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for Operating Reactors, DL
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EVALUATION OF DIFFERENCES IDENTIFIED BETWEEN
INDIAN POINT UNITS 2 AND 3 (TAC #12844)
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The enclosed evaluation of differences between Indian Point Unit 2 and 3
has been prepared by the Power Systems Branch in response to a technical

assistance request.

The evaluation is based on the Indian Point Unit 2

and 3 FSAR and additional information provided by the licensee.

The evaluation's objective is to determine (for each identified difference
between Unit 2 and 3) the sufficiency of efther the licensee's justification

for the existing design or the licensee's recommended design change.

Based

upon these guidelines, the following differences have been determined to be
- insufficiently Jjustified:

1.

Contact:
J. Knox
x28374

Manual reconnection of diesel generator fuel o1l transfer pumps,
Internally generated'missile protection for diesei generatbrs,'
Séparation of cables located in flight and supervisory paneis,
Routing of redundant cables in a single raceway,

Cable separation,

Functional routing of cables,

Automatic transfer of DC loads between redundant power sources,

A single backup AC power source for each of four instrument buses,

Concurrent undervoltage and safety injection or unit trip signals-

needed to connect onsite power to Class 1E loads, and

Each of two sequencing logics providing actuation signals to
redundant Class 1E loads.
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In order to clarify the subject differences and their justification,
we suggest a meeting be held with the l1icensee prior to their formal
response to this evaluation. )

Hriginai Signed by
Faul S, Check

Paul S, Check, Assistant Director.
for Plant Systems -
Division of Systems Integration

Enclosure:
As stated

cc: D. Eisenhut

D. Ross

S. Varga

L. Olshan

F. Rosa

A. Ungaro

R. Fitzpatrick
J. Knox
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

0CT 211380

MEMORANDUM FOR: Thomas H. Novak, Assistant Director
for Operating Reactors, DL

FROM: Paul S. Check, Assistant Director
for Plant Systems, DSI

SUBJECT: EVALUATION OF DIFFERENCES IDENTIFIED BETWEEN
INDIAN POINT UNITS 2 AND 3 (TAC #12844)

The enclosed evaluation of differences between Indian Point Unit 2 and 3
has been prepared by the Power Systems Branch in response to a technical
assistance request. The evaluation is based on the Indian Point Unit 2

and 3 FSAR and add1t1ona1 information provided by the licensee.

The evaluation's objective is to determine (for each identified difference
between Unit 2 and 3) the sufficiency of either the licensee's justification
for the existing design or the licensee's recommended design change. Based
upon these guidelines, the following differences have been determ1ned to be
insufficiently justified:

1. Manual reconnection of diesel generator fuel o0il transfer pumps,

2. Internally generated missi]e'protection for diesel geheratgrs,

3. Separation of cables located in flight and supervisory panéls,

4. Routing of redundant cables in a single raceway,

5. Cable separation,

6.  Functional routing of cables,

7. Automatic transfer of DC loads between redundant power sources,

8. A single backup AC power source for each of four instrument buses,

9. Concurrent undervoltage and safety injection or unit trip signals
needed to connect onsite power to Class 1E loads, and

10. Each of two sequencing logics providing actuation signals'to
redundant Class 1E loads. _

Contact:
J. Knox
x28374
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In order to clarify the subject differences and their justification,
we suggest a meeting be held with the licensee prior to their formal

response to this evaluation.

Paul S. Check, Assistant Director
for Plant Systems
Division of Systems Integration

Enclosure:
As stated

Eisenhut

Ross

Varga

Olshan

Rosa

Ungaro
Fitzpatrick -
Knox '

cc:
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- EVALUATION OF DIFFERENCES BETWEEN
INDIAN POINT UNITS 2 AND 3

Introduction

An NRC confirmatory order, dated February 11, 1980, required the licensees
(Consolidated Edison and the Power Authority of the State of New York) to
"jointly review and identify signfficant differences between IndianvPoint

Unit 2 and Unit 3" and "evaluate these differénces in light of present
regulatory sténdards and requirements. Consolidated Edison shall provide a
justification for the design differences or shall recommend design changes."
The licensees, in response to this confirmatory order performed a functional
review of existingtplant structures and systems required for reactor protection

or engineered safeguards or whose failure would result in Part 100 type events.

