William J. Cahil. _ ' _ ‘
Vice President . )
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" Consolidated Edison Company of New York, Inc.
4 lrving Place, New York, N Y 10003
Telephone (212) 460-3819

May 9, 1980

Re: Indian Point Unit No. 2
Docket No. 50-247

Mc. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Denton:

Attachment A summarizes the actions taken in order to comply with the 90-day
requirement in the NRC Confirmatory Order of February 11, 1980. '
Attachment B is a revised answer to previously submitted 60-day item C.1
dealing with steam generator operating level. Dryout time increase is 3.0
minutes rather than the 1.34 minutes previocusly submitted.

Very truly yours ,

//K // //f

William J. Cahlll, Jr. o
Vice President
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.- ATTACHMENT 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 pxepa.redness manning

- levels on each shift as contained in Table 1 attached to this Appendix.

: Consolidated Edison will provide the required on-shift manning levels

by May 11, 1980.

Power Auﬂ'lority and Consolidated Edison shall jointly arrange to pro-
vide -additional personnel as cor.itained in Table 1 available to the
Plant on call within 60 minutes.

: ‘Consolidated Edison and the Power AuthOrity will jointly provide the

required additional on-call personnel by May 17, 1980.

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 light of present
regulatory standards and requirements. Consolidated Ediscn 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 Ediscn and the Power Authority performed
a functional review of existing plant structures and systems re-
quired for reactor protection or engineered safecuards 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 programs for these areas which have recently

Rewse:

been reviewed and approved by the NRC ‘as satisfying current re-
quirements. : ’ .

The licensee shall establish a temporary on-site inter-disciplinary
review group consisting of, as a minimm, representatives from the
NSSS vendor, the architect-engineer and the plant maintenance and
operations staffs. This group shall review and concur in all exist-
ing 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 sutmitted for approval by the review group.

Consolidated Edison and The Authority will jointly establich a tem
porary inter-disciplinary review group for both Indian Point Unit 2
and Unit 3 by May 11, 1980. L
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Chemieal and Volume Control

System:
3 ~
L4bDIAJ POINT 3 INDIAN POILNT 2 REMARKS
. ‘ '
, , s g
1. CVCS/RCS pressure bounddry:
a) Two series check a) One check valve 1. For each case, the difference in valve
© wvalves in each of the ~upstream and one check arrangement results in a differently
two charging lines valve downstream of the defined primary system pressure boundary
"downstream of the regenerative heat exchangeﬁ (i.e., the boundary bLetween class 1 and
regenerative heat ex- (tube side); v [ class 2 systems). Basically for Unit 2,
changer (tube side);. : the referenced heat exchangers are in-
: ' : : cluded in the defined primary system ’

b) Two series fail closed b) One fail closed valve up- pressure boundary, whereas, for Unit 3,
valves on the letdown : stream and three parallel they are outside the defined pressure
line upstream of the fail closed valves down- boundary. - The heat exchangers for both
regenerative heat ex- stream of the regenerative; units are identical and designed to
changer (shell side); heat exchanger (shell [ primary system design requirements. In

A side); y addition, the actual piping boundary ’
» ‘ L where the piping desien pressure changes

c) Two series fail closed ¢) One fail closed valve up- from-2500 psig to 600 psig is the same
valves on the excess stream and one fail closed for both units.
letdown line upstream of valve downstream of the
the excess letdown jheat of the excess letdown heat The defined pressure boundaries discussed
heat exchanger (tube . exchanger (tube side). above for both units, each satisfy re-
sxde) : gulatory requirements. Also both units

have Quality Assurance and Inservice - '
Inspection Programs appropriate for their
respective arrangements,

2) Recirculation system for 2) None, 2, This system was»required only on Unit 3
goron Injection Tank. because its Boron Injection Tank is anm
’ : 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 operabllity.
The Indian Point 2 Boron Injection Tank
~1s a suction tank with level indication
located upstream of the safety injection
1 pumps. No recirculation system similar
' to Unit 3 is required to assure operability
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Systewms Service Water

L ad

I4DIAd POINT 3

INDIAN POINT 2

REMARKS

1+ Six Service Wuater Pumps

- Ef—intake structure and
three backup Service
Water Pumps in the dis-
charge canal.

