PUBLIC SERVICE SEABROOK STATION
Engineering

Office:

Company of New Hampshire 1671 Worcester Road
Framingham, Massachusetts 01701
(617) - 872 - 8100

July 30, 1984
SBN- 701
T.F. B7.1.2

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Attenticn: rr, George W, Knighton, Chief
Licensing Branch No. 3
Division of Licensing

References: (a) Construction Permits CPFR-135 and CPPR-136, Docket
Nos. 50-443 and 50-444
(b) USNRC Letter, dated January 12, 1984, "Results of
In-Progress Audit of Seabrook Station Detailed Control
Room Design Review”, G. W. Knighton to R. J. Harrison

Subject: Response to DCRDR In-Progress Audit; SER Outstanding Issue #19;
NUREG-0737 Item I.D.1

Dear Sir:

Reference (b) forwarded the results of the "In-Piagress Audit of Seabrook
Station Control Room Design Review”, which was conducte ! during the period of
July 26, 1983 through July 28, 1983 at Seabrook Station by the Human Factors
Engineering Branch (HFEB), Division of Human Factors Safety, assisted by
consultants from Lawrence Livermore National Laboratory.

Reference ’b) indicated that the results of the review thus far indicate
that "PSNH is pursuing a course of review which will satisfy the requirements
of Supplement 1 to NUREG-0737 except in the areas of system functiurn and task
analysis and the subsequent comparison of the results of the analysis with a
control room inventory”. The systems function and task analysis concern has
been posed to other Westinghouse NTOLs and as a result, Westinghouse NTOL and
NRC representatives convened on #darch 29, 1984 to discuss the development of
the Emergency Response Guidelines (ERG) and ERG background documentation, The
plant specific information requirements stemming from the March 29, 1984
meeting are included in the enclosures to this letter as follows:

o Part (1): "Response to Disagreements on Methods”
o Part (1) Attachment 1: "Seabrook Emergency Response Procedure
Program”

0 Part (1) Attachment 2: "E-O Plant Specific”
o Part (1) Attachment 3: "E-O Background Document”
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United States Nuclear Regulatory Commission July 30, 1984
Attention: Mr. George W. Knighton, Chief FPage Z

Also enclosed with thia letter are the following:

) Part (2): "Response to Appendices A through D"
o Part (3): "New HEDs"

The enclosure to this letter contains numerous commitments, (e.g.,
development of plant specific ERG backgrouad documents, control room
modifications, additional human engineering review, etc.). As these
commitments are completed, you will be formally notified. In light of the
commitments we have made herein, we propose that the standing of this item be
revised to confirmatory.

Very truly yours,

YANKEE ATOMIC ELECTRIC COMPANY
2 i '

John DeVincentis
Engineering Manager

Enclosure

cc: Atomic Safety and Licensing Board Service List




William S. Jordan, III
Diane Curran

Harmou, Weiss & Jordan
20001 S Street N.W.
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Washington, D.C. 20009

Roy P. Lessy, Jr., Esquire

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert A. Backus, Esquire
116 Lowell Sireei

P.0. Box 516

Mancehster, NH 0310°%

Philip Ahrens, Esquire

Assistant Attorney General
Department of the Attorney General
Augusta, ME 04333

Mr. John B. Tanzer
Designated Representative of
the Town of Hampton
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Hampton, NH 03842

Roberta C. Pevear

Designated Representative of
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Designated Representative of
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RFD 1
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Jo Ann Shotwell, Esquire
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Environmental Protection Bureau
Departmenrt of the Attorney General
One Ashburton Place, 19th Floor
Boston, MA 02108

Senator Gordon J. Humphrey
U.S. Senate

Washington, DC 20510
(Attn: Tom Burack)

Diana P. Randall
70 Collins Street
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Donald E. Chick
Town Manager
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Brentwood Board of Selectmen
RED Dalton Road
Brentwood, New Hampshire 03833
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155 Washington Road
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City Hall
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208 State House Annex

Concord, Nil 03301
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South Hampton, NH 03842
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PART (1)

RESPONSE TO DISAGREEMENTS ON METHODS




- SS IT RESPONSES

NRC staff reviews of Seabrook reports and the DCRDR in-progress audit at
Seabrook Station determined that the Seabrook DC DR substantially meets
the requirements of Supplement 1 of NUREG-0737 and the guidelines of
NUREG-0700 with the exception of three areas:

o The system function and task analysis,

Dt

o The comparison of display and control requirements determined b
function and task analysis with a Control Room inventory, and

o Implementation schedule definitions.

We have reviewed the In-Progress Audit Results as well as our previous
submittals on both the DCRDR and EOPs. We have found that much of the
information requested by the NRC staff does exist. However, it was not
presented in & manner such that the NRC DCRDR team could efficiently
review it. We believe that the following clarifications will enable the
team to determine that the Seabrook DCRDR meets all the requirements of
Supplement 1 to NUKEG-0737.

A. Systems Function and Task Analysis

The staff contends that Seabrook's function and task analysis
documentation does not show evidence of a systematic determination of
information and control capability requirements (e.g., information
parameter type, dynamic range, accuracy, frequency; or control
capability type, precision, duration, criticality), which could be
objectively compared to the instrumentation available in the Control
Room. information requirements must be based upon the needs of the
operator to successfully perform a described task. It appears to the
staff, based upun our submittals to them, that these needs were not
analyzed before the instrument and control requirements were developed.

There has been a great deal of discussion within the industry and
between industry and NRC on this subject in the past year, culminating
with meetings between Owners Groups and NRC representatives f..m both
the Procedure Development Group and the Control Room Review Group.
This NRC meeting with the Westinghouse Owners Group Procedures
Subcommittee wars held on March 29, 1984. The purposes of that meeting
were (1) for the Subcommittee to discuss how operator information and
control needs have been addressed by the Emergency Response Guideline
(ERG) development effort, and (2) for the staff to identify any
additional analyses or documentation needed for review. A
presentation was made by Messrs. McXinney and Surman which included a
description of the ERC background documents, development of Revision 1
to the ERG, interactions with the NRC, Supplement 1 to NUREG-0737
requirements, and a detailed discussion in the development of the ERGs
and the accompanying background documentation. At this presentation,
it was emphasized that one of the main objectives of the ERGC is to
identify the operator tasks necessary to perform those functions
identified in the background documentation.




At this meeting, the staff made the following comments:

1. Based on the presentations by Mr. McKinney and Mr. Surman, it
appears that Revision 1 of the ERG and background documents do
provide an adequate basis for generically identifying information
and control ne.ds.

2. Each licensee and applicant, on a plant-specific basis, must
describe the process for using the generic guidelines and
background documentation to identify the characteristics cf needed
instrumentation and controls. For the information of this type
that is not available from the ERG and background documentation,
licensees and applicants must describe the process to be used to
generate this information (e.g., from transient and accident
analyses) to derive instrumentation and control characteristics.
This process can be described in either the PGP or DCRDR Program

Plan with appropriate cross-referencing.

3. For potentially safety-significant, plant-specific deviations from
the ERG instrumentation and controls, each licensee and applicant
must provide in the PGP a list of the deviations and their
justification. These should be submitted in the plant-specific
technical guideline portion of the PGP, along with other technical
deviations.

4. FPor each instrument and control used to implement the Emergency
Operating Procedures, there should be an auditable record of how
the needed characteristics of the instruments and controls were
determined. These needed characteristics should be derived from
the information and control needs identified in the background
documentation of Revision 1 of the ERG or from plant-specific
information.

S. It appears that the Basic version of the ERG and background
documentation provide an adequate basis for generically deriving
information and control needs. However, because of the
differences in the organization of the material in the background
documents between Basic and Revision 1, .t is apparent that it
would be easier to extract the needed information from the
Revision 1 background documents.

Based upon the clarification expressed in the above staff comments, we
have reviewed both our previous submittals of information to the staff
and the results of the staff in-progress audit. From our review, it
is apparent to us that the information submitted to the staff does not
fully respond to the staff comments resulting from the March 29, 1984
WOG-NRC meeting. We will, therefore, address each meeting comment
directly, responding to it here. To aid in this response, we have
developed a report describing our plant-specific process for using the
generic guidelines and background documentation to identify the
characteristics of needed instrumentation and controls. The report is

titled, Seabrook Emergency Response Procedure Program, and is attached
here.

or



Second, it appears that there still exists some misunderstanding on
the staff's part of how our Detailed Control Room Design Review was
done. We will attempt toc clear up those misunderstandings also, by
addressing them in detail.

c ts

NRC Comment

1. Based on the presentations by #r. HcKinney and Hr. Surman, it
appears that Revision 1 of the ERG and background documents do
provide an adequate basis for generically identifying information
and control needs.

5. It appears that the Basic version of the ERC and background
documentation provide an adequate basis for generically deriving
information and control needs. However, because of the
differences in the organization of the material in the background
documents between Basic and Revision 1, it is apparent that it
would be easier to extract the needed information from the
Revision 1 background documents.

Seabrook Response

Seabrook Station used the Basic version of the ERG and background
documentation in developing their Emergency Operating Procedures
(EOPs). This Basic version was submitted to you as Westinghouse
Owners Group Emergency Response Guidelines, Revision 1, 06-111, dated
November 30, 1983.

Since that date, Revision 1 of the ERG and background documents were
submitted to you in early May 1984. As described in the attached
report, a plant task force has continuously revised, improved, and
modified the draft plant-specific ERPs in parallel with and based on
the Revision 1 ERGs.

Based upon the two staff comments above, it appears to us that the WOG
documents satisfy one part of the staff position - that we do not
define operator's information and control needs. These documents do

this on a generic basis.

NRC Comment

2. Bach licensee and applicant, on a plant-specific basis, must
describe the process for using the generic guidelines and
background documentation to identify the characteristics of needed
instrumentation and controls. For the information of this type
that is not available from the ERG and background documentation,
licensees and applicants must describe the process to be used to
generate this information (e.g., from transient and accident
analyses) to derive instrumentation and control characteristics.
This process can be described in either the PGP or DCRDR Program

Plan with appropriate cross-referencing.




Seabrook Response

On January 17, 1984, Seabrook submitted their Emergency Operating
Procedure Package (EOPP) to the NRC, SBN-616. This package describes
the process for using generic guidelines and background documentation
to identify the characteristics of the needed instrumentation and
controls. The process is more completely described in the attached

report, Seabrook Emergency Response Procedure Program.
< nt

3. For potentially safety-significant, plant-specific deviations from
the ERG instrumentation and controls, each licensee and applicant
must provide in the PGP a list of the deviations and their
justification. These should be submitted in the plant-specific
technical guideline portion of the PGP, along with other technical
deviations.

S R onse

This type of information will be developed as described in the
attached report.

NRC Comment

4. For each instrument and control used to implement the Emergency
Operating Procedures, there should be an auditable record of how
the needed characteristics of the instruments and controls were
determined. These needed characterisiics should be derived from
the information and control needs identified in the backgroun:
documentation of Revision 1 of the ERG or from plant-specific
information.

broo onse

This record has been developed, and is available for review at
Seabrook Station.

We believe that the above discussion and referenced submittal of
information responds to the staff position that the task analysis
process used in development of the Seabrook EOPs does not define
operator needs with respect to information and control. Operator
information and control needs are identified in a manner acceptable to
the NRC.

on 1 and Control Requirements Determined b

The Comparison of Display and Control Requirements Determined by
Function and Task Analysis With a Control Room Inventory (Supplement 1
to NUREG-0737, Requirement 3)

The staff states in Section 2.3.3, Control Room Inventory, of the
In-Progress Audit Results letter that our process does not satisfy
Requirement 3 of Supplement 1 to NUREG-0737 because the function and
task analysis, as described in previous Seabrook submittals, did not
specify control and display characteristic requirements in sufficient
detail to permit comparison with the inventory characteristics. 1In



the previous response on Systems Function and Task Analysis, we
further described ‘he analysis and how it was carried out. We believe
we have now responded to this conclusion, and have met Requirement 3
of Supplement 1 to NUREG-0737.

) /Lic Misinterpretation

The second problem with respect to this section on System Function and

Task Analysis appears to be a misinterpretation of some of the information

provided to you. In an effort to clarify these, we will address the
specific statements in the section and point out the misinterpretation.

1.

Section 2.3.2, page 7

NRC Statement

"The purposes of the task analysis as described in the revised
Seabrook report are:

1. Ab initio procedure preparation.

2. Understanding given procedures when they are not otherwise
clear as tc goals, functions, and component tasks.

This description does not agree with Requirement 2, which specifies
that the purpose of the task analysis is to, 'identify control room
operator tasks and information and control requirements during
emergency operations.'"

Response

On page 6 of the revised Seabrook report, we state that "task

analyses, procedure talk-throughs and follow-up walk-throughs must
be considered as a single inseparable effort.” We go on to state
the: the purpose of the talk-throughs and subrequent walk-throughs
was Lo: "(a) simulate actions by operators in operating, managing
and maintaining safe operation of the plant; (b) identify errors
stimulated by design inadequacies, and (c) exercise most elements
of the Main Control Board that are frequently used, or for which
human error probably is considered significant due to high usage
or potential impact on plant operation.”

If we take task analysis, whose purpose is described in (1) and
(2) and talk-throughs and walk-throughs, whose purposes are
described in (a), (b) and (c), a single, inseparable effort; then
we believe it does agree with Requirement ? of NUREG-0737,
Supplement 1.

Section 2.3.2, page 8
NRC Statement

"Questions cf task goals and functions for each nrocedure were
discussed and clarified, drawing heavily on the Emergency Response
Guideline (ERG) System Review and Task Analysis (SRTA) done by

»o
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Westinghouse for the Westinghouse Owners Group (WOG). The task
analysis performed by Westinghouse was not described, nor were the
objectives of the analysis stated. The specific steps selected
for use from the Westinghouse task analysis are not identified.
Subsequent staff review of the WOG SRTA indicates that it is a
satisfactory start in identifying and describing tasks, but it is
generic, not plant specific, and does not identify required
information and control capability characteristics sufficiently to
compare informational needs to a control room instrumentation and
control inventory."

The Westinghouse task analysis was not described. It has since
been submitted, and its use is described in proceeding pages.

Section 2.3.2, page 8
C tementc

"The second step of the Seabrook task analysis, consisted of
talk-throughs of procedures in the simulator. Comments were made
by the HF consultants and I&C engineers regarding decision
criteria, displays required/available and controls
required/available. This process is satisfactory for the
verification/validation effort but is an unsystematic approach to
defining information and control capability requirements and
cannot ensure accuracy or completeness. The analyst is influenced
by existing instrumentation rather than defining the
characteristics of what is needed by the operator to accomplish
the task."

see R onse

We feel this has been addressed in our discussion of the use of
the Westinghouse documents.