As a result of the licensee's functional review, a number of differences

between Indian Point Units 2 and 3 weré identified as documented in a May 9,
1980 transmittal by the licensee. The following differences fall within the
poweﬁ system area of review responsibility and are the subject of this Safety
Evalation Report. These differences include Diesel Fue] 0i1 Transfer, Electrical
- Separation, 480 volt AC, 125 volt DC, 120 volt AC, and Protection Logic. The
objective ot this evaluation is to determine, for each identified diffecrence,
the sufficiency of either the licensee's justification for the existing design

or the licensee's recommended design changes.



Evaluation

A. Diesel Fuel 0il Transfer

1.

Fue] 0il for Indian Point Unit 2, diesel generators, is stored in
three 7700 gallon underground storage tanks. Transfer of this oil,
from the underground storage tanks to a small day tank located with
each diesel generator, is accomplished by a motor driven fuel oil
transfer bump. The Unit 3‘fue1 oil storage and transfer system is
similar. The FSAR for both Units 2 and 3 indicates that the day tank
fuel 0il Tevel is maintained automatically usihg the fuel oil transfer
pumps. The licensee's May 9, 1980 transmittal, however, indicates
that Unit 2 transfer pumps are different from Unit 3, in that they

are not automatically reconﬁected after a loss of offsite power or
safety injection signal. The Unit 2 pumps must be manually reconnected

and are thus not automatic as implied by the FSAR.

To justify manual versus automatic reconnection of the transfer pumps,
the 1icensee documented that each diesel generator has a fuel oil storage
day tank which when filled to capacity has about a two hour supply of
fuel oil. There is a Tow level alarm which a]erés the 6perator in the
control room when the tank is 50% full ~ (1 hour supply of fuel oil).
The fuel oil flows from the day tank to the diesel generator by gravity

feed. After receipt of the low level alarm, there is approximately

one hour to reconnect the fuel o0il transfer pumps to a Class 1E power

supply; thus, the Jlicensee concluded that automatic reconnection {s

not required.
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We do not agree with the licensee's conclusion. The Indian Point Unit 2
design depends on a non-Class 1E low level alarm and opérator action
-within one hour in order to maintain fuel oil to the diesel generators.
This does not provide the same level of assurance as Unit 3 for

the supply of fuel o0il and continued operability of redundant onsite

AC power systems. It is concluded that-the licensee's justification

for the subjectvdifference between Unit 2 and 3 is not sufficient.

2. As described in item Al above, there afe three fuel oil transfer pumps.
In Unit 2 the operation of the three transfer pumps is controlled by a
common selector switch. .The licensee plans to modify the Unit 2 design
to disconnect the existiné common selector switch and provide individual
selector switches for each of the three fuel transfer pumps. We find
this change to be sufficient.. Physical separation of individual selector

switches and their associated cables is covered in item B.2 of this report.

B. E]ectrica14$eparation

1. Diesel Generator Separation

Indian Point Unit 2 and Unit 3 each have three diesel generators to supply
onsite AC power to various loads. The diesel generators for Unit 2 are
not compartmentalized. The Unit 2 diesel generators are located in a
sheet metal, steel framed building, are arranged parallel to each other

with oil splash shields erected between the diesel generator units, are
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surrounded with a six inch concrete curb, and have compartmentalized con-
trol stations for all three diesels located on a single control panel.
The diesel generators for Unit 3 are di%ferent from Unit 2 in that they
are compartmentalized. The Unit 3 diesel generators are located in a
tornado proof reinforced concrete building, are arranged parallel to

each other with walls between the diesel generator units, and have

separate control panels located with each diesel geherator.