1.

Six pumps at the Intake
structure. '

LT RS IO

In the early 70's, there was a reserve
fleet ' of ships moored Norta and Southof -
tue plant in the Hudson River. The"
three service water pumps in the dis=
charge canal were added during t:he‘ic.-
ing review on Unit 3 to provide additional
protection in the 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., Additionaily,
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, 1f
necessary.

®
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Systewm: . Auxiliary Feedwater

(g

page 1l of 1

4 -
T4DIAJ POINT 3 b INDIAN POINT 2 5 REMARKS
. . . [
5 3
L _ o § _ . : .
1. AFWS Design 1, AFWS Design - l. In response to the recommendations of the
. . _ T v : NRC's Bulletins and Orders Task Torce,

a) Auxiliary Feedwater pump ta) Auxiliary Feedwater Pump § Con Edison will by 8/11/80 a) upgrade
actuation logic and flow actuation logic and flow the auxiliary feedwater pump actuation
indication meets safety indication meets. control logic and flow indication to meet safety
grade.requirements. ' grade requirements. grade requirements, and b) power the .

_ _ : 4 regulator valves from Class lE Buses, K

b) Regulator valves are on b) Regulator valves not g ‘ e
Class 1l Buses. powered from Class lE Buses.

24 City water system valves (2. City water system valves i2.,

on suction to the aux-
iliary. feedwater pumps
are powered from Class 1lE
Buses., '

on suction to the auxiliary

feedwater pumps are not

powered from Class 1lE Busesj

e

At

A Class 1lE 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 1lE source or for manual
operation of the valves. '
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sttém: Component Cooling Water
4 . -
LWDITAG POLNT 3 : I4DIAN POINT 2 REMARKS

-2

PP ROCC Y TEIX TS §

1. Split header design withi 1. Single header with 3 main 1., Both the Unit 2 and Unit 3 designs can

3 main component cooling component cooling water accomodate either a single active or a
water pumps, 4 auxiliary' punps, 2 auxiliary com- , single passive failure. 1In each case
compouent cooling pumps,y  ponent cooling pumps, and the system is a closed system, seismic
and 2 component cooling 2 component cooling heat class I, missile protected inside con-
heat exchangers-because exchangers. ' tainment and a low energy svaten _(oper-.
of the split header ' : ates at 70-100°F and designed for

arrangement additional
equipment 1is also pro-
vided (double the Unit 2
amount). '

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.

T AN AT M BRETIN LA G TR

There are also permanent connections
available to provide city water for
cooling the RHR 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.

oo
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System: Residual Heat Removal

LiDIAW POINT 3

:
;

INDIAN PULNT 2

REMARKS

l, Separate discharge line

> from each RHR heat ex-
changer to low head in-
jection 1lines.

2. Separate outlet from -
eacihh RHR heat exchanger
to the high head injecs
tion systenm,

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

Common outlet from RHR heat

exchanger discharge to the
high head injection system.

L taasTs cavme e [ €
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.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).

Both the Unit 2 & Unit 3 systems can accon
modate either a single active or a single
passive failure. There is an altecrnate
flow path to the safety injecction 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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Systoms

- e e o

Residual lieat Removal

Py

LubIad PUINT 3

INDIAN POLUT 2

REIIARKS .

Pressure interlock to prx

o
. vide automatic closure of

RHR Suction Valves MUV's
730 & 731 whenever RCS
pressure 1increases above
RHR design pressure and a

until the RCS pressure ha
decreased to below 450
psig.

Containment sump
isolation is ac~
complished via the
first containment iso-
lation valve (8854)
located outside con-
tainment at the con-
tainment wall within
a container which is
an extension of the
contalinment boundary.

m's&“x’m‘l.xa D AT T

pressure interlock to prei
vent opening of 730 & 7314

o

AMEEN ST VIO L

3.