2.5, e 9

NRC Statement

In step (4) of the NUREG-0700 guideline, the task analysis is
performed to establish what instrumentation, controls, and
equipment the operator needs for action and decision making. 1In
the Seabrook report, no attempt was made to establish the input
and output information and resulting control and display

, because the controls and displays already existed in

the control room.

ce n

We believe this has now been addressed in our discussion of the
use of the Westinghouse documents.



5. Section 2.3.2, page 9
NRC Statement

The Seabrook report implies that the selection and location of
Main Control Board (MCB) components, using systems design and
detailed design review processes, resulted in an HED-free design
which obviated the need to use the methodology of systems function
and task analysis as recommended by NUREG-0700 to determine
instrumentation and control requirements.

is not needed. It should be clear from the report and the results
that a task analysis was done.

The discussion referenced here, dealing with the original design
process, was only to point out that the original design process
included many of the steps recommended for a Human Factors

Review. Experienced operators were used in the design and review;
a full-scale mock-up was developed, reviewed and changed; and a
full scale simulator was designed, reviewed, and again changed to
provide easier, more effective operation. We wished only to point
out that, although a Human Factors specialist was not used in this
design procesr, many experienced operators were. The design,
mock-up and simulator reviews and changes could not help but find
many HEDs; and these were corrected.

We did not call the process a substitute for a task analysis.
a hedule Definitions
We agree to the implementation schedule as defined by the staff.

0o Schedule A, B - Complete prior to fuel load.

0 Schedule C - Complete prior to start-up after first refueling
outage.

o0 Schedule E - No corrective action is necessary.

Work in Progress

The following reviews are presently in progress. Any identified HEDs
resulting from the work will be reported to the NRC at least 120 days
PTLF. The discrepancies will be corrected on a schedule approved by

nse
It is not the intent of our report to imply that a task analysis
the NRC.



o Radiation Monitoring System
o Lighting
o Control Room Administrative Procedures

Two items will not be completely reviewed until after commercial
operation. They are:

o Auditory signals and acoustic noise

o Heating, Ventilation, and Air Conditioning

Two studies are being completed.

They will be submitted in the near future.

o Tabulation of colors

0o Tabulation of lights and in control room indicators

We trust that the information provided above responds adequately to
and resoives the NRC concerns expressed in the In-Progress Audit
Report. If more information is needed, or if a meeting is necessary

to discuss any resolution, we are ready to provide such information or
meet with you at your convenience.
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ATTACHMENT 1

~ REPORT -

SEABROOK EMERGENCY RESPONSE
PROCEDURE PROGRAM



Since the WOG BASIC ERG set was issued, the Seabrook Station staff has been
developing plant-specific Emergency Response Procedures (ERPs) in concert with
the WOG effort. The plant staff has actively participated in the WOG ERG
program including attendance at all ERG Seminars by station staff operations
and engineering personnel involved in ERP development. The Seabrook
Operations Manager is a permanent Procedures Subcommittee member.

The first draft plant-specific ERPs were generated under the direction of
senior plant operating personnel who were most familiar with plant-specific
systems and had previous nuclear power plant operating experience. These EKPs
were based on the WOG HP BASIC set with appropriate modifications for
plant-specific use. These draft procedures were used for the DCRDE.

Since that time, a number of significant milestones have been passed in the
evolution of Seabrouk ERPs. These include the following:

o The Plant Operations Manager appointed a dedicated task group consisting
of SRO level operations personnel to follow the WOG Revision 1 ERG
program. This task group established interfaces with Yankee Atomic
Electric Company Engineering and Analysis Groups to establish the
expertise necessary at the plant level to generate Revision 1 based,
plant-specific ERP.. X

o The plant ERP task gi o'~ has identified plant-specific instrumentation
requirements to prop:.r) "execute the ERP tasks. For the instrumentation
required, but not ¢r :inally provided, the ERP task group has been working
with Yankee Atomic Eiectric Company since 1982 to establish specific
instrumentation design requirements to include qualification, range,
accuracy, display, etc. The new ERP-based instrumentation package
includes post-accident qualified, redundant train systems to provide both
hard wired indications and SPDS graphic display inputs for the following
variables:

a) RCS subcooling based on average core exit temperature,
b) RCS pressure with transmitters located outside containment,

¢) Average core exit temperature based on average of twenty-seven incore
TCs per train,

d) Reactor vessel collapsed level,

e) Reactor vessel dynamic head,

f) Wide-range neutron flux (fission chamber based power)

g) Wide-range neutron flux rate, and

h) Shutdown monitor

This new instrumentation, when combined with the existing qualified
instrumentation and display capabilities, provides the information

necessary to complete ERP tasks and to monitor all critical safety
functions.




© The plant ERP task group has continuously revised, improved and modified
the draft plant-specific ERPs in parallel with and based on the Revis.on 1
ERGs.

o In October of 1983, the WOG conducted the Revision 1 ERG Validation
Program at Seabrook Station using the Revision 1 based plant-specific
ERPs. It was evident that these procedures were effective in mitigating a
broad range of complex emergency transients. The instrument and controls
needed to execute the procedure tasks were verified tc be adequate.

0 Since the Revision 1 ERG Validation Program, the ERP task team has been
involved in resolving comments generated during the pirogram, most of which
were plant-specific in nature.

In December of 1983, the WOG began issuance of Revision 1 ERG background
documents. Prior to this time, the ERP task team had made the decision to
write plant-specific background documents. At the time, the decision was
based on the usefulness of the documents for operator training and the
preservation of the research and analytical work used to write the
plant-specific ERPs. The plant-specific background documents would also
include the following information.

o Documentation of all setpoints, values and control characteristics
required for the plant-specific ERPs. This documentation, called the ERP
Setpoint and Value Study, also contains data regarding instrument and
control usage, instrument accuracy, error analysis, required ranges,
applicable calculations, and informational source references.

0 Operator task analysis.

o Identification of plant-specific deviations from the generic WOG ERGs. By
the nature of the plant-specific background documents, all
instrumentation, control and strategy deviations are identified by
comparison with the Revision 1 ERG Background Documents. Since there are
many technical deviations, the ERP task team strongly opposed a special
document that only identifies "significant” deviations because it is
extremely subjective.

o Safety analysis is included and will delete all generic, non-plant-
specific information. Where the generic analysis i non-applicable or
insufficient, a plant-specific analysis will be substituted.

The plant-specific background document generation effort is the last phase of
the plant-specific PGP project and parallels the WOG Revision 1 evolution.

The plant-specific background document generation effort at Seabrook has just
begun, having just received the WOG Revision 1 generic documents. The
plant-specific documents will use the WOG format and will be available for
review and audit when completed.

The plant ERP task team is completing the plant-specific background document
for E-0. A draft copy is provided in this transmittal for your use. We trust
that this portion of our PGP effort provides the documentation necessary to
show evidence of a systematic determination of all information and control
capability necessary to accomplish procedural tasks. Background documents,



like the E-0 draft provided, will be prepared for all plant-specific ERPs. We
expect this effort to be complete by June 1, 1985.

Since we know that our ERPs are effective in mitigating accidents, based on
the ERC Validation Program, we expect that the NRC DCRDR team open items would
be placed in a confirmatory status pending completion of our plant-specific

background documents.

@
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NOTE:

E-O BACKGROUND DOCUMENT

The detailed plant-specific background document contains documentation
regarding plant-specific setpoints and values along with supporting
calculations and analysis. In cases when a setpoint or value is used
more than once, the supporting documentation is provided with the first
procedural usage. Plant-specific descriptive information and departure
from the generic ERG is discussed where appropriate.



STEP DESCRIPTION TABLE FOR E-0 STEP 1 =~ NOTE 1

NOTE:_ Steps 1 through 14 are IMMEDIAT” ACTION steps.

PURPOSE: To remind the operator that the first 14 steps are immediate actions

BASIS:

Immediate actions are those actions which the operator should be able to perform
before opening and reading his emergency procedures. In general, immediate
actions are limited to the verification of automatic protection features of the
plant. Although the immediate actions should be memorized by the operator, they
need not be memorized verbatim. The operator should know them well enough to
complete the intent of each step, which is to verify that the automatic actions

have occurred. The order in which they should be performed should also be con-
sistent with the step sequence requirements, i.e., the order of the first four

steps is important and the rest may be interchanged.

ACTIONS:
N/A

INSTRUMENTATION:

N/A

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE :

The intent of the immediate action steps should be committed to memory

PLANT-SPECIFIC INFORMATION:

N/A




STEP DESCRIPTION TABLE FOR E-0 STEP 1 - NOTE 2

NOTE: Initiate monitoring of critical safety function status trees at Step
OR if exiting from this procedure.

PURPOSE: To remind the operator that the rules of usage direct that status tr-e
monitoring begin as directed in E~0 (Step 27) oi when exiting E-C to

another ERP.

BASIS:

The immediate actions and subsequent diagnostic steps in E-0 must be completed
to ensure that protection and safeguards systems are operating or have operated.
Therefore, critical safety function status trees are not formally monitored
until immediate action checks, verifications and initial diagnostics are
complete.

ACTIONS:
N/A

INSTRUMENTATION:

N/A

CONTROL/EQUIPMENT :

N/A

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

N/A



STEP DESCRIPTION TABLE FOR E-0 STEP 1 - NOTE 3

NOTE: Review OPERATOR ACTION SUMMARY periodically.

PURPOSE: To remind the operator to review the operator action summary for the
E-0 series of procedures.

BASIS:

The operator action summary provides a list of important items that should be
continuously monitored. If any of the parameters exceed their limits, the
appropriate operations should be initiated. Key cautions that apply to multiple
steps or the entire procedure are listed. The operator action summary appears

on the back side of each procedure page so that is is always visible to the
control room command operator.

ACTIONS:

N/A

INSTRUMENTATION:

N/A

CQONTROL/EQUIPMENT:

N/A

KNOWLEDGE :

Since each operator action summary page for a particular procedure is poten-
tially unique, the operator should know what items comprise each summary.
Periodic review of the summary page while the procedure is in effect provides
assurance that the command operator will direct the proper response. Operators
are not required to memorize items since this step requires that items be
reviewed.

PLANT-SPECIFIC INFORMATION:

N/A



STEP DESCRIPTION TABLE FOR E-0

STEP: Verify Reactor Trip

PURPOSE: To ensure that the reactor has tripped

BASIS:

Reactor trip must be verified to ensure that the only heat being added to the
RCS is from decay heat and reactor coolant pump heat. The safeguards systems
that protect the plant during accidents are designed assuming that only decay
heat and pump heat are being added to the RCS. If the reactor cannot be
tripped, a transition is made to FR-S.1, RESPONSE TO NUCLEAR POWER

GENERATION/ATWS, to deal with ATWS conditions.
ACTIONS:
o Determine if the reactor has tripped

o Determine if the reactor will not trip

o Trip the reactor
o Transfer to FR-S.1, RESPONSE TO NUCLEAR POWER GENERATION/ATWS, step I

INSTRUMENTATION:

o Control rod bottom lights lit indicate that the associated control rod is
fully inserted. Each control and shutdown rod has its own rod bottom light.

o Reactor trip and bypass breaker position is indicated by position lights.

o Neutron flux decreasing can be verified by any of the following indicators:
1) Power range flux in percent (0-120%)
2) Intermediate range flux in amps (10-11 - 10‘3
3) Source range flux in counts per second (10Y - 106)
4) Neutron flux recorder (NR-45) which covers all ranges of weutron flux

o Post Accident Neutron Flux (Fission Chamber) in range of 1082 -2 x 10-2 power
for each redundant train.

o Post Accident Neutron Flux Rate (Fission Chamber) in range of (=)l = (+)7
DPM in each rec-~dant train.

CONTROL/EQUIPMENT:

Redundant switches for manual reactor trip, (each switch trips both trains).



STEP DESCRIPTION TABLE FOR E-0 (Cont)  STEP 1

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

The manual reactor trip switches deenergize the undervoltage trip coils and
energize the shunt trip coils.

The verification of reactor trip will normally be accomplished using the
Westinghouse supplied DRPI and nuclear instruments. The post-accident nuclear
instruments are used to detect loss of core shutdown during the accident and
subsequent recovery actions. These instruments are also used to feed the
critical safety function status trees.

(#7.



STEP DESCRIPTION TABLE FOR E-0 STEP Z

STEP: Verify Turbine Trip
PURPOSE: To ensure that the turbine is tripped
BASIS:

The turbine is tripped to prevent an uncontrolled cooldown of the RCS due to
steam flow that the turbine would require.

ACTIONS:

o Determine if all turbine stop valves are closed
o Trip the turbine

INSTRUMENTATION:

Turbine stop valve position indication for each stop valve

CONTROL/EQUIPMENT:

o Turbine trip pushbutton
o Main steamline isolation valve (MSIV) switches
o Generator breaker switch

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

N/A




STEP DESCRIPTION TABLE FOR E-0 STEP 3

STEP: Verify Power To AC Emergency Busses
PURPOSE: To ensure ele.trical power to at least one emergency bus

BASIS:

AC power must be verified from either offsite sources or the diesel generators
to ensure adequate power sources to operate the safeguards equipment., At least
one train of safeguards eguipment is required to deal with emergency comditionms.
If at least one irain is not svailable, the cperator should try to quickly
restore one train, e.g., start a diesel generator and load it on the emergency
bus. If at least one train cannot be restored quickly, the operator should
transfer to ECA-0.0, LOSS OF ALL AC POWER.

It is also desirable to have power to all ac emergency busses. If power is
available to only one train, the operator should initiate attempts to restore
power to the other train while continuing with the next step in the procedure to
deal with the emergency condition,

ACTIONS:

Determine if at least onme wc emergency bus is erergized

Determine if power cannot be restored to at least one ac emergency bus
Determine if all ac emergency busses are energired

Try to restore power to at least one ac emergency bus

Transfer to ECA-0.0, LOSS OF ALL AC POWER, step 1

Try to restore power to deenergized ac emeigency busses

O o000 o000

INSTRUMENTATION:

Voltage indication for each 4160 VAC emergency bus

CONTROL/EQUIPMENT:

Controls for starting and loading diesel generators

KNOWLEDCE :

N/A

(49
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STEP DESCRIPTION TABLE FOR E-0 (Coni) STEP _ 3

PLANT-SPECIFIC INFORMATION:

Emergency bus voltage indication is provided for each bus. Normal voltage is
4160 VAC. Indicators are scaled 0-5000 VAC.