The differences between Unit 2 and 3 include: (a) Noﬁ-tornado proof
versus tornado proof diesel generator buildings, (b) oil splash shields
and curbs versus walls between diesel generators, and (c) controls
located in one versus different rooms. Each of these differences are

evaluated as follows:

(a) The subject of the non-tornado-proof diesel generator building for
Unit 2 is outside the responsibility of the Power Systems Branch and

therefore will be addressed by others.

(b) As part of NRC fire review, the Indian Point Unit 2 design was
modified to include o011 splash shields between diesel generators.
The shields provide additional assurance that a fire in one diesel
~generator area will not spread to redundant die§e1vgenerators.
In éddition to the shields, Technical Specifications have been A
imposed as part of the fire review on Indian Point Unit 2 that
require the availability of at least one of three gas turbines as
an alternate source of AC power. The gas turbines are physically

and electrically independent of the diesel generator building.
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Based on our review of the NRC Fire Protection Safety Evaluation
Report for Indian Point Unit 2, it appears that the availabi]ity.of
diesel generators to mitigate the consequences of design basis
events (other than the design basis.event fire) such as LOCA

were not addressed. It is our concern that an internally generated
missile from one of the three diesel generators (occurring as the
single fai1u}e associated with the design basis event LOCA) may
prevent the proper functioning of the othef two diesel generators.
Thus, we conclude that the Ticensee's reference to the fire
protection review as justification for the subject difference is

not sufficient.

The control panel for Unit 2 diesel generators is located iﬁ one
room and contains relays and metering equipment for all three
diesel generators. fhe panels are compartmentalized with controls
for each diesel generator separated from each other. With the
compartmentalized panel design, the spread of fire in one compart-

ment is minimized. We find this separation sufficient.

~ For the design basis event fire that would effect the controls for

all three diesel generators, we find the alternate shutdown
capability (reviewed and implemented as part of the Indian Point

Unit 2 fire hazards analysis) to be sufficient.

Physical separation of cables within the single diesel generator
control panel and between the panel and the diesel generators or

other locations is covered by items B.2 and B.3 of this report.



Separation of Cables Located in F1ight and Supervisory Panels

Physical separatidn of cables, located in Indian Point Unit 3 flight
and supervisory panels, are.in compliance with section 4.2 of IEEE-
Standard 420-1973. That is.the physical separation between redundant
Class 1E cables is such that no single credible event such as an_
internally generated cable fire can prevent the proper functioning of
any other Class 1E system. The physical sepafation of similar cables in
Unit 2 " has been identified to be different. 'That is, a mechanistic

failure analysis was pérformed on cables located in flight and ;upervisory

panels during the licensing review. The analysis performed resulted
in specific protective features such as physical barriers being
ihcorporated into the final plant design. Various administrative

controls and technical specifications were also adopted—

To justify this difference the licensee referenced their fire protection

alternate shutdown system.

Based on our review of the NRC fire protection Safety Evaluation Report
for Indian Point 2, it appears that Class 1E cables required to mitigate
the consequences of design basis events (other than the design basis
event fire) such as LOCA were not addressed. | It is our concern that

an internally generated cable fire (occurring as the single failure
assocfated with the design basis event LOCA) may prevent the proper
functioning of other Class 1E systems required to mitigate the
consequences of the LOCA. Thus, we conclude ‘that the licensee's

justification of the subject difference is not sufficient.

+
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Separation of Cables Located in Raceways

a.

Class 1E cables are supported and routed throughout a plant by a

raceway system that generally consists of cable trays and conduits.

At Indian Point Unit 3 redundant Class 1E cables are routed in separate
raceway systems. At Indian Pofnt Unit 2 redundant Class 1E cables

may in some cases be roqted in the same raceway system.