4.

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

Unit 2 has a separate 18"
motor operated butterfly
valve (1805) located 1in
the centainment 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. '

w
.

I SR LI T TR L AR B S AR T IT T LG T T ST S AR SIS VDALY KA LIRS Y £ TV $1 LN T s TSI TR TS £
.
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e

Both Unit 2 and -Unit 3 designs incorporate
a pressure interlock to preclude opening
these valves while the RCS pressure is
greater than the RHR design pressure to
avoid overpressurizing ithe RHR System.

The Unit 3 design also has an automati
closure feature for 730 & 731 upon in-.
creasing RCS pressure, The auto-close
feature is not required for Unit 2 since:
(1) during plant startup existing pro-
cedures require closing and deenergizing
valves 730 & 731 prior to increasing RCS
pressure above RHR 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 RIUR system be in communication
with ‘the RCS during a design basis. over-
pressurization transient. .

Both designs are acceptable. Each
arrangement has two series containment
isolation valves located outside coun-
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.,
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Systew: Safety Injection

LibIaAd POLNT 3

INDIAN POLWT 2

.REMARKS

1.

Eight Hi Head cold leg g

injection lines.

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

No automatic control of}

crossover valves 851A
& B on discharge or SI
pumps.

U Wi TN SE T

Four Hi Head cold leg
- injection lines.

Boron injection tank

(BIT) located on suction

side of safety injec-
- tion pumps.

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

AT s TR LT m s g un e

f
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1. Both desgns meet .the 10CFR50 Appendix K

criteria for emavaency core cooling
systems. -

Unit 3 BIT was relocated to discharg
side of safety injection pumps to
improve the time it takes borated
water to get into the reactor coolant
system fnllowing 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 1OCFR100, and there is
no return to criticality for the
"credible steam break").

The Unit 3 design utilizes. safety in—‘
jection system flow orifices to balance
flow through the safety injection dis-
charge headers for any combination of
operating safety injection pumps. The
Unit 2 Jdesign 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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Syscem: Safety Injection
. . 3-.... oy ‘;
InDIad POLNT 3 : IKDIAN PUINT 2 § REUARKS
: ;
[ s .
main discharge header of the failed
§ pump. The time delay circuits for the
4 auto-close feature are set sufficiently
' : high to permit loading of safety i
- jection pumps on the diesel genera::’s
; for the loss of offsite power case..
. § Both of the designs are acceptable
é and are capable of withstanding a single
i failure in the safety injection pump/
; crossover header valving arrangement.
[ - :

ST .
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System: Diesel Fuel 011 Transfer
: 3 ;
INDIAG POINT 3 INDIAK POINT 2 E REMARKS
: 8
w é
"All three. diesel genera-_ 1. All three diesel generatorfl., Lach diesel generator has a fuel oil
vtor fuel oil transfer fuel oil transfer pumps storage day tank which when filled
~ pumps are automatically. are stripped on loss of : to capacity has about a 2 two hour
connected to lE power - offsite power or SI, but supply of fuel oil. There is a low
supplies, - can be reconnected to 1E level alarm which alerts the operator
power supplies. in the control room when the tank is
50% full-(1l 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
alarmsthere is approximately 1 hour to
reconnect the fuel oil transfer pumps
to a lE power supply, automatic connection
is not required, o
2. Each of the 3 fuel oil 2, Any fuel o0il transfer pumpi 2. As discussed previously,'there is at least

transfer pumps 1is
“"unitized" to its own
day tank and diesel
generator,

~.can supply any day tank

for any diesel generator.
Operation of the 3 trans-
fer pumps 1s controlled
by a common selector
switch.

a one hour supply of fuel o0il in each
diesel generator day tank. Even if the
selector switch were to fail, there is
sufficient time to bypass the fa11ed
switch contacts,

Nevertheless, to improve reliability,
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.

it
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System; Tornado Protection

A

e 4

INDIAS POINT 3

INDIAN POINT 2

REMARKS

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 - 20

DTt LT I

a)

b)

1.Although there was no licensing requirement,
tornado protection is provided for Indian
Point 2 in the following yways:

The containment building is 1nher<.nc.
capable of meeting the tornado protection
criteria.