Power for the emergency busses and non-emergency busses is not normally depen-
dent on a fast transfer feature subsequent to the turbine trip. Since the
generator breaker is upstream of the normal Unit Auxiliary Transformer (UAT)
feed, power simply reverses and backfeeds through the Generator Stepup
Transformer (GSU) to the plant busses, hence there is no requirement for a fast
transfer to another offsite source.

If the UAT or GSU fails, a fast tranc’er will occur which switches to the
Reserve Auxiliary Tran- ‘ormer (RAT). This transfer is dependent on multiple
breaker operation and could result in one or more dead plant busses should a
breaker fail to operate properly.

See attached sheet.




SEABROOK STATTON

Setpoint and Value Study Documentation Sheet

Setpoint/Value Deascription: Bus E5 & E6 Voltage

Determined Setpoint/Value: 0-5000 + 100V Scale Grad 100V

Specific Instrument Usage: EDE-VM-9708, 9718
VTR 0.5% Accuracy

References/Sources: 3, F.P. 31123, 5KV Switchgear Instruction Manual
Assunptions:
Calculations: PT Accuracy = +1Z (Enveloping)

ViR Accuracy = +0.5%

Indicetor éccuracy = +2%

Error in = :,{*(1)2 + (0.5)2 + (2)2

% Span
-1(1+f§?+£ - 4+ 2.3%
Error = 5000 x +2.3%
= 4+ 115V ~ + 100V




STEP DESCRIPTION TABLE FOR E-0 STEP _ 4

STEP: Check If SI Is Actuated

PURPOSE: To determine if SI is in service or is required

BASIS:

The operator should check if SI is actuated or if only a reactor trip has
occurred. He should also evaluate if an SI is required but has not occurred.

ACTIONS:

o Determine if SI is actuated
o Determine if SI is required
0 Actuate SI

o Transfer to ES-0.1, REACTOR TRIP RESPONSE, step 1

INSTRUMENTATION:

o SI actuation status lights
0o SI actuation annunciator lights for Train A and Train B

CONTROL/EQUIPMENT:

Two manual SI actuation switches, each of which actuates both trains of SI

KNOWLEDGE :

Conditions requiring SI actuation

PLANT-SPECIFIC INFORMATION:

If only one train of SI is actuated, the operator is instructed to manually
actuate SI to establish full ECCS actuation



STEP DESCRIPTION TABLE FOR E-O

STEP: Verify FW Isolation

PURPOSE: To ensure feedwater isolation has uccurred

BASiS:

Tr: main feedwater system is isolated on a FW Isolation signal to prevent
urcontrolled filling of any steam generator and the associated excessive RCS
cooldown which could aggravate the transient, especially if it were a steamline
break. The main feedwater pump turbines are tripped if running since they con-
tinue tv demand steam for minimum flow recirculation.

ACTIONS:

o Determine if the following valves are closed:
= Main FW flow control valves
= Main FW flow control bypas; valves
- Main FW isolation valves

o Close valves as necessary

o Verify main FW pump turbines tripped

o Verify main FW pump discharge valves closed

INSTRUMENTATION:

Position indications for:
o Main FW flow control valves
o Main FW flow control bypass valves
0 Main FW isolation valves
0 Main FW pump discharge valves

CONTROL/EQUIPMENT:

Switches for:

Main FW flow control valves

Main FW flow control bypass valves
Main FW isolation valves

Main FW pump turbine

Main FW pump discharge valves

o
o
(+]
o
o
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STEP DESCRIPTLON TABLE FOR E-0 (. ont) STEP 3

KNOWLEDGE :
N/A

PLANT-SPECIFIC INFORMATION:

Main feedwater isclation should occur automatically after a reactor trip (P-4)
in conjunction with a low Tpyc condition (564°F). The combination of P-4 and
low Tpyg closes the following:

© MHain FW flow control valves (regulating valves)
o Main FVW flow control bypass velves (regulating valve bypass valves)
o Main FV {solation valves

With an SI signal present, the above automatic actions should automatically
occur plus the foliowing:

o Main FW pump turbines trip
© Main FW pump discharge valves close
o Startup feed pump auto start is blocked

At Seabrook, SC blowdown isolation occurr nytime the emergency feedwater (EFW)
pumps get an auto start signal. Any of the following signals cause EFW pump
stertup:

SI

Low Low SG level in any SG
loss of Power

Manual Demand

In addition, a Phase A isolation will also terminate SG blowdown and is verified
in Step 6. SC sample isolation cccurs when SG blowdown is terminated.

Q‘.



STEP DESCRIPTION TABLE FOR E-0 STEP 6

STEP: Verify Containment Isolation Phase A Actuation

PURPOSE: To ensure non-essentisl containment penetrations are isolated end to
verify Phase A actuated equipment is aligned.

BASIS:
The non-essential containment penetrations are isolated to prevent potential

release of radiocactive materials from containr:nt and other supporting equipment
is aligned as required by design.

ACTIONS:

© Determine if Containment Isolatior Phase A is actuated

o Determine i{f Containment Isolation Phase A valves are closed
o Actuate Phase A

o Close Phase A valves as necessary

o Align Phase A actuated equipment as necessary

INSTRUMENTATION:

o Containment Isolation annunciator

o Containment Isolation Phase A valves position status lights
o Containment Isolation Phase A valve position lights

o Containment Isolation Phase A equipment status lights

CONTROL/EQUIPMENT:

Switches for:
o Containment Isolation Phase A actuation for each train

o Containment Isoclation Phase A valves
o Containment Isolation Phase A ('T' signal) actuated equipment

KNOWLEDGE:
N/A

PLANT-SPECIFIC INFORMATION:

Phase A status panels, one for each train, are provided so that the operator can
determine at « glance whether any Phase A actuated device is not in its proper
position or status. The status panels are designed so that all status lights
are 11t when all Phase A actuated equipment is aligned. Any unlit device would
indicate that the essociated device is NOT in its correct alignment. The opera-
tor would then manually align the device as necessary.

Ly Y 4



STEP JESCRIPTION TABLE FOR E-0 STEP 7

STEP: Verify EFW Pumps Running

PURPOSE: To ensure EFW pumps are running

g

18:

Both EFW punmps (one motor driven and one turbine driven) start automatically on

an S1 signal to provide feed to the SGs for decay heat removal.

ACTIONS:

0 Determine if MD EFW pump is running

0 Determine if the turbine-driven pump is i1unning

o Start EFW pumps if necessary

o Open turbine-driven pump steam supply valves if necessary
0 Check that the turbine-driven pump trip valve is open

INSTRUMENTATION:

© MD EFW pump status indication lights
0 Turbine-driven EFW pump steam supply valve position indication lights
© Turbine-driven EFW pump trip valve position indication light

CONTROL/EQUIPMENT:

Switches for:

o MD EFW juump

o Turbine-driven EFW pump steam supply valves, MS-V127 and MS-V128
KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

Both EFW pumps (wotor driven and turbine driven) start on any of the following
conditions:

SI actuation

Any SG level < 18.1% NR (Low Low SG Level setpoint)
Loss of a. power

Manual demand

o000




STEP DESCRIPTION TABLE FOR E-0 STEP 8

STEP: Verify ECCS Pumps Running
PURPOSE: To ensure ECCS pumps are running

BASIS:

ECCS provides makeup inventory to the RCS for cooling of the core during acci-
dent conditions. Since SI is actuated, all ECCS pumps have a start signal and
the operator should verify that they are running.

ACTIONS:

o Determine {f the following pumps are running:
- Centrifugal charging pumps (CCPs)
- Safety injection pumps (SIPs)
- Residual heat removal pumps (RHRs)

o Start pumps if necessary

INSTRUMENTATION:

Status indications for:
o CCPs
o SI pumps
o RHR pumps

CONTROL/EQUIPMENT:

Switches for:
o CCPs
o SI pumps
o RHL pumps
KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

N/A

A
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STEP DESCRIPTION TABLE FOR E-O STEP 9

STEP: Verify PCCW Pumps - RUNNING

PURPOSE: fo ensure that at least one PCCW pump in each traln associr .ad PCCW
loop is running and that at least one thermal barrier cooling pump is
running

BASIS:

PCCW pumps provide cooling to certain safeguards components and the reactor
coolant pump thermal barrier cooling system

ACTIONS:
o Determine if PCCW pumps are running - at least ome pump per loop

o Start PCCW pumps if necessary
o Determine if at !2ast one thermal barrier cooling pump is running

INSTRUMENTATION:

PCCV pumps status lights
Thermal barrier cooling pump status lights

CONTROL/EQUIPMENT:

Switches for PCCS pumps
Switches for thermal barrier cooling pumps

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

The thermal barrier cooling system consists of a dedicated closed cooling loop
exclusively for the reactor coolant pump thermal barriers. This cooling loop
can be cooled by either or both Train A or B PCCW loops. All thermal barrier
cooling system components are located inside containment. This system maintains
thermal bar.ier cooling to all four RCP thermal barriers should either PCCW loop
become disabled and is a backup RCP seai cooling mechanism should RCP seal
injection flow be reduced or lost.



STEP DESCRIPTION TABLE FOR E-0 STEP _10

STEP: Verify Ultimate Heat Sink Operation

PURPOSE: To ensure that either the Atlantic Ocean or the cooling tower can
accept the PCCVW and the emergency diesel generator heat loads

BASIS:

Service water pumps or cooling tower pumps and fans provide cooling to the
cuwergency diesel generator cooling system (DCCW) and each PCCW system

ACTIONS:

0 Determine if service water pumps are running - at least one per train
0 Starr eeorvice water pumps - at least one per train
-OR-
o Determine if cooling tower pump and fan are running in train
o Start cooling tower pump and fan in train

INSTRUMENTATION:

0 Service water pump status lights
o Cooling tower pump status light
o Cooling tower fan status light

CONTROL/EQUIPMENT:

o Switches for service water puaps in each train

o Switches for cooling tower pumps, one in each train
o Switches for cooling tower fan(s) in each train

o Tower actuation switch for each train

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

Either one service water pump or one cooling tower pump and cooling tower fan in
the TA mode in each train must be operating to establish an adequate heat sink.




STEP DESCRIPTION TABLE FOR E-0

STEP: Verify SW Cocling to DGCW

PURPOSE: To ensure that the emergency diesel-generators have adequate cooling

1S:

Diesel-generator cooling is essential since the units automatically start on an
'l signal, regardless of whether a loss of power has occurred.

ACTIONS:

¢ Determine if the service water (SW) flow isolation valve opens upon diesel-
generator start for each train

o Verify service water (SW) flow is indicated fnr each train - GREATER THAN
1700 GPM
INSTRUMENTATION:

0 SW valve position status light for each train
o SW flow indicator for each train

CONTROL/EQUIPMENT:

Switch for SW isolation valve in each train

KNOWLEDGE :

N/A



STEP DESCRIPTION TABLE FOR E-0 (Cont) STEP _11

PLANT-SPECIFIC INFORMATION:

SW flow indicators to each diesel-generator are 0-2500 GPM. Normal flow is
approximately 1800 GPM. See attached sheet.

This step represents a departure from the generic plant in that the Containment
Fan Coolers at Seabrook are not required to limit containment pressure, tem
perature or humidity during accident conditions. No credit is taken in the
safety snalysis for these fans, however they will remain operating until Phase B
isolation occurs or a Loss of Power with SI condition exists. Since five of the
8ix Containment Fan Coolers are normally run continuously, no action step in E-0
is necessary. If containment pressure reaches the Phase B isolation setpoint of
18.0 PSIG, the redundant train Containment Building Spray Systems actuate to
limit containment pressure and temperature.

Since verification of proper service water (SW) cooling to the diesel-generators
is necessary, this step was substituted in lieu of the inapplicable generic ERG
step.

),



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources: ;
2.

Assumptions:

Calculations:

D/G SW Flow Indication

1700 gpa at 95°F

SW F1 6181, 6191 (0-2500 gpm), minor grad. 100 gpm

RAI 420.48

C. R. Tuley, et al., "Westinghouse Setpoint
Methodology for Protection and Control
Systems-Seabrook Station", November 1982

Flow required = 1800 gpm at 95°F
Error = + 3. % based on * 2% (actual *+ 1%)

Minimum required for operation on cooling tower

Round down due to

Min. Flow ™ 1800 - g5 - 1738  Round to 1700 gpm

Error in GPM

NOTE: Lower flows permissable at colder temp or
less than full load

1800 x 3.6% x (2500 :
2 x 100 (1800

62 gpm

"



STEP DESCRIPTION TABLE FOR E-0

STEP: Verify Containment Enclosure Cooling and Exhaust

PURPOSE: To ensure design environmental conditions are maintained for safe-
guards equipment and to check that a negative containment enclosure
pressure is established

BASIS:

Containment enclosure cooling ensures long term operating capability for safe-
guards equipment. The containment enclosure exhaust function provides assurance
that any containment leakage or airborne leakage from safeguards equipment is
filtered before it is discharged to the plant vent.

ACTIONS:

Determine if at least one containment enclosure cooling unit is operating
Start cooling unit if necessary

Determine if containment enclosure pressure is negative

Adjust enclosure pressure as necessary

o000

INSTRUMENTATION:

o Status lights for containment enclosure cooling system fans and damper posi-

tion
o Status lights for containment enclosure exhaust fans and damper position

o Containment enclosure negative pressure indication

CONTROL/EQUIPMENT:

Switches for:
o Contsinment enclosure supply fans
o Containment enclosure return fans
o Containment enclosure exhaust fans
o Remote operated dampers

KNOWLEDGE :

N/A



STEP DESCRIPTION TABLE FOR E-0 (Cont) STEP _12

———

PLANT-SPECIFIC INFORMATION:

The containment enclosure cooling system is designed to operate under both
normal and emergency operating conditions and maintain the design environment to
the following areas:

Charging pump areas

Safety injection equipment vault areas

Residual heat removal equipment vault areas
Containment spray heat exchanger equipment areas
Mechanical penetratiocn area

Electrical penetration area

o000 O0OO

Normally, one of the redundant train containment enclosure cooling systems is in
operation to maintain space temperatures of less than 104°F. In emergency con-
ditions, the system maintains space temperatures less than 148°F under the most
severe conditions.