Thus single failure of a raceway at Unit 2 may cause failure of redundant

Class 1E systems,

To justify this difference, theb1icensee referenced their fire protection
alternate shutdown system for Unit 2. However, the effects of design
bases events other than fire on the raceways containing redundant

cébles or the failure of the raceway occurring as the single failure
associated with design basis events other than fire such as LOCA, were.
not addressed in the fire review. Thus, we conclude that the licensee's
justification of the design difference between Unit 2 and 3, is not

sufficient.

The ‘cables at Indian Point Unit 3 are separated by one foot and are
Jocated in separate raceways. The cables at Unit 2 are separated
(as a minimum) by the use of 16 gauge sheet metal barriers that are

four inches high within cable trays.

To justify this difference, the licensee referenced their fire

protection alternate shutdown system.



Based on our review of the licensee's fire hazards analysis and the

NRC fire protection Safety Evaluation Report for Indian Point Unit 2,
it appears that Class 1E cables required to mitigate the consequences
of design basis events (other than the design basis event fire) such

as LOCA were not addressed as part of the alternate shutdown capability.

It is our concern that an internally generated cable fire (occurring
as the single failure associated with the design basis event LOCA)

may prevent the .proper functioning of other Class 1E systems required
to mitigate the consequences of the LOCA. Thus, we conclude that the

1icehseé's justification of the subject difference is not sufficient.

At Indian Point Unit 3 redundant cables located in raceways are routed
through two electrical tunnels between the control building and contain-
ment penetration area. The two tunnels provide separation between
redundant cable systems. At Unit 2 there is only one electrical
tunnel. To justify this difference, the licensee referenced their

fire protection alternate shutdown system forthe electrical tunnel at

Unit 2.

Based on the NRC Eire Protection Safety Evaluation Report for Indian
Point Unit 2, we conclude that one alternate shutdown system is
independent of the single tunnel and that the licensees justifiation
for the difference is sufficient for design basis events that may cause
total loss of the tunnel. A cable initiated fire in the cable tunnel
(occurring as the single %ai]ure associated with design basis events

other than fire such as LOCA) is addressed in item B.3.b of this report.



At Indian Point Unit 3, protection system instrument cables are divided
into four channels with a separate raceway system provided for each
channel. Engineered safeguards power and control cables are divided
into three basic channel systems with a separate raceway system
provided for each channel./ Also reactor trip and containment

isolation power and control cables are divides into two ch&nnels

with a separate raceway system provided for each channel.

At Unit 2, it is unclear as to the number of raceway systems provided

to maintain channel separation. The licensee has documented that
"separation is provided on a function by function basis. There is a
minimum two channel raceway throughout with a third or fourth raceway
provided at points where required." In addition, our Fire Protection
Safety Evaluation Report has documented that "the reactor protection

and engineered safety system cab}e circuits are divided into as many
channels as is required to preserve the basic redundancy and independence
of the systems." Based on this documented information, it appears that
only two separate raceway systems are provided at Unit‘2 for the three

engineered safeguards channels while Unit 3 has three separate raceway

systems, one for each channel.

The licensee's justification and our conclusion are the same as item
B.3a above. The licensee's justification of the subject difference is

not sufficient.
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A simplified diagram §f the design differences of the 480 volt AC
distribution system between Indian Point Unit 2 and Unit 3 is shown

in Figure 1. Figure 1 is based on Figure 8.2-4 of the FSAR's for

Indian Point Unit 2 and Unit 3. Based on our review of the two designs,
we agree with the licensee's conclusion that both designs meet present

criteria. Thus, we conclude that the licensee's justification of the

Unit 3 has three station batteries while Unit 2 has four batterieé.

The licensee is planning a fourth battery for Unit 3 to be installed

by the next refueling/maintenance oQtage. With four batteries installed
at each unit, the subject design difference between Unit-2 and 3 has

been eliminated. The proposed modification is, therefore, sufficient.