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.
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sttem:

Seisnic Instrumentation-

INDIAJd POLNT 3

INDIAN POINT 2

REMARKS

Seismic Instrumentation
was installed in the.
containment building
per the requirements

.of Regulatory Culde 1.12

(April 1974).

1.

None

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 ’
ives

~Unit 3 procedure (PEP-S-1) which requ

notification of the Unit 2 control room
operator if a seismic event has been
recorded.

This philosophy 1s consistent with the
requirements of Regulatory Guide 1.12
and ANSI Standard N18.5.
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Systew: Radiation Mounitoring
s -
: . 1
IabDIAS POLNT 3 : INDIAN POINT 2 E REMARKS

- g
, 4
b

1w Gas and particulate rad- 1. None., 1. Con Edison. is planning to provide a gas

iation monitoring system

and particulate radiation monitoring
in control room.

system in the control room at the next
refueling outage., o .
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Systems Ventilation
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LiDIAJd POINT 3

INDIAN POINT 2

REMARKS

1.

Two 607 capacity HVAC

units for the

"control room.

Unitc 3

SOESR B alE. ¥ R €T 19

1.

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

B WWIRIBION TGN A RATE EER D BRI T T IR TR UT ALY LW

LV TR T LN |
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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 functiona
capacity of the Control Room (ie. tcmper-
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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System: Piping Deéign Criteria

A

IubDIAN POINT 3

INDIAN POINT 2

REMARKS

Dynamic analysis
of Reactor Coolant
Loop

Dynamic analysis
of 2" high head
safety injection and

- 6" or larger Class 1

lines. Static analy-
sis of all other
piping systems.

LV BV

Dynamic analysisvof
Reactor Coolant Loop

Static design

of all piping systems.
Verification of static
design by dynamic analysi;
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 f

(See Unit 2 FSAR Question
1.9)

L2 AR MBABIFTNL B 2 S LS E NTD

Reactor coolant loops of Units 2 and 3
are structurally indistinguishable.
Unit 2 design was validated by Unit 3
dynamic analysis. (see ygnit 2 FSAR .
Question 1.9).

Unit 2 static design is based on span
charts limiting seismic stress to
3000 psi. Also, frequency criteria
used to keep piping fundamental freqg--
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
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Lablad POLINT 3

IHDIAY POLNT 2

REHARKS

3. Load Combinations

a)

b)

c)

d)

e)

wormal: bdead

Weight, Thermal,
Pressure

Upset:
Normal + OBE

Faulted:
Normal + SSE

Faulted:
Normal + Pipe
Rupture

Faulted:
Normal + Pipe
Rupture + SSE

PER R T

P O TR

- -

a)

b)
c)

d)

Load Combinations

Normals: :
Dead Weight,
Pressure

Normal + OBE
Normal 4+ SSE

Normal + Pipe
Rupture

Thermal,

3
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3.

IP2 FSAR criteria did not require com-
bination of SSE & pipe rupture loads.
llowever, 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 indiscinguisnable.

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 capabildty
of the: support systems.on Unit 2. b
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Systeu: Electrical Separation

page 1 of 1

CINDIAN POINT 2

" REMARKS

I

3
INDIAS PUINT 3
Electiical
a) Each Diesel Gener-
ator is located in
its own compartment.
b) Flight and super -
visory panels up-
graded to IEEE-420,.
i
- Cable racewajs bhave

«)

unitized routing througl
out -separate channels
for each train, Mini-
mum separation distance
of one foot. There are.
two electrical tunnels,

a)

b)

c)

Tasmssaryzes L

"Diesel Generators are
not compartmeuntalized.
However, oil splash
shields have been erecteﬁ
between the diesel gener-
ator units, The diesel
generator building has
also been fire-proofed,
Back flow prevention
check valves are being
installed on drain 1ines.:

During licensing review, ;

a mechanigtic failure o

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.