The containment enclosure emergency exhaust filter system is designed to operate
following a LOCA to maintain the containment enclosure equipment area; contain-
ment enclosure annulus; electrical penetration area; mechanical penetration
area; RHR and SI equipment vaults; and the charging pump areas at a negative
pressure with respect to the outdoor and adjacent ambient atmospheric pressure
and to filter the exhaust from these areas prior to discharge to the atmosphere
via the plant unit vent. The exhaust system contains redundant filter units
with fans, dampers and controls necessary to operate the system. The purge line
from the containment combustible gas control system is piped to the exhaust
filter unit(s).

The capacity of each fan in the exhaust filter system is 2000 CFM. The calcu-
lated in-leakage into the containment enclosure annulus; containment enclosure
equipment area; electrical penetraton area; mechanical penetration area; RHR and
S1 equipment vaults and the charging pump areas varies from 0 CFM to 1000 CFM as
the differential pressure in the area varies from 0" to 0.25" W.C., negative.
This in-leakage rate results in a minimum fan exhaust capacity of 1000 CFM
available for reduction of pressure. On this basis of net exhaust capacity, the
required time to produce 0.25" W.C. negative pressure in the areas will be
approximately (3.5) minutes or less which is considered to be acceptable. Based
on this time delay, this step is appropriately placed at the latter portion of
the E~-0 immediate actions.

This step represents a deviation from the generic ERG. At Seabrook, containment
ventilation (purge) isolation is verified in Step 6, since the purge isolation
valves close due to Phase A containment isolation.

¥



STEP DESCRIPTION TABLE FOR E-0

STEP: Check If Main Steamlines Should Be Isolated

PURPOSE: To ensure main steamlines are isolated when required

BASIS:

Main steamlires are isolated, when certain setpoints are reached, to either
minimize the consequences of and/or terminate the mass snd energy releases asso-
ciated with a high energy secondary line break.

ACTIONS:
0o Determine if main steamlines should be isolated

o Determine if main steamline isolation and bypass valves are closed
o Close valves if necessary

INSTRUMENTATION:

o Main steamline pressure for each steamline

o Containment building pressure

o Main steamline isolation valve position lights

o Main steamline isolation valve bypass valve position lights
CONTROL/EQUIPMENT:

Switches for main steamline isolation and bypass valves

KNOWLEDGE :

N/A



STEP DESCKIPTION TABLE FOR E-0 (Cont) SIP? 13

PLANT-SPECIFIC INFORMATION:

Main steamline isolation should occur autoumatically if any of the following con-
ditions exist:

o Low steamline pressure, < 585 PSIG, in any main steamline above P-il setpoint
of 1950 PSIG

@ Main steamline pressure negative rate of 100 PSI with a 50 second T, below
P-11 SI block

o Containment pressure of > 4.3 PSIG (HI-2)

Main steamline pressure indications are described below:

Main steamline pressure indicators for each SG, 0-1300 PSIG
Main steamline pressure recorders for each SG, 0-1300 PSIG
Bistable lights for low main steamline pressure isolation

Bistable lights for high steamline negative rate isolation

o000

Containment building pressure indications are described below:
o Containment pressure indicators, 0-60 PSIG for each train

o Containment pressure recorder, 0-60 PSIG
o Containment pressure bistable lights for main steamline isolation

See attached sheets.

AN
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SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description: Low steam line pressure safety injection actuation
setpoint.

Determined Setpoint/Value: 585 psig.

Specific Instrument Usage: MS-PI-516; MS-PI-526; MS-PI-536; MS-PI-546

References/Sources: 1. C. R. Tuley, et al., "Westinghouse Setpoint
Methodology for Protection and Control

\
|
Systems - Seabrook Station", !_Proprietary,
Novembe: 1982.

|

2. "“Precautions, Limitations and Setpoints for
Seabrook Station", NAH-U-2781, May 9, 19&3.

3, V. M. Thomas, "Setpoint Study for PSNH -
Seabrook Station Units 1 and 2",
WCAP-10136, August 1982.

Assumptions: Used in steam line breesk analysis.

Calculations: See FSAR Section 15.1.5 for analysis.



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description: Containment Hi-2 Pressure Setpoint
Determined Setpoint/Value: 4.3 psig

Specific Instrument Usage: N/A

References/Sources: SBN-470

Assumptions:

Calculations: N/A



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description: Main steamline pressure negative rate trip (MSIVs)
Determined Setpoint/Value: =~ 100 PSI with a 50 second time constant

Specific Instrument Usage: Bistable status light

References/Sources: C. R. Tuley, et al., "Westinghouse Setpoint
Methodology for Protection and Contrcl Systems
- Seabrook Station", November 1982

Assumptions:

Calculations: N/A



STEP DESCRIPTION TABLE FOR E-0 STEP _14

STEP: Check Containment Pressure - HAS REMAINED LESS THAN 18 PSIG BY PRESSURE

RECORDING

PURPOSE: To ensure automatic actuation of containment spray and Containment

Isclation Phase B if containment pressure exceeded 18 psig

BASI1S:

1f containment pressure exceeds 18 psig, containment epray is automatically ini-
tiated to mitigate the containment pressure transient. Containment Isolation
Phase B valves are closed to isolate additional potential release paths from
containment. Since component cooiing to the RCP thermal barrier heat exchangers
and motors is isolated on a Phase B signal, the RCPs are tripped to preclude
overheating of the seals and motors.

The basis for the "has remained less than 18 psig"” condition on containment
pressure is that contaiament pressure may have exceeded the setpoint and then
decreased due to spray actuation. In this case the operator should still verify
system operation as per the Response Not Obtained (RNO) column, and trip the

RCPs.

ACTIONS:

o Determine if containment pressure has remained less 18 psig by chart recorder
0 Determine if containment spray initiated

0 Determine if Containment Isolation Phase B valves and equipment aligned

0 Manually initiate containment spray if necessary

© Manually position Phase B valves and align equipment if necessary

o Stop all RCPs

INSTRUMENTATION:

©O000COOC

Containment pressure indication -~ RECORDER

Containment spray pumps status lights

Containment Isolation Phase B valves position indication lights
RCPs status lights

Containment spray pump discharge pressure

Containment spray pump miniflow valve position indication lights
Spray additive tank outlet valve position indication lights



STEP DESCRIPTION TABLE FOR E-0 (Cont) STEP _l4

—_—

CONTROL/EQUIPMENT:

Switches for:

Containment spray initiation

Phase B isolation valves

RCPs

Spray additive tank outlet valves
Containment spray pump miniflow valves

0000

KNOWLEDGE :
N/A

PLANT-SPECIFIC INFORMATION:

Containment pressure recorders in the range of 0-60 PSIG and (-)5 - 160 PSIG are
provided.

When containment spray actuation occurs, the isolation valves from the spray
additive tank (SAT) open to allow NaOH to gravity drain to the RWST mix chamber.
At least one of the redunda-t train associated SAT outlet valves must be open
for proper NaOH application.

Since containment spray flow is not directly measured, the operator verifies
that the discharge valve to the containment spray header in each train is open
and that the containment building spray (CBS) pump pressure in each train is

less than shutoff head.
See attached sheets for detailed pump shutoff head value determination.

Although no credit is taken for the operation of the containment structure
cooling fan units, they continue to operate until a Phase B isolation occurs.
1f containment pressure remains below 18.0 PSIG, these units will continue to
remove energy from the containment.

If a loss of power has occurred, the containment structure cooling units are not
sequenced onto the emergency busses with an SI signal present.

See attached sheets.



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

Containment pressure cetgoint for isolation phase B
and spray actuation (HI-3)

18 psig

P1334; PI935; FI936; PI937
rR-934; PR-937

l. C. R. Tuley, et al., "Westinghouse Setpoint
Methodology for Protection and Control
Systems - Seabrook Station,” W Proprietary,
November 1982.

2. "Precautions, Limitations and Setpoints for
Seabrook Station,” NAH-U-2781, May 9, 1983.

This setpoint (with uncertainties) was used in the
containment design evaluation in response to a LCCA
and in response to a steam line break

See FSAR Section 6.2.1, "Containment Functional
Design.”

(2



Setpoint and Value Study Documentation Sheet

SEABROOK STATION

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

The plant-specific value for the shutoff head
pressure of the contacinment spray pumps.

290 psig at 0 gpm

CBS-PI-2313 for Train A range: 0-500 psig
CBS~PI-2315 for Train B  graduations: 10 psig

See pump performance curves attached.

Assume NPSHR at 3,010 gpm for pump suction inlet
head.

At 0 gpm pump shutoff head (from curves) is 700 ft.
and NPSHR at 3,010 gpm is 19 ft. Then the dis-
charge head is equal to the sum of the TDH and the
suction head (NPSHR).

discharge head = 700 + 19 = 719 ft.
Convert discharge head to pressure

discharge pressure = (discharge head) = (2.31)

therefore, discharge pressure = 719 = 311 psig
2.31

Error = + 3%

Pressure Error = range x + 0.03
= 500 psi x + 0.03
= + 15 psig

Lowest Shutoff Pressure = 311 - 15 psig =
296 psig

Round to 290 psig (scale graduation 10 psig)




SEABROOK STATION

Setpoint and Value Study Documentation Shee:

Setpoint /Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

The plant-specific containment spray pump discharge
head corresponding to the containment spray system
flow at design conditions.

242 psig

CBS-PI1-23.3 for Train A range: 0-500 psig
CBS-P1-2315 for Train B  graduations: 10 psig

See pump performance curves attached.

Assume NPSHR at 3,010 gpm for pump suction inlet
head.

At 3010 gpm the TDH (from curves) is 540 ft. and
NPSHR at 3010 gpm is 19 ft. Then the discharge
head is equal to the sum of the TDH and the suction
head (NPSHR).

discharge head = 540 + 19 = 559 ft.
Convert discharge head to pressure
discharge pressure = (discharge head) + (2.31)

therefore, discharge pressure =

(559) = (2.31) = 242 psig
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STEP DESCRIPTION TABLE FOR E-0 STEP 15

STEP: Verify ECCS Flow
PURPOSE: To ensure flow to the RCS from the ECCS system
BASIS:

ECCS flow is necessary to make up for *he RCS inventory changes due to either
RCS shrinkage or inventory losses from the RCS,

ACTIONS:

o Determine if there is flow from centrifugal charging pump (CCP) in each train
o Determine if RCS pressure is less than 1550 psig

o Determine if there is flow from SI pump in each train

o Determine if RCS pressure is less than 200 psig

o Determine if there i{s flow from RHR pumps

o Manually start pumps and align valves

INSTRUMENTATION:

o Indication of flow for the following:
- CCPs
« SI pumps
= RHR pumps

o ECCS pumps status indication lights
o ECCS valves position indication lights
o RCS pressure indication

CONTROL/EQUIPMENT:

Switches for:
o ECCS pumps
o ECCS valves

KNOWLEDGE :

N/A




STEP DESCRIPTION TABLE FOR E-0 (Cont) STEP 15

———

PLANT-SPECIFIC INFORMATION:

RCS pressure is weasured by train associated pressure transmitters located out-
side containment. Each trein of pressure indication consists of a 0-3000 PSIG

range indicator and a 0-700 PSIG narrow range indicator. RCS pressure is sensed
at the seal table with transmitters located outside the containment.

ECCS flow indication consists of the following:

o CCP flow to cold legs, 0-1000 GPM
o SI pump flow for each train, 0-800 GPM
o AHR pump flow for each train, 0-5000 gpm

Each of these flow ranges exceed pump runout flow rates.

See attached sheets for detailed pump shutoff head values determinations.



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpolint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

RCS Wide Range Pressure

Wide Range 0-3000 + 100 psig
minor grad. 100 psig
Narrow = 0-700 + 70 psig
minor grad. 20 psig

RC-PI 403-1, 403-2 405-1, 405-2 (Wide)
403A-1, 403A-2 405A-1, 405A-2  (Narrow)

RC-PR-403

aos] both WR & NR

9763-M-510000, Standard Instrument Schedule
Specification 170-5, Panel Mounted Indicators

Error = + . 7 A

Wide Ranie:

Error = 3000 x + .03 = + 90 psig
Round up to + 100 psig

Narrow Ranie:

Error = [ 5 +(2 x 700 ) 2
3000

- 1 34+ .2

- : 2.28 of PT span

= +68.4 ~+ 70 psig




SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpecint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

The plant-specific value for the shutoff head
pressure of the SI pumps plus allowances for normal
channel accuracy.

1570 psig + 90 psig at O gpm
1550 psig + 90 psig at 45 gpm miniflow

P1-405-1, P1-405-2 (100 psig graduations)
P1-403-1, PI-403-2

See pump performance curves actached.

a) Assume NPSHR at maximum flow (650 gpm) for pump
suction inlet head.

b) #+ 3% instrumentation error

a) At 0 gpm pump shutoff head (from curves) is
3,600 ft. and NPSHR at 650 gpm is 25 ft. Then
the discharge head is equal to the sum of the
TDH and the suction head (NPSHR).
discharge head = 3,600 + 25 = 3,625 ft.

Convert discharge head to pressure
discharge pressure = (discharge head) « (2.31)
therefore, discha _Je pressure =
(3,625) & (2.31) = 1,570 psig

b) At 45 gpm pump shutoff head, miniflow, (from
curves) is 3,560 ft. and NPSHR at 630 gpm is
25 fe.
discharge head = 3,560 + 25 = 3,585 ft.

therefore, discharge pressure =

¢) Pres-ure error = 3,000 x .03 = + 90 psig
Round to + 100 psig

User note: Use value with miniflow and round to
1550 PSIG < 90
VALUE = 1450 PSIGC
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SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

The plant-specific value for the shutoff head
pressure of the RHF pumps plus allowances for
normal channel accuracy.

206 psig + 20 psig at 0 gpm
200 psig + 20 psig at 500 gpm miniflow
190 psig + 20 psig at 1,255 gpm miniflow

1 RHR-PI-614, 1 RHR-PI-615
(20 psig graduations)

See pump performance curves attached.

a)

b)

a)

Assume NPSHR at 3,800 gpm for pump suction
inlet head.

+ 3% instrumentation error.

At 0 gpm pump shutoff head (from curves) is
460 ft. and NPSHR at 3,800 gpm is 15.5 ft.
Then the discharge head is equal to the sum of
the TDH and the suction head (NPSHR).

discharge head = 460 + 15.5 = 475.5 ft.