480 Volt AC Distribution
1.
existing design is sufficient.
125 Volt DC
1.
2.

In order to describe the difference between the 125 volt DC distribution
systems at Unit 2 and 3, a simplified diagram of each units existing

and proposed 125 volt DC system is presented in Figures 2, 3, and 4.
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With implementation of the proposed modification fb Unit 2 125 volt DC
system shown in Figure 4, there remains a significant difference between
_Unit 2 and 3. Diesel generator and 480 vo]t‘switchgear control power
Toads for Unit 2 are automatically transferred between redundant power
sources. In justification of this difference, the licensee has
indicated that both Unit 3 and the proposed Unit 2 design satisfy the

requirements of Regulatory Guide 1.6.

Based on our review of both Unit 2 and Unit 3 designs, we agree with

the licensee's justification in regard to Unit 3 but disagree that

Unit 2 meets Regulatory Guide 1.6. Position D.4.c of Regulatory Guide 1.6
states: "No proyisions should exist for automatically irahsferring loads
between redundant power sources." The proposed Unit 2 design clearly makes
provision for automatically transferring loads between tfdundant power
sources as shown in Figure 4. We, therefore, conclude that the licensee's

justification is neither correct or sufficient.

120 Volt AC
In order to describe the difference between the 120 volt AC instrument
distribution system at Unit 2 and 3, a simplified diagram of each units

existing 120 volt AC system is presented in Figures 5 and 6.

The Unit 3 design, shown in Figure 5, is being upgraded to power all four
instrument buses from.separate battery banks and inverters. With all four
instrument buses being powered from separate batteries and inverters, the
Unit 2 and Unit 3 design difference wi11lbe eliminated. The proposed

upgrading of Unit 3 is, therefore, sufficient.
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There is one significant remaining difference between Unit 2 and 3.
Unit 3 has a single alternate source of backup AC power to all
instrument buses while each instrument bus at Unit 2 has its own

backup AC power source.

In justification of this remainihg difference, the licensee stated that

both Unit 2 and the proposed Unit 3 designs meet present criteria.

We disagree with this justification. The single backup AC power source
for the four instrument buses'in Unit 3 with no restrictions on number

of buses that can be simultaneously connected or definitive Timiting

-conditions for operation does not meet present criteria. Thus, we

conclude that the licensee's justification for the existing design

difference is not sufficient.

F. ‘Protection Logic

1.

AC power from the Unit 3 diesel generators is automatically connected
to the 480 volt buses on an undervoltage signa].u For Unit 2, AC power
from the diesel generators is automatiéaj]y connected to the 480 volt
buses on an undervoltage signal concurrent with SI or unit (turbine)
trip signal. Unit 2 is different in that the additional coincident

SI or unit trip signal is required.
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In justification of this design difference, the licensee stated that
both designs meet present criteria. We disagree with this justification.
.The Unit 2 design using a non-Class 1E unif trip signal to perform a
Class 1E function, does not meet the single failure criteria and present
NRC review guidelines (section 8.3.1, Part III, item 2 énd section 7.3,
Appendix A, item 3.a of NRC Standard Review Plan). We conclude that the
justification is not sufficient.

Loads are automatically sequenced on to each diesel generator by
sequencing logic circuitry. A separate logic circuitry is provided

' for‘eagh diesel generator at Unit 3. There are three diesel generators
and thrée separate dedicated sequencing logic cifcuitries. At Unit 2
there are only two sequencing logic circuitries for the three diesel
generators. Signals from either of the two logic circuitries will
simultaneously actuate and seduence all respectiVe loads onto the three

diesel generators.

In justificatioh of this design difference, the licensee has stated that both
designs meet present criteria. We disagree with this justificati&n. A
single sequencing logic that provides start signals to redundant load

groups does not meet the single failure criterion and present NRC review

criteria. We, thus, conclude that the justification is not sufficient.