Separation is provided
on a fuanction by function
basis., There is a mini-
mum two channel raceway
throughout with a third

or fourth raceway provide?

at points where required.
Minimum separation dis-

tance of one foot or meté}

barrier. There is one

electrical tunnel. 1
.

Con Edison 1s installing for Unit 2 an
alternate shutdown system which, when
combined with any of three available -

gas turbines, will provide the capabil

to attain and maintain a safe shutdown‘y
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,
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System: 480 Volt A.C, Distribution
; -
I&DIAG PUINT 3 , , INDIAN POLNT 2 g REMARKS
:
i
1. Diesel connects to 480 l. Diesel connects to 480 { 1. Both designs meet present crlteria,
volt safeguards Bus 3A visa Bus 2A and 3A via two ' ‘
Bus 2A and bus tie 2AT3A; separate diesel output . _ _
Lach safeguard pump 1is breakers; : - '
supplied via a single cirs _ F
cuit breaker. Service water pumps 22 and?l.
25 and SI pump 22 can be
powered directly from Bus
2A or 3A via separate cir-

cult breakers.

I AR AR TR

-

-z




indian 2oint Units No.

 Comparison of Significant Differences

2

& 3
page 1 of 1

sttem: 125 Volt DcC-

INDIAN POINT 3

S

INDIAN POINT 2

NPy {

REMARKS -

1.

3_batﬂeries

‘Unitized design with no

automatic transfers

"(each battery provides

control power to only
one Diesel Generator
and its assoclated 480v
switchgear). o

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).

The Power Authbrity is planning to install
a fourth battery during the next Unit 3
Refueling/Maintenance outage.

Con Edison, per letter dated April 23
1980, will modify the Unit 2 design t
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 1l.6.
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Systemwm: 120 Volt A.C.

-

§

IaDIAS POLNT 3

IWDIAN POLINT 2

REMARKS

l.--'

"a safeguard MCC via a

3 Independent inverters
with a fourth instru-
ment bus supplied from

constant voltage trans-
former. _ "

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

1, 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.

PONCV RTINS S RIRN |

AL AL TILEET.

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
gricaria. :
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is unitized and located
at switchgear (three
separate logic trains).

Systeus | Protection Logic
.‘ X
InDIAS POINT 3 INDIAN PUINT 2 : REMARKS
: ! ;
1. Diesel Generators con- 1. Diesel Generators start 1. Both designs meet présentcritcria.
nect onto 480 volt buses and i1dle on undervoltage : '
ou undervoltage. but connect onto Buses
only on undervoltage with
"SI" or "UNIT TRIP",
2. Diesel sequencing logic 2. Two separate diesel 2, Both designs meet presentcriteria.

sequencing logics;locatedﬁ.
in control room; signals
from either actuate all
safeguards bus loads.




_. ATTACHMENT B | .

C. Within 60 days of the date of the Order, the licensee shall:

1.

po:‘)(‘n- o1

 inventory in ithe steam generator kolow the low level
s

Review the steadv state steam generator operating level to determire
the optimum steady state level for the purpose of max dmdzing dryout
time with duc considerarion for overfilling. The results of this
study shall ke provided to the MRC.

The steacdly state steam cenerato" opcrating level was chosen based

on analyses and setpoint-type studies. This level was cptimized with
respact to Class 1 transients, such &s lead swinas and lcad rejec-
tions, and Chapter 14 &AR satety analvsss. Mony cther factors entered
into the SC_lP"‘,L;):..C“: t_ms normal coeracing level such as mass avail-
able for v-oc?“"f‘” ollicwing a socondary pin: rupture, roisture carry-
over (onsideratiosn ard steam cenaratcy c"rnhlll*_nc;. Since all of

G

b)

. T - 1 ians o
RS abova wera k..su.a.;.u\.._vu in cha C.‘;_.d‘_..cux_.z_ﬁ,; OL g steman canura

Sratur
nomal water level, any change (iacrezse) in tne nomal water level

will, of course, cause a departurc £rem cptimun.