Convert discharge :=ad to pressure

b)

discharge pressure = (discharge head) : (2.31)
therefore, discharge pressure =

(475.5) = (2.31) = 206 psig

At 500 gpm pump shutoff head, miniflow-min
(from curves) is 445 ft. and NPSHR at 3,800 gpm
s 15.5 ft.

discharge head = 445 + 15.5 = 460.5 ft.

therefore, discharge pressure =

(4¢0.5) = (2.31) = 200 psig

(5




c¢) At 1,255 gpm pump shutoff head, miniflow-mir
(from curves) is 425 ft. and NPSHR at 3,800 _pm
is 15.5 ft.

discharge head = 425 + 15.5 = 440.5 ft.

therefore, discharge pressure =
(440.5) $ (2.31) = 190 psig

4) Pressure error = ;00 x ,03 =+ 21 psig 20 psig
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STEP DESCRIPTION TABLE FOR E-0 STEP 16

STEP: Verify EFW Flow - GREATER THAN 470 GPM TOTAL COMBINED FLOW TO AT LEAST
TWO SGs

PURPOSE: To ensure EFW flow to the steam generators

BAS1S:

EFW flow is necessary for secondary heat sink. I1f adequate EFW flow for decay
heat removal cannot be established, the transition to the FR-H.l, RESPONSE TO
LOSS OF SECONDARY HEAT SINK, is necessary to establish an alternate source of
feed flow or an alternate heat sink.

ACTIONS:

o Determine {f EFW flow greater than 470 gpm

o Determine if EFW flow greater than 470 gpm cannot be established

o Manually start pumps and align valves as necessary

o Transfer to FR-H.l, RESPONSE TO LOSS OF SECONDARY HEAT SINK, step |

INSTRUMENTATION:

o EFW flow indication for each steam generator

CONTROL/EQUIPMENT :

Switches for:
o EFW pumps
o EFW flow control valves
o EFW steam supply valves to steam-driven pump turbine

KNOWLEDGE :

N/A




STEP DESCRIPTION TABLE FOR E-0 (Cont) STEP _16

PLANT-SPECIFIC INFORMATION:

EFW flow indicators are provided in the EFW line to each SG. Each indicator has
a range of 0-3500 GPM. This flow range covers all expected flow ranges, even

with only two SGs available for heat remcval ie; 235 GPM to each of two SGs.

For normal conditions, the required EFW flow to each of four SGs would be
approximately 120 GPM. With three SGs available for decay heat removal, the

required flow to each SG would be approximately 160 GPM.

Each of the two EFW pumps can deliver feed in excess of the required total com-
bined flow of 470 GPM to at least two SGs as assumed in the main feedline break
safety analysis.

A curve is attached which shows total EFW flow required to remove decay heat
versus time aft-r trip. This curve shows actual EFW flow requirements with
respect to time.

The EFW pumps, both motor driven and turbine driven, have identical ratings
which are given below:

EMERGENCY FEEDWATER PUMP DATA

Total Numbe~ Per Unit 2
Electric Motor Driven 1
Turbine Driven 1
Design Flow (each) 710 gpm
Design Head 3050 ft. (1320 psi)
Feedwater Design Temperature 50~-100°F
Required BHP 770
Motor Size, HP 900
Turbine Rating, HP 900

Either EFW pump is capable of delivering required flow. 1In most cases, the
operator must throttle EFW flow to aveid excessive plant cooldown after deter-
mining that the minimum EFW flow capability is amet.

See attached sheets.




SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description: Minimum EFW flow assumed in Safety Analysis

Determined Setpoint/Value: 470 GPM to at least two SGs

Specific Instrument Usage: FI1«4214-2; F1-4224-2; F1-4234-2; FI-4244-2
FR-4214, FR-4224

References/Sources: FSAR Safety Analysis assumptions for main feedline
break
FSAR Chapter 15, Section 15.2.8.2(a)(10)

Assumptions: N/A

Calculations: N/A



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

References/Sources:

Assumptions:

Calculations:

Setpoint/Value Description: EFW Indication Error

Determined Setpoint/Value: Range: FI 0-500 + 20 gpm Scale Grad. 20 gpm

FR

Specific Instrument Usage: FW-F1-4214~2, =4224-2, =4234~-2, =4294-2

FW-FR-4214, =4224

1. 9763-M-510000 Standard Instrument 3chedule

2. Specification 170-5, Panel Mounted Indicators
3. Specification 170-4, Recorders

l. PEA for an orifice = +/- 2%

Error = PEA2 + (SCA + SD)2 + STE2Z + (RCA + RD)2 + RTE2 (500)| 2
(235 gpm) 2 (233)
in % gpm
+ 1A2
I
. (2)2 + (0.5 + 1,0)2 + 0.52 + (0.5 + 1,002 + (0,5)2 (500)]| 2
2 (235)
T

. “[4+2.25+.25¢2.25+.25x1.oe|2 + 4

-
J 10,244 = +3.7%; 500 x + 3, 7=+ 18.8 ~+ 20 gpn

/



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

Minimum EFW Flow requirement for heat removal plus
allowances for normal channel accuracy.

See the attached figure. Allowances for normal
channel accuracy are showi.

FW=-F1-4214~2,~-4224~2,-4234~2,-4244-2

"Residual Decay Energy for Light-Water Reactors for
Long-Term Cooling,” NRC Branch Technical Position
ASB 9-2, contained in NUREG-0800 (Standard Review
Plan), published in July 1981.

Residual core heat is calculated using Reference 1l.
Reactor coolant pump heat is included. The EFW is
assumed to take suction from the condensate storage
tank., Steam is vented to atmosphere through the
steamline safety valves.

See SBC-68, "Minimum EFW Flow for Decay Heat
Removal."”
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STEP DESCRIPTION TABLE FOR E-0 STEP 17 & NOTE

STEP: Verify EFW Valve Alignment - PROPER EMERGENCY ALIGNMENT

PURPOSE: To ensure the EFW valves are properly aligned to feed the steam
generators

BASIS:

Although minimum EFW flow is verified in a previous step, it is important to
verify all valves are properly aligned such that all non-faulted SCs are being
fed. Should a SG be faulted (depressurized), a high EFW flow to that SG would
result. The high flow, indicacive of faulted SG, would cause automatic iscla-
tion of that EFW line to preserve EFW flow to intact SGs.

ACTIONS:

o Determine if EFW valves are properly aligned for emergency

o Align EFW valves as necessary

INSTRUMENTATION:

Remote operated EFW valves position indication lights

CONTROL/EQUIPMENT :

Switches for EFW valves

KNOWLEDGE ¢

A high EFW flow (offscale high) indicates a faulted SG or EFW line

PLANT-SPECIFIC INFORMATION:

Automatic EFW isolation to a SG occurs when the flow to a faulted line or SG
exceeds a 450 GPM setpoint., If a SG is faulted, the orerator is instructed not

to reopen valves to a faulted SG. If the associated SC is not faulted, then the

operator is instructed to check that the EFW line is intact before
reestablishing EFW flow to that SGC.

See attached sheet,



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

EFW Automatic Isolation - High Flow

450 CPM nominal value

N/A

o FSAR Chapter 6, Section 6.8 Emergency Feeuwater

System

o Site specific vaiue that is on range (0-500 gpm)
and high enough above nmormal flow (235 gpm) to
prevent spurious isolation.

o Setpoint Data List 9763-M-500376

N/A

N/A

6



STEP DESCRIPTION TABLE FOR E-0 STEP 18

STEP: Verify ECCS Valve Alignment - PROPER EMERGENCY ALIGNMENT INDICATED ON
STATUS PANELS

PURPOSE: To ensure the ECCS valves are properly aligned for inventory makeup

ASI1S:

Although ECCS flow is verified in a previous step, it is important to verify all
trains are properly aligned such that if one train is lost, the other train
would still be available.

ACTIONS:

© Determine if ECCS valves are properly aligned for emergency

o Align ECCS valves as necessary

INSTRUMENTATION:

© Remote operated ECCS valves position indication lights on status panels
0 Individual ECCS valve position indication lights

CONTROL/EQUIPMENT:

Switches for ECCS valves

KNOWLEDGE :
N/A

PLANT-SPECIFIC INFORMATION:

Dedicated light status panels are provided for the following ECCS modes in each
train so that ihe operator can determine at a glance that valve alignments are
correct:

o Cold leg injection
o Cold leg recirculation
o Hot leg recirculation

Any valve(s) that are not in the correct alignment can be positioned manually.




STEP DESCRIPTION TABLE FOR E-0

STEP: Check RCS Cold Leg Temperature - STABLE AT OR TRENDING TO 557°F

PURPOSE: T> ensure that RCS heat is being properly removed through the
r sccondary side

BASIS:

RCS temperature stable at or trending to the no-load value indicates that the
secondary steam dump system is operating as designed. If the RCS cooldown is
excessive, then steam dump should be stopped. Excessive feed to the steam
generators can alsc result in cooling down the RCS and it may De necessary to
reduce feed flow to the minimum for decay heat removal until SG level is in the
narrow range. If the cooldown continues, the main steamlines are isolated to
stop any steam leakage downstream of the MSIVs, such as a stuck open condenser
steam dump velve,

If RCS temperature is greater than no-load and increasing, then steam dump from
the secondary must be increased for decay heat removal.

ACTIONS :

© Determine i{f RCS average temperature is stable at or trending to 557°F

¢ Determine if temperature less than 557°F and decreasing

© Determine if RCS cooldown continues

o Determine L{f temperature greater than 557°F and increasing

o Maintain total feed flow greater than 470 gpm until narrow range level
greater than 5% [35% for adverse containment] in at least one SG

o Close main steamline isolation and bypass valves

© Dump steam to condenser

o Dump steam using SG ASDVs

INSTRUMENTATION:

o RCS average temperature indicarion
o Indication of position for
- Condenser steam dump valves
- SG ASDVs
= Main steamline isolation and bypass valves
- EFW flow control valves
o SGC narrow range level indication
EFW flow indication

/G5



STEP DESCRIPTION TABLE FOR E-0 (Cont)

CONTROL/EQUIPMENT:

Controls for:

o Condenser steam dump valves

o SG ASDVs

o EFW flow control valves

o0 Main steamline isolation and bypass valves

o Low low T,ys (P-12) interlock reset
KNOWLEDGE:

Use wide range loop RTDs if RCPs are not running

PLANT-SPECIFIC INFORMATION:

1f RCPs are running, average temperature is read on the Tpy; recorder which has

a range of 530°F - 630°F., In cases where the RCPs are tripped, average tem-

STEP

19

perature is observed on the following wide range temperatures instruments:

oo c¢co

VWide range temperature is measured by RTDs inserted in loop thermowells.

Loop hot leg indicators, 0-700°F, one per loop
Loop cold leg indicators, 0-700°F, ome per loop
Loop hot leg recorder, 0-700°F, one per loop
Loop cold leg recorder, 0-700°F, one per loop

See attached sheets.
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SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

No-load RCS temperature
S57°F

N/A

1. FSAR Figure 4.4-11.

2. "Precautions, Limitations and Setpoints for
Seabrook Station, NAH-U-2781, May 9, 1983.

3. V. M. Thomas, "Setpoint Study for PSKH -
Seabrook Station Units 1 and 2", W
Proprietary, WCAP-10136, August 1982.

Used in the plant thermal-hydraulic analysis.

See Section 4.4 of the FSAR.
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SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description: Low-Low 'r.va Interlock (P-12) setpoint.
Determined Setpoint/Value: 550°F
Specific Instrument Usage: RC-TI-412,-422,-432,-442, RC-TR-412

References/Sources: 1. C. R. Tuley, et al., "Westinghouse Setpoint
Methodology for Protection and Control
Systems - Seabrook Station," W Proprietary,
Novenmber 1982.

Assumptions: N/A

Calculations: N/A

(/oL



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint /Value Description: $S/G Level (wide & narrow)

Determined Setpoint/Value: Range: 0-100% (see error table below)

Specific Instrument Usage:

2 S$/G A S/G B $/G C $/G D
Narrow FwWw-LI-517, 518 LI-527, 528 LI-537, 538 LI-547, 548,
519, 551 529, 552 539, 553 549, 554
LR-519 LR-529 LR-539 LR-549
Wide LI-501 i=502 L1-503 LI-504
LR=501 LR-502 LR-501 LR-502
References/Sources: 1, 2, 3, RAI 420.23

Assumptions:

Calculations: Normal Error = :_J (PMA)2 + (Loop Error)2

-+ Ezﬂ + (3)2
aclh- 4 { 13

= + 3.6%
Errors
Lk CONDITION
MSLB @ NO MSLE @
ACTUAL S/G LEVEL NORMAL | LOAD TIME 350°F
0% + 3.6% ]| + 34.6% + 31.2%
- 2.6% - 62
100% + 3.6%| + 34.6% + 48.,7%
- - 2.61 + ll.bz
(round to
+ 35%)

CONTINUED

({0

\



Error (MSLB = Error + EA + Ref. Leg Error
no load Tgye) (Normal)

=+ 3.6% + 15% 4 16 = + 34.6%

Where Ref. Leg Error = RApR
(Pf,cal - pg,cal)

(See page 1 of RAI 420.23, attached)

Assumptions: R = §
Tcal = 120°F
Tacc = 375°F
Vi20 = .01620 ft3/1b, p120 = 61.73 1b/fe3
V3?5 = ,01829 ft3/1b, p375 = 54.7 1b/ft3
Vg,cal = 0.4456 £t3/1b, pg cal = 2.24 /ft3
V§, cal = 0.0217 £t3/1b, of cal = 46.1 _b/ft3

- 61073 - 5‘.-7) - + 161
5“6.1 - z.zz’

Error = Error + EA + Ref. Leg Error
(MSLB 350°F) (Process)

Error = - Ripg - L (Wpf - Apl)
(Process)

S (of,cal - pg,cal)

VE3s0 = 0.01912 £t3/1b, pfi50 = 52.3 1b/ft3
Vgis0 = 1,325 ft3/1b, P8350 = 0.754 1b/ft3

Error (0%) = = (2,24 - 0,754) = = 3,4%

Error (100%) = = (2.24 = 0.754) = 1 ([46.1 = 52.3] = [2.24 = .754))
Tbs.l - 2.7‘)

=+ 14,1%

LEVEL | PROCESS | EA REF LEG | NORMAL | TOTAL ERRORS

01 ‘3.‘ : 152 *l6 :_ 3.6 +31.21
-6 2
100% +14.1 |+ 155 +l6 + 3.6 | +48.7%
+11.6%
CONTINUED
( /05
\_//’/




RESPONSE :
5/83

Describe how the effects of high temperatures in reference legs of
steam generator and pressurizer water level measuring inetruments
subsequent to high energy breaks are evaluated and compensated for in
determining setpoints. Identify and describe any modifications
planned or taken in response to IEB 79-21. Also, describe the level
measurement errors due to environmental temperature effects on other
level instruments using reference legs.

