tine available to ensure that an adequate heat sink exists, a prevent w'covcring of the core, is about 70 minutes. The additional 
time available, due to an increase in stcir, goanrator level of 5. ,f narrow range is insignificant (a t'ct h.:n a2; increase in total tic).  

MOISTUPJ CNRYOEnR R/')"4v -o 

The steam generator operatina %ater level has an imort-ant effect on roisture car-nvover marcin. This is because of the oenera1 tren(9 to icreascd moisture carrover with an increase in. water level above the nY2-tinal value. This trend has been observed at a -estinchouse plant opcratinq at slichtlv below full pewer conditions. DLta obtained 
rm; this plant indicates that a water level incrcase of azpro:izntely 5% of span results Ln a 15z to 25% increase in r-oi.sture camr;ovor.  Since Indian Point Unit No. 2 is* currently operatina near the desicn limit of moisture carrover, it cn be_ concl udod th--t an incre.. I nc'mLnal op-eratinz level wili resuit in e-xcessive isture deliv-.y to 

the turbine.  

CONCLUSIO] 

Present steam generator ,ater levels, both normal oeration and low level trip, have be-n reviewed. Th effect of increasinc .ter levels has been shotm to he insignificant for Indin Poimt Unit 2, with resrcct to increasing ecerator action time available. Fu-thermore, suci a level increase would lead to pot;ential c,-reratLnq difficulties and turbine 
damage due to excessive misture carr'over.  

TABLE 1 Indian Point Unit No. 2 Steam C-Gen ,ator Drvout Calculational Results

Liquid Inventor,, per Steam C-enerator, at 30 % 
(Narrow Range) Level 

Steam Cenerator Dryout Time, Based on 30% Level 
Trip 

Additional Liquid Inventory Due to 5% Increase 
in 30% Level Trip (i.e., to 35%) 
Steam Generator Dryout Time Based on 35% Level 
Trip 

Increase in Dryout Time Due to 5% Level Increase

69,400 lb 

40.33 min 

2,900 lb 

( 9 rin