More detailed information, with regard to tl*e effect cf a chanae in
steam gcnc_:' tor level on stamn generator drvout time, core unccvering
time and moistwre cairyover is grovidsd below.

-3
i .

STEAM GENEPATOR DRY

It should be noted that
(i.e., mass) is not the prime ccn
generator dryout time. A nore impo -‘etion is I_OSL"CI.LQ
mass at the low level sstroint, ..b s the stezam generator macss
that is ussd in GI’yCut culculatlons. : A steam generator dr\rout calcu~
lation ceonputzs the tima that is recuired to c'issipate 2 licuid

S set:oint due
to decay hezt canerated in L.“c cor2. Therefore, raisinc the leow
level setpoint “will increas: the oost-trlp mass and increass the

nocminal steam generator level

steam generator dryout tiire.

The currant Indian Point Unit 2 low level setpoint results in a steam
generatcr dryout time of 40 minutes. An increzse in the low level
setpoint of 5% of th2 narrow rar nge span increases the ’viquid m=ss by
29C01lb, and the dryout time by about lef minutes (38%).

' ) ) 3 1705 /c

Table 1 provides the detailed calculaticnal results, which are kased
on best estimate decav heat. In additicn, iI reactor trip is assumed ©
occur at the normal cperating lewvel, an increase in the normal crerating
level would resclt in a commansur au_ increas2 in the dryout time.

The IP2 steam generator dryout tire of 40 minutes ccrparad to about 3
minutes for TMI, allows considerablie r2 for IP2 crerator acticn, in
the event it is recquired. C:-a.ators ut 71T tock on the orcer of 8.
minutes to realign valves and obtain auxiliary feedvater flcw.

QORE LNCOVIRTIG TIIE

RBased on generic Westinghous? am] sis the time required to uncover the
corc, after dryout cf the steam ganerators, 1is a}.DL;L 30 minutes. Thus

k2



. .
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the total time available to ensure that an adequate heat sink exists,

- and prevent uncovering of the core, is ahout 70 minutes. The additicnal

time available, due to an increase in steamn ganerator level of 5% of
narrow range is insignificant (less—tbwn—a—25- increase in total time).

""‘;P/’fo‘x’/fwfbéy 2 4%

MOISTURE CARRYQOVTR

- The steam generator operating water level has an irportant effect on
moisture carryover marcin. This is because of the ageneral trend to
increased moisture carrvover with an increase in water level apove
the nominal value. This trend has boen observed. at a VWestinchcuse -
-plant operating at slightly below full pcvwer conditions. Data obtained
from this plant irdicates that a water level incrcase of arproximately
- 5% of span results in a 15% to 25% increasa in moisturs carrvover.
Since Indian Point Unit No. 2 is’ currently
limit cf moisture carrvover, it can ba conclucded that an increass in
ncminal operating level will result in ewcessive molsture cdelivery to
the turbine. o '

CONCLUSION

Present steam genarator water levels, both normal overation ard low level
trip, have been reviewsd. The effcct of increasing watar levels has bsen

shovn to be insignificant for Indian Point Unit 2, with respect to

increasirg operator action time availabie. Furt hermcre, such a level in-

crease would lead to potential cperating difficulties and turbine
damage due to excessive moisture carryover,

TARLE 1 :
Indian Point Unit No. 2 Stesm Cenarator Drvout Calculaticnal Results

Liquid Inventsry, per Steam Generator , at 30 3

(Narrow Range) Level : ‘ 69,400 1b
Steam Generator Dryout Time, Based on 303 Level

Trip _ 40.33 min
‘Additional Liquid Inventory Due to 5% Increase

in 30% Level Trip (i.e., to 35%) , - 2,900 1b
Steam Generator Dryout Time Based on 35% Level 43.33
- Trip : . <4767 min

. : . - 3.0

Increase in Dryout Time Due to 3% Level Increase 154 min