The error in dp level measurement systems due to changes in fluid
densities is:

R(8op - apg) - L(apg - bpg)
E = X 100

ipf.cal ~Pg,cal)

where:
E = Error in 2 span
R = Height of reference leg water level above the variable
leg tap
S = Span (dis-ance between taps)
L = Water level above the variable tap
PBcal = Vapor calibration density
+cal = Process fluid calibration density
L PR = s:isge in reference leg density from the calibration
Leg = Change in vapor density from pg cal
bpg = Change in process fluid density from pf cal

Note: &4p = p cal - p accident
This error determination assumes ihat the reference leg and variable
leg below the variable tap are at the same temperature and produce
counteracting errors.

A. Effects of Post-Accident Conditions on Indicated Level

1. Reference Leg Heatup

1f the process conditions are not affected by the accident,
the error due to reference leg heatup is:

Rapg
ke
Svf,cal =pg,cal)

A decrease in reference leg density will increase the indi-
cated level.

1/05/)
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STEP DESCRIPTION TABLE FOR E-0 STEP 20

STEP: Check PRZR PORVs And Spray Valves

PURPOSE: To check that the PRZR PORVs and spray valves are not causing an RCS
depressurization

BASIS:

An open PRZR PORV or spray valve may cause an RCS dupressurization. The opera-
tor checks that these valves are closed if PRZR pressure is below the
appropriate setpoints.

If the PRZR pressure is below 2385 psig or less than the LTOP setpoint and any
PRZR PORV or its block valve cannot be closed, the operator is instructed to
transfer to procedure E-1, LOSS OF REACTOR QR SECONDARY COOLANT, to address this
equivalent small break LOCA condition. If the PRZR pres ure is below 2260 psigz
and any normal PRZR spray valve cannot be closed, the operator is instructed to
stop any RCP supplying the failed spray valve in order to minimize the RCS
depressurization.

ACTIONS:

Determine if PRZR PORVs are closed

Determine if PRZR pressure is less than 2385 psig or less than LTOP setpoint
Determine if any PRZR PORV cannot be closed

Determine if any PRZR PORV block valve cannot be closed
Determine if normal PRZR spray valves are closed

Determine if PRZR pressure is less than 2260 psig

Determine if normal PRZR spray valves cannot be closed

Close PRZR. PORVs

Close PRZR PORV block valves

Transfer to E-1, LOSS OF REACTOR OR SECONDARY COOLANT, step 1
Close norwal PRZR spray valves

Stop RCP(s) supplying failed spray valve(:)

O 0O 00O0O0COO0COO0O OO

INSTRUMENTATION:

PRZR pressure indication

RCS pressure indication

PORV and block valve position indication lights
Normal PRZR spray valves position indication lights
RCPs status indication lights

0 000O0



STEP DESCRIPTION TABLE FOR E-O(Cont) STEP 20

CONTROL /EQUIPMENT:

Switches for:
o PRZR PORVs and block valves

o Normal PRZR spray valves
o RCPs

KNOWLEDGE :

o PORV discharge line temperature response
o RCPs supplying spray valves

PLANT-SPECIFIC INFORMATION:

Pressurizer piessure is measured in the range of 1700-2500 PSIG.
RCS pressure is measured in the ranges of 0-3000 PSIG and 0-700 PSIG.

The Low Temperature-Overpressurization Protection (LTOP) system automatically
ramps down the pressurizer PORV pressure setpoint as a funstion of RCS tem-
perature. The LTOP system is armed at 350°F decreasing RCS temperature. The
attached curve shows the PORV pressure setpoint for all temperatures down to the
minimum temperature of 190°F. For all temperatures below 190°F, the PORV set-
point remains at 450 PSIG.

Pressurizer spray is provided from loop three and loop one cold loop. Tie RCPs
associated with these loops are powered from different 13.8 KV busses. The
pressurizer surge line is connected to loop three hot leg.

The pressurizer spray valves are air operated and are designed to fail closed.

See attached sheets.



STABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:
Determined Setpoint/Value:
Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

The pres.urizer PORV pressure setpoint.

2385 psig @ 350°F

PI455A; P1456; P1457; PI4SE

1. "Analysis of the P-9 Setpoint," Memo from
J. D. Robichaud/A. E. Ladieu to
J. DeVincentis, TAG 83-105, July 14, 1983.

2. "P-9 Setpoint Analysis," Letter from
D. E. Moody to John DeVincentis, SS# 11038,
July 28, !983.

3. "P-9 Setpoint Analysis,” Memo from
A. E. Ladieu to J. DeVincentis, TAG 83-195,
August 5, 1983.

The setpoint is high enough to minimize PORV
challenges yet low enough to minimize pressurizer
safety valve challenges.

See SBC-42, "Analysis of the P-9 Setpoint.”




SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:
Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

Arming temperature setpoint below which the LTOP

protection system is in service to operate
pressurizer PORVs,

350°F

TR413A; TR433A; TR413B; TR433B

“Seabrook LTOP Setpoints,” Memo from A. E.

Ladieu

to J. DeVincentis, NED 82-367, Jume 21, 1982.

Stated in above reference.

See SBC-29, "Low Temperature Overpressure
Protection."”

LTOP setpoint algorithm : PORVs

1) P = 450 psig T < 190°F
2) P = 315+ 5,752 0.01666T 1T > 190°F
Valid for first 3.9 EFPY

3) @ = 2385 psig T > 350°F

(/0]
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SEABROOK STATINN

Setpoint and Value Study Documentation Sheet

Setpoint /Value Description: The pressurizer spray pressure setpoint

Determined Setpoint/Value: 2260 psig*

Specific Instrument Usage: N/A

References/Sources: Seabrook Station
Final Safety Analysis Report

Chapter 5, Table 5.4~10
PSNH Seabrook Station
Precautions, Limitations and Setpoints

for Nuclear Steam Supply Systems
Page 30, 3.B

Assumptions: N/A

Calculations: N/A

Note: *25 psi above setting of RC-PK-455A, Master
Pressure Controller




STEP DESCRIPTION TABLE FOR E-O STEP 21 - NOTE

NOTE: Seal injection flow should be maintained to all RCPe

PURPOSE: To ensure that seal cooling flow is continued even if RCPs are stopped

——

BASIS:

The effectiveness of the RCP Number 1 seal is not affected by pump rotation. To
ensure continued performance of the seal, cool filtered water should be con-
tinuously supplied. The operator should not isolate the seal injection lines
unless directed to in the procedures.

ACTIONS:

N/A

INSTRUMENTATION:

RCP seal injection flow indication to each RCP

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE :

Seal injection flow response following a safety injection

PLANT-SPECIFIC INFORMATION:

Flow instruments are ranged 0-20 gpm. Seal injection flow is normally main-
tained between 8 and 13 gpm to each RCP. Minimum seal injection flow is 6 gpm
and maximum seal injection flow is 20 gpm based on the RCP I1.B.

(/1R



STEP DESCRIPTION TABLE FOR E-0 STEP 21

STEP: Check If RCPs Should Be Stopped

PURPOSE: To trip RCPs if required conditlons are satis’ied o

BASIS:

To minimize RCS mass loss which could lead to core uncosery and high PCTs if
RCPs are allowed to run during a small break LOCA and subsequently trip.

ACTIONS:

o
o
(¢}

Determine if at least one CCP is running
Determine if at least one SI pump is running
Determine if RCP Trip Parameter is less than 30°F subcooling based on core

exit TCs

o Stop all RCPs

INSTRUMENTATION:

o CCP status indication

o SI pump status indication

o RCS subcooling based on core exit TCs
o RCP status indication
CONTROL/EQUIPMENT:

Switches for RCPs

KNOWLEDGE:

°
4]

Importance of RCP trip when required cunditions are satisfied
This step is a continuous action step and is on the operator action summary
page for the E-0 series of procedures.



STEP DESCRIPTION TABLE FOR E-0(Cont) STEP 21

PLANT-SPECIFIC INFORMATION:

The plant specific Rur trip criteria is determined from either of twc criteria
as follows:

o RCS subcooling less than 30°F based on core exit TC's
© RCS pressure less than 1375 PSIG

Both of the above criteria provide adequate discrimination such that the RCPs
are not tripped for secondary breaks and most SG tube rupture events but would
be tripped for the small break LOCA events. The subcooling criteria will be
used in the ERPs.

Subcooling is calculated based on the average of 27 incore TC's temperatures to
compute an average core exit temperature. There are 29 TC inputs for each
redundant TC train, however the highest and lowest TC temperature is deleted.
Both average core exit tempersture and subcoollng are displayed on separate MCB
i{nstruments and are fed to the SPDS for each redundant train.

RCS pressure is measured by redundant pressure transmitters located outside con=-
tainment, RCS pressure is displayed on separate MCB instruments in each train.
RCS pressure is also fed to the SPDS for the subcooling calculation and the cri-
tical safety function status trees.

The following instrument ranges are provided:

ENGINEERING INDICATION
PARAMETER UNITS RANGE NOTES
1. Average Core Exit i 4 0-2200 one per train
Temperature
2. RCS Pressure PSIG 0-3000 one per train
3. RCS Subcooling °F 50° superheat to one per train

300° subcooled

See attached sheet,

/7Y
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SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description: Subcooling - Error
Determined Setpoint/Value: < 30°F (+ 30°F error)

Specific Instrument Usage: TI-9424A Train A Range: =50° to 300°F
TI-9424B Train B

References/Sources: Telecon between Yankee Atomic Electric Co,
(Mr. W. Fadden, I&C Engineer) and Westinghouse
Electric Corporation (Design engineers for the sub-
eooling indication package), 5/31/84.

Assumptions: N/A

Calculations: The 30°F subcooling error is a bounding error
value., Typical error (actual) is approximately
18°F. Until formal calculations are provided by
Westinghouse, the conservative 30°F error will be
used,

w—y



STEP DESCRIPTION TABLE FOR E-0 STEP 22

STEP: Check If SC Pressure Boundary Is Intact
PURPOSE: To identify any faulted SGs (failure in :econdary pressure boundary)

BASIS:

An uncontrolled SC pressure decrease or a completel, depressurized (i.e., near
containment or atmospheric pressure) SC indicates fei.ure of the secondary
pressure boundary. Isolation is to be performed usicg E-2, FAULTED STEAM
GENERATOR ISOLATION.

ACTIONS:
© Determine if no SC pressure is decreasing in an uncontrolled manner and no SG

is completely depressurized
o Transfer to E-2, FAULTED STEAM GENERATOR I1SOLATION, step 1

INSTRUMENTATION:

Pressure indications for each SG (steamline)

CONTROL/EQUIPMENT:

N/A
KNOWLEDGE ¢
"Uncontrolled" means not under the control of the operator, and incapadble of

being controlled by the operator using available equipment.

PLANT-SPECIFIC INFORMATION:

SG pressure indications are ranged 0-1300 PSIG for both indicators and recor-
ders. The recorders indicate recent pressure history and trend., The indicators
show current pressure,

See attached sheet.

\//G



Setpoint a

SEABROOK STATION

nd Value Study Documentation Sheet

Setpoint/Value Description:

Determined Setpoint/Value:

Specific Instrument Usage:

Main Steam Line Pressure Indication Error

Range: 0-1300 + 50 psig, minor scale divisions
50 psig

1-FW-PI-514A, S15A, 516, 524A, 525A, 526, 534A,
5354, 536, S44A, S45A, S46A

References/Sources: o 9763-M-510000 Standard Instrument Schedule
© W Protection System Setpoint Study NAK-2082,
T2/7/82
Assumptions:
Calculations:
Error of Indication
(E1) in % span = | (SCA + SD)Z + (STE)Z + (RCA + RD)2 + (RTE)2 + (1A)2

’ J (0.5 + 1.0)2 + (0.5)2 + (0.5 + 2.5)2 + (0.5)2 + (2.0)2

" J 2,25 4+ 0,25 + 9 + 0.25 + 4.0

. J 15.75

= 3,97 %

rounding up = 4%

Error of Ind in. psig = Error in % span x span

= 4% x 1300 psig

- 52 psig

roundfng down = 50 psig

lf\ e
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STEP DESCRIPTION TABLE FOR E-0 STEP 23

STEP: Check If SG U-Tubes Are Intact

PURPOSE: To i{dentify any ruptured SGs (failure in primary to secondary pressure
boundary)

BALIS:

Abnormal condenser exhaust radiation or main steamline radiation indicates pri-

mary to secondary leakage. Optimal recovery in dealing with a stean generator

tube rupture is provided in E-3, STEAM GENERATOR TUBE RUPTURE.

ACTIONS:

o Determine if condenser e¢“fluent and main steamline radiation are normal
o Transfer to E-3, STEAM GENERATOR TUBE RUPTURE

INSTRUMENTATION:

o Condenser effluent radiation indication
o Main steamline radiation indication for each steamline

CONTROL/EQUIPMENT:

N/A
KNOWLEDGE :
"Normal" means the value of a process parameter experienced during routine plant

operations,

PLANT-SPECIFIC INFORMATION:

The condenser effluent monitor senses volatile radionuclides and (s a good indi-
cation of a SG tube leak or rupture with the MSIVs open. The main steamline
radiation monitors, one on each steamline, are located upstream of the MSIVs and
the ASDVs. These radiation monitors are used to detect SG tube leakage or rup-
ture and to ascertain which SG(s) is effected. The main steamline monitors
remain unisolated.

f




STEP DESCRIPTION TABLE FOR E-0 STEP 24

EP: Check If RCS Is Intact

PURPOSE: To identify any failure in the RCS pressure boundary into the contain-
ment

BASIS:

Abnormal containment radiation, pressure, or level is indicative of a high
energy line break in containment. Since the SGs have been determined to be non-
faulted in an earlier step, then the break must be in the reactor coolant
system. For smaller size breaks containment pressure and level may not increase
for a period of time; however, containment radiation would be apparent.

Procedure E-1, LOSS OF REACTOR OR SECONDARY COOLANT, is used for breaks in the
RCS.

ACTIONS:

© Determine if containment radiation, pressure, and containment building level
are normal

© Transfer to E~1, LOSS OF REACTOR OR SECONDARY COOLANT, step |

INSTRUMENTATION:

© Containment radiation indication
0 Containment pressure indication
© Containment building level indication

CONTROL/EQUIPMENT:
N/A

KNOWLEDGE :

“Normal” means the value of a process parameter experienced during routine plant
operations.

PLANT-SPECIFIC INFORMATION:

N/A

&




STEP DESCRIPTION TABLE FOR E-0 STEP _25

1:!!' Check If SI Flow Should Be Reduced

1!!!2!!3 To determine i{f conditions have been established which indicate that
full ECCS flow is no longer required

Basis:

Following SI actuation, RCS conditions may be restored to within acceptable
limits for ECCS flow reduction to be allowed, particularly Lf the SI is
spurious. Refer to document SI TERMINATION/REINITIATION in the Generic Issues

section of the Executive Volume.

ACTIONS

Determine if RCS subcooling based on core exit TCs is greater than 30°F
Determine Lf total feed flow to SGs is greater than 470 gpm

Determine if narrovw range level in at least one 5G is greater than 5%
Netermine Lf RCS pressure is stable or increasing

Drtermine 4f PRZR level is greater than 5%

Tey to stabilize RCS pressure with normal PRIR spray

INSTRUMENTATION:

RCS subcooling based on core exit TCs
Average core exit TCs temperature indication
EF¥ flow indication

$GC narrov range level indication

RCS pressure indication

Pressurizer level indication

CONTROL/EQUIPHENT

Controls for normal PRIR spray valves

KNOWLEDGE :

Use of PRZR spray to assist in restoring PRZIR level.

PLANT-SPECIFIC INFORMATION:

See attached sheets,



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint /Value Description:

Deterained Setpoint/Value:

Specific Instrument Usage:

References/Sources:

Assumptions:

Calculations:

Pressurizer Level

Range 0-100% +6% (Normal)

+ 3.6% (
¥ 61.0!](!8!.')
AT

RC-LI=459A, ~460A, =461A, RC-LR=459A

o 9763-M-510000 Standard Instrument Schedule

© W Protection System Setpoint Study, NAH-2082,
T2/7/82

o Specification 170-5, Panel Mounted Indicators

Accident conditions after ™MSLB, normal pressure.

Normal Error = #+ J PMAZ + (Loop Error)?

li(z)z + (32

y 13
4+ 3.6%

ErrorygLp = Errorpormal + EA ¢ Ref. Leg Error

® 4 3.6% % I5% + 23% = 4 41,60
+ 4,4%

Where:

Ref Leg Error = ag
Pf,cal = pg,cal)

(see page 1 of RAI 420,23, attached)




Assumptions: R = §
Tcal = 120°F
Tace = 375°F
V120 = 01620 £t3/1b, »120 = 61.73 1b/fe3
V375 =« 01829 £ft3/1b, p375 = 54.7 1b/fe3
Vg,cal = 0.16272 £23/1b, pg ca1 = 6.145 1b/ft3
Vi, cal = 0.02669 £t3/1b, pf cal = 37.46 1b/fed

E= (61.73-54.7 1b/ftd)

= $22.5% ~ 4232

(22



RESPONSE :
5/83

Describe how the effects of high temperatures in reference legs of
steam generator and pressurizer water level measuring instruments
subsequent to high energy breaks are evaluated and compensated for in
determining setpoints. Identify and describe any modifications
planned or taken in response to IEB 79-21. Also, describe the level
measurement errors due to environmental temperature effects on other
level instruments using reference legs.

The error in dp level measurement systems due to changes in fluid
densities is:

R(bog = 8pg) = Llbpg = og) x

E= 100
Pt,cal -og,cal)
where:
E = Error in % span
R ® Height of reference leg wacer level above the variable
leg tap
S = Span (distance between taps)
L = Water level above the variable tap

v8cal = Vapor calibration density

ofcal = Process fluid calibration density

bog = Change in reference leg density from the calibration
value

beg ® Change in vapor density from og cal

Lot = Change in process fluid density from pf cal

te: Lp ™ p cal = p accident

This errot determination assumes that the reference leg and variable
leg below the variable tap are at the same teamperature and produce
counteracting errors.

A. Effects of Post-Accident Conditions on Indicated Level
1. Reference Leg Heatup

If the process ronditions are not affected by the accident,
the error due to reference leg heatup is:

Ropg

?f.ul “pg,cal)

A decrease in reference leg density will increase the {ndi~
cated level,

(/3



STEF DESCRIPTION TABLE FOR E-0 STEP 26

STEP: Go to ES-1.1, S1 TERMINATION, Step 1

E: To direct the transition to the appropriate procedure for SI
termination

BASIS:

ES-1.1 contains the appropriate SI termination actions and, therefore, the
operator is instructed to transfer to this procedure,

ACTIONS:

Transfer to ES-1.1, SI TERMINATION, step 1

INSTRUMENTATION:
N/A

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

N/A

/e



STEP DESCRIPTION TABLE FOR E-0 STEP 27

STEP: 1Initilate Monitoring of Critical Safety Function Status Trees

PURPOSE: To initiate monitoring of the status trees

BASIS:

At this point in E~0, no transition to an Optimal Recovery Procedure has been
made and SI termination criteria have not been met. The operator will remain in
E~0 until either a transition to a recovery procedure is made or 51 can be ter-
minated. Monitoring the Critical Safety Function Status Trees will ensure that
the plant remains in a safe condition while the operator remains in E~0. The
basis for the placement of this instruction in Step 27 follows.

The operator is trained to monitor the Critical Safety Function Status Trees
when a transition out of E~0 is nade (see Users Guide). Since a transition
out of E~0 is expected, the Critical Safety Function Status Trees are monitored
soon after the reactor trip or safety injcction, However, if the operator does
not make a transition out of E~0 due to lack of appropriate symptoms, Step 27
:tvt- explicit instruction to monitor the Status Trees while remaining in E-0,
lacement of this instruction after the verification of automatic actions and
the diagnostic sequence is due to various reasons. Verification of automatic
actions ensures that plant equipment is cgcrattn; properly. These steps are
performed prior to monitoring the Status Trees since the proper operation of the
safeguards equipment is the first means of preventing or correcting any
c¢hallenges to the Critical Safety Functions. The diagnostic sequence can be
perforwed fairly quickly and any transition to another Optimal Recovery
Procedure would require that the Critical Safety Function Status Trees be moni-
tored. Hence, the step to explicitly monitor the Status Trees in E~0 follows
these actions. In addition, any extreme challenges to the Critical Safety
Functions due to equipment failure are addressed by explicit transitions out of
the immediate action steps in E~0.

ACTLONS:

Initiate monitoring of Critical Safety Function Status Trees

RS



STEP DESCRIPTION TABLE FOR E-0 (Cont) STEP _27

1FIC TON:

Critical Safety Function Status Trees can be monitored in two ways, le; active
video graphic displays and manually by the STA. Both of these methods were
tested and validated during the Seabrook ERP Validation Program in October,
1983. All CSF Status Tree inputs have hard wired backup instruments on ths MCH.
Should the active video graphic displays (driven by the plant computer) be

inoperable, the STA can manually determine the status of all critical safety
functioas.

The CSF Status Trees are provided for reference.
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STEP DESCRIPTION TABLE FOR E-0 STEP 28 -CAUTION

CAUTION: Commence CST makeup as early as possible to avoid low inventory
problems.

PURPOSE: To alert the operator that CST level is decreasing and that makeup
should commence as soon as possible to avoid low inventory problems
during long term recovery actions

BASIS:

The CST 4s sized to allow four (4) hours at hot standby followed by a cooldown
to the point of RHR operatiou. The CST has a nom‘nal capacity of 400,000
ga'lons with a minioum required volume of 210,000 gallons in Modes 1, 2 and 3.

This caution draws the operators attention to the fact that over the long term,

fe; far beyond this point in E-0, CST makeup may be necessary to maintain ade-
quate EFW pump NPSH and SC makeup. Starting CST makeup early eliminates the
need to provide emergency makeup at a later time. The minimum volume for ade-
quate EFW pump NPSH is approximately 10,000 gallons and is addressed in later
recovery procedures where applic~ble.

ACTIONS:

Commence CST makeup

INSTRUMENTATION:

o CST level indication

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE:

N/A

PLANT-SPECIFIC INFORMATION:

CST level is ranged 0-40 feet with a nominal capacity of 400,000 gallons,
Therefore, level in feet x 104 yields volume in gallons,

CST level can be ascertained by observing suction pressure on
F1-P1-4252 and 4257,

See attached sheet.



SEABROOK STATION

Setpoint and Value Study Documentation Sheet

Setpoint/Value Description: CST Level

Determined Setpoint/Value: Range: LI 0-4

Specific Instrument Ullgé: FW-PI-4252, 4257 (0-30 psig)

- CO-LI-4079, 4096 (MCB) (0-40 ft H0)
Minor Grad 1 ft

References /Sources: 9763-M-510000, Standard Instrument Schedule
Assumptions: PI cal. at no flow Error = + 3%
Calculations:

LI Erroc = 40x + .03 = + 1.2 ft ~#+ 1.5 ft H0
PI Error = 30x +#.03 = + 0.9 psi

+ 0.9 psi x 2,309 ft H20 = + 2.1 ft ~+ 2 ft H20

psi

Line losses at full flow = 4 FT HZO

(/3¢



STEP DESCRIPTION TABLE FOR E-0 STEP 28

STEP: Check SG Levels:

PURPOSE: To ensure adequate feed flow or SG inventory for secondary heat sink
requirements

BASIS:

The minimum feed flow requirement satisfies the feed flow requirement of the
Heat Sink Status Tree until level in at least one SG is restored into the narrow
range. Narrow range level is reestablished in all SGs to maintain symmetric
cooling of the RCS. The control range ensures adequate inventory with level
readings on span. The transition to E-3, STEAM GENERATOR TUBE RUPTURE, responds
to an incieasing level which would be observed following a SGTR.

ACTIONS:

o Determine if SG narrow range level greater than 5%

o Determine if narrow range level in any SG increases in an uncontrolled manner

o Maintain total feed flow greater than 470 gpm until narrow range level
greater than 5% in at least one SG

o Control feed flow to maintain narrow range level between 5% and 50%

0 Transfer to E-3, STEAM GENERATOR TUBE RUPTURE, e%ep 1

INSTRUMENTATION:

0 SG narrow range level indication for each SG
o EFW flow indication
o EFW flow control valves position indication for each SG

CONTROL/EQUIPMENT:

EFW flow control valves switches

KNOWLEDGE :

0 "Level increase in an.uncontrolled manner” means that the operator cannot
control level using available equipment, {.e., level continues to rise even
when a’'l feed flow valves to that SG are fully closed.

o This step is a continuous action step.

137



STEP DESCRIPTION TABLE FOR E-0 STEP 29

STEP: Check Main Steamline Radiation - NORMAL

PURPOSE: To identify any ruptured (failure in primary to secon’ ry pressure
boundary) SGs

BASIS:

Abnormal radiation in a steam generator indicates primary to secondary leakage.
Since the condenser exhaust and blcwdown lines may have been isolated at the
fnitiation of the transient, it may be necessary to check each steam generator
at this time. Optimal recovery in dealing with a steam generator tube rupture
is provided in E-3, STEAM GENERATOR TUBE RUPTURE.

ACTIONS:
o Determine if secondary radiation level is normal

o Transfer to E-3, STEAM GENERATOR TUBE RUPTURE, step 1

INSTRUMENTATION:

Main steamline radiation monitors, ome on each steamline

CONTROL/EQUIPMENT:

N/A
KNOWLEDGE:
"Normal" means the value of a process parameter experienced during routine plant

operations,

PLANT-SPECIFIC INFORMATION:

The main steanline radiation monitors, one for each steamline, are located
upstream of the main steamline isolation valves and the atmospheric steam dump
valves. These monitors are provided to detect SG tube leakage or rupture and
always remain unisolated.



STEP DESCRIPTION TABLE FOR E-0 STEP 30

STEP: Check Auxiliary Building Radiation - NORMAL USING RDMS

PURPOSE: To ensure that there is no primary leakage into the auxilary building

BASIS

..

During the initiation of the transient, there should be no abnormal indications
in the auxiliary building. If abnormal radiation levels exist, the operating
crew should attempt to identify the cause of the abnormal conditions. 1f the
cause is determined to be a loss of RCS inventory outside containment, then the
operator should go to ECA-1.2, LOCA OUTSIDE CONTAINMENT, to try to terminate the
leakage.

ACTIONS:

o Determine i{f aux'.liary building radiation is normal

o Determine if cavse of abnormal radiation is loss of RCS inventory outside
containment

o Evaluate cause of abnormal radiation conditions

o Transfer to ECA-1.2, LOCA OUTSIDE CONTAINMENT, step l.

INSTRUMENTATION:

Auxiliary building area radiation monitor display on RDMS

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE :

o Determiration of a loss of RCS inventory outside containment
¢ "Normal"™ means the value of a process parameter experienced during routine
plant operations.

PLANT-SPECIFIC INFORMATION:

The applicable radiation monitors are scanned by the RDMS:

/31



INSTRUMENT
TAG NO.
“-

6537
6538, 6539
6540
6541
6542
6543
6544

6545, 6546
6547

6508-1, 2
6563-1, 2
6517-1, 2
6518

INSTRUMENT
TAG NO.
RE_
6533-1
6533-2
6533-3
6528-1

6528-2

6528-3

AUXILIARY BUILDING - AREA MONITORS

DESCRIPTION

Sampling Room

RHR Pump Area

Volume Control Tank Area

Lower Level
Lower Level
Entrance
Entrance

Charging Pump Rooms

PAB-HRAM

PAB-HRAM

RHR = Pump Vault HRAM

Spent Fuel - HRAM

DETECTOR
TYPE
GM
GM
Ion Chamber
GM
GM
GM
GM

GM

Ion Chamber
Ion Chamber
Ion Chamber

Ion Chamber

ATRBORNE RADIATION MONITORS

DESCRIPTION

Plant Vent - PIG
(Radiogas)

{lant Vent - PIG
Particulate)

Plant Vent - PIG
(lodine)

Plant Vent - WRGM
(Low Range)

Plant Vent - WRGM
(Mid Range)

Plant Vent - WRGM
(Hi Range)

DETECTOR REFERENCE
TYPE ISOTOPE

Beta Xel 33

Beta 1131, Csl37

Beta 1131

Beta Xel33, Kr85

Solid Xel33, Kr85

State

Solid Xel33, Kr85

State

DETECTOR
BACK- RANGE
GRD.< LOW-HIGH
mr /hr mr/hr
205 10-1 - 104
> 100 10-1 - 104
8 x 104 101 - 107
2.5 10"1 - l04
20 10-1 - 104
> 100 10-1 - 104
2.5 10-1 - 104
110 10-1 - 104
> 100 102 - 104 r/
> 100 102 - 104 r/
> 100 10-2 = 104 ¢/
205 10-2 - 104 r/
DETECTOR
BACK- RANGE
GRD.< LOW-HIGH
mr/hr uCi/ce
2.5 10-7 - 10-3
2.5 10-11 - 10-5
2.5 10-11 - 10-6
2.5 10-7 - 10-1
2.5 10-3 - 103
2.5 10-1 - 105




AIRBORNE RADIATION MONITORS (Cont)

DETECTOR
INSTRUMENT BACK-
TAG NO. DETECTOR REFERENCE GRD.<
RE~ DESCRIPTION TYPE ISOTOPE mr/hr
6530~-1 Plant Vent - Xel33, Kkr85 2.3
Spectral Cor. Mon. GM
6530-2 Plant Vent = Ton Xel33, Kr85 2.5
Spectral Cor. Mon. Chamber
6:31-1 WPB Air Particulate Beta 1131, csl3? 2.5
6531-2 WPB Radiogas Beta Xel33 2.5
6532-1 PAB Air Particulate Beta 1131, cs137 2.5
6532-2 PAB Radiogas Beta Xel33 2.5
AIRBORNE RADIATION MONITORS - DUCT MOUNTED
INSTRUMENT BACK~
TAG NO. DETECTCR GRD.<
RE- DESCRIPTION TYPE mr /hr
6506A, B (1 RM) CTL Rm East Air Intake GM 0.5
6506A, B (2 RM) CTL Rm East Air Intake GM 0.5
6507A, B (1 RM) CTL Rm East Air Intake GM 0.5
6507A, B (2 RM) CTL Ru East Air Intake GM 0.5
Fuel Storage Building
6562 FAH-Fuel Stor Bldg Exh GM 0.5
Containment Enclosure
6566 EAH-Contn Encl Emerg Exh GM 0.5
Primary Auxiliary Building
6567 PAB-Misc Ventilation GM 2.5
6568 GM 2.5

PAB-Contn Enclosure

RANGE
LOW-HIGH
pCi/cc
10-1 - 104
mr/hr
102 - 107
mr/hr
10-11 - 10-7
10-7 - 10-3
10-11 - 10-7
10-7 - 10-3
RANGE
LOW-HIGH
_CPM___
101 - 106
101 - 106
101 - 106
101 - 106
101 - 106

101 - 106

101
101

- 106
- 106

G

N




|
STEP DESCRIPTION TABLE FOR L-0 STEP 31 ‘
|
\

STEP: Check PRT Conditions = NORMAL

PURPOSE: To check if there is any lecakage into the PRT

BASIS:

Leakage into the PRT may _ome from various sources (e.g., seal return, valve
stem leak-off). Evaluating the cause of any abnormal PRT conditions may assist
the operator in the diagnosis of the plant fault (e.g., a leaking PORV).

ACTIONS:

o Determine if PRT conditions are normal
o Evaluate cause of abnormal conditions

INSTRUMENTATION:

PRT level indication

PRT temperature indication

PRT pressure indicacion

Safety or relief valve tailpipe temperatures

oo oo

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE ;
o Flow paths that enter the PRT

o “"Normal" means the value of a process parameter experienced during routine
plant operations.

PLANT-SPECIFIC INFORMATION:

PRT irputs include the following:

Pressurizer safety valves (2485 psig)
Pressurizer PORVs (450 psig to 2385 psig)
RHR suction line relief valves (450 psig)
Letdown line relief (600 psig)

RCP seal return line relief (150 psig)
Reactor vessel head vent (manual)

©o0c o000




STEP DESCRIPTION TABLE FOR E-0 STEP 32 -CAUTION

CAUTION: 1If offsite power is lost after SI reset, manual action may be required
to restart safeguards equipment.

PURPOSE: To alert the operator of a possible configuration which would not pro-
vide automatic start of safeguards equipment upon loss of offsite
power

BASIS:

With the SI signal reset, no fur her automatic signal will be generated to
restart safeguards equipment, Normal sequencing of safeguards loads onto the
emergency bus after diesel-generator startup will not occur. However, a LOP
without SI sequencer actuation should occur.

ACTIONS:

Determine if offsite power is lost after SI is reset

INSTRUMENTATION:

N/A

CONTROL/EQUIPMENT:

N/A
KNOWLEDGE:
The operator would 'reset' the sequencer after automatic loading and restart

~safeguards equipment as necessary.

PLANT-SPECIFIC INFORMATION:

N/A

‘e



STEP DESCRIPTION TABLE FOR E-0 STEP 32

STEP: Reset SI

PURPOSE: To utilize the reset function which is part of the safeguvards
actuation logic such that equipment can be realigned

BAS1S:

In order to realign safeguards equipment, a deliberate action must be taken to
reset the SI signal,

ACTIONS:

Reset SI

INSTRUMENTATION:

SI signal indication

CONTROL/EQUIPMENT:

51 reset switch

KNOWLEDGE +

N/A

PLANT-SPECIFIC INFORMATION:

N/A
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STEP DESCRIPTION TABLE FOR E-0 STEP 33

STEP: Reset Containment Isolation Phase A And Phase B
PURPOSE: To remove the "locked-in" signal such that equipment can be realigned

BASIS:
This part of the automatic logic requires a deliberate operator action to remove

the "close" signal. No valve will reposition upon actuation of the resets, but
separate control actions will subsequently open the valves.

ACTIONS:

© Reset Containment Isolation Phase A
© Reset Containment Isolation Phase B

INSTRUMENTATION:

o Containment Phase A indication
o Containment Phase B indication

CONTROL/EQUIPMENT:

o Containment Phase A reset switch
o Containment Phase B reset switch

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

N/A

-
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STEP DESCRIPTION TABLE FOR E-0 STEP 34

STEP: Establish Instrument Air To Containment

PURPOSE: To restore a sustained, compressed air supply to allow control of
air-operated equipment.

BASIS:

Two separate instrument air supplies are provided, one for equipment inside
vontainment and one for equipment outside containment. Both systems have air
accumulators to provide air storage should compressors not be running; however,
at least one compressor in each system must be operating to provide a continuous
air supply. Compressors in both systems can be powered from emergency power.

Although no ESF components require air to function or perform their function,
air is required to implement certain desired recovery actions such as restora-
tion of charging and letdown.

ACTIONS:

o Realign valves to restore compressor ccoling

o Start SCCW pump
o Start air compressors as necessary

INSTRUMENTATION:

o Containment isolation valve position indications
o A'r pressure indications
o Compressor status indications

CONTROL/EQUIPMENT:

o SCCW pump control ewitch
o Containment isolation valve switches
o Air compressor control switches

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION:

N/A
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STEP DESCRIPTION TABLE FOR E-0 STEP 35 ~CAUTION

CAUTION: RCS pressure should be monitored. If RCS pressure dJecreases to less
than 270 psig, the RHR punps must be manually restarted to supply
water to the RCS

PURPOSE: To alert the operator to possible manual action requirements as a
result of his actions in the following step

BASIS:

RHR pumps should be stopped if RCS pressure is above thelr shutoff head, since

they will not be delivering flow. However, if RCS pressure subsequently

decreases to less than 270 psig, then the pumps will have to be restarted
manually since no automatic signal is available.

ACTIONS:

Determine if RCS pressure decreases to less than 270 psig

INSTRUMENTATION:

RCS pressure indication

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE:

N/A

PLANT-SPECIFIC INFORMATION:

Since the RHR pump shutoff head has previously been determined to be 200 PSIG
and pressure error is + 70 PSIG, the operator is instructed to start the RHR
pumps @ 200 + 70 = 270 PS1G.

See attached sheet,
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STEP DESCRIPTION TABLE FOR E-0 STEP 35

STEP: Check If RHR Pumps Should Be Stopped:

PURPOSE: To stop the RHR pumps if RCS pressure {s sufficiently high to prevent
any injection flow

BASIS:

RHR pumps can only deliver flow against fairly low RCS pressures. At higher
pressures, they inject no water and are pumping water around a small closed
loop. The pumps are stopped to prevent potential damage due to heat up.

ACTIONS:

o Determine {f RCS pressure {s greater than 270 psig

o Determine {f RCS pressure is stable or increasing

© Transfer to E-1, LOSS OF REACTOR OR SECONDARY COOLANT, step 1
o Stop RHR  umps and place in standby

INSTRUMENTATION:

o RCS pressure indication
o RHR pumps status indications

CONTROL/EQUIPMENT :

RHR pumps switches

KNOWLEDGE :

N/A

PLANT-SPECIFIC INFORMATION;




STEP DESCRIPTION TABLE FOR E-0 STEP 36

STEP: Check If Emergency Diesel Generators Should Be Stopped:

PURPOSE: To stop emergency diesel generators if they have started and are
running unloaded

BASIS:

Manufacturers typically recommend that diesels not be run extensively unless
they are carrying load, Diesels should auto-start on an SI signal, but will not
load {f offsite power is svailable., 1If DGs are supplying the emergency busses,
then possibly some additional equipment should be loaded to aid the recovery
process.

When the diesel generators are stopped, they are placed in standby to be ready
to start either manually or automatically

ACTIONS:

Determine if ac emergency busses are energized by offsite power
Determine if offsite power cannot be restored

Try to restore offsite power to ac emergency busses

Load equipment on ac emergency busses

Stop any unloaded diesel generator and reset for auto start
Isolate SW to DCCW

o090 0"20

INSTRUMENTATION:

© AC emergency busses voltage indication

o Offsite power status indication

© Diesel generator status indication

o Status indication for plant specific equipment to be loaded on ac emergency
busses

CONTROL/EQUIPMENT:

o Diesel generators switches

© Breaker controls for additional equipment to be loaded on ac emergency
bisses, {f applicable

KNOWLEDGE :

Continuous diesel-generator load rating
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STEP DESCRIPTION TABLE FOR E~0 (Cont) STEP 36

PLANT-SPECIFIC INFORMATION:

During normal plant operations, all of the emergency diesel generators are in
standby--ready for automatic start and operation in an emergency. There are two
conditions that start the emergency diesel generators and load the emergency bus
with essential equipment.

The first condition is a loss of offsite power (referred to as LOP). In this
case, the diesel engine is started by a signal from the EPS. Once the generator
is up to rated speed and voltage, the diesel generator output breaker is closed,
and the emergency bus is loaded by the EPS. The emergency power sequencer, in
nine sequential steps, energizes loads necessary for the safe shutdown of the
reactor.

The second condition is a combination of a safety injection signal coincident
with a loss of offsite power (referred to as SI/LOP). The emergency 4.16 Kv AC
buses are stripped (loadshed) by undervoltage trips, and the EPS is energized.
The emergency diesel generator is started by the safety injected signal. The
emergency power sequencer then energizes safety related loads necessary for a
reactor shutdown with a safety injection signal present.

A third condition, a safety injection signal without th: coinciderce loss of
power, will also start the emergency diesel generator. The generator is brought
to speed (frequency) and voltage, but the generator input supply breaker is not
closed. The generator will idle in the condition until a subsequent loss of
power occurs, or the safety injection signal is reset and the diesel generator
is manually shutdown. During this situation, the EPS is not activated.

It 1s unlikely that additional equipment would have to be lnaded onto the
emergency busses. However, if it is necessary, the operators know that the con-
tinuous load rating of each diecel generator is 6083 KW. The post-accident
monitoring package consists of the following MCB ins’rumerts:

DG Current (amps)
DG Voltage (volts)

o
o
o Frequency (HZ)
o Power (KW)

7N
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STEP DESCRIPTION TABLE FOR E-0 STEP 37

STEP: Return to Step 19

PURPOSE: To continue trying to ifdentify the appropriate Optimal Recovery
Procedure

BASIS:

The operator is instructed to remain in E-0 until either a transition is made to

a recovery procedure or SI can be termiuated., Step 19 is after the verification
of automatic action steps and is the beginning of the diagnostic sequence.

ACTIONS:

Return to Step 19

INSTRUMENTATION:

N/A

CONTROL/EQUIPMENT:

N/A

KNOWLEDGE:
N/A

PLANT-SPECIFIC INFORMATION:

N/A

- END -
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APPENDIX
PART A
HUMAN FACTCRS ENGINEERING IN-PROGRESS AUDIT
OF THE DETAILED CONTROL ROOM DESIGN REVIEW
FOR
PUBLIC SERVICE OF NEW HAMPSHIRE
SEABROOK STATION

Part A - This part describes those features or components that could not be
evaluated by the review team. These items must be reviewed and evaluated by
the applicant. Any identified HEDs and corrective actions selected must be
reported to the NRC at least 120 days PTLF and discrepancies corrected PTLF or
on a schedule approved by the NRC.

Licensee Response

Many of the features or components that could not be evaluated by the NRC
review team will not be available for review by the Licensee review team until
near to or after loading fuel. Our schedule for review of these features or
components and correction of any discrepancies is listed for your review and

concurrence following each feature below.

Al.0 CONTROL ROOM WORKSPACE

A. Control room furnishings were not installed. The adequacy of
furnishings, obstacles to operator movement and presence of unnecessary
furnishings .nd equipment could not be evaluated.

B. The Control Roum environment during operations could not be evaluated.

c. Operator protective equipment and emergency equipment storage facilities
could not be evaluated.

(/53
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D. Document organization and storage provisions in the Control Room and at
the Remote Shutdown Panel were not in final form and could not be
evaluated.

E. Compatibility of emergency gear with operators’' needs to perform
operations while wearing protective equipment could not be evaluated.

Licensee Response

With the exception of B, these features and components will be reviewed at
least 120 days PTLF. Any discrepancies discovered will be evaluated and
prioritized in the same manner that all HEDs have been evaluated; and a
schedule submitted for NRC approval. B will be evaluated during plant
operation. Any discrepancies will be evaluated and prioritized, and a
schedule submitted for NRC approval.

CATIONS

Communications equipment was not installed in final form and could not be

evaluated.
e Response
Communication equipment is not yet completcly installed. It will be reviewed

120 days PTLF, discrepancies evaluated and prioritized, and a schedule
submitted for NRC approval.

A3.0 ANNUNCIATORS
[ Unclear how annunciator system is integrated into procedures
o Font size is different among hardwired tiles, status panel tiles,

inoperative status tiles

o Light test/bulb replacement



o Color coding

o Clear signal audibility/run out-time

Licensee Response

The Annunciator System, both Vidao Alarm and Hardwired, has been evaluated,
including the items listed above. All HEDs have been evaluated and
prioritized, and a schedule developed. This information is included as a part
of this submittal.

AS5.0 VISUAL DISPLAYS

The SPDS system was not ready to be evaluated.

Licensee Response

A static review of the SPDS has been done. No HEDs were found. An extensive
validation and verification was performed of the whole Seabrook control board,
including the SPDS. Observations of the use of the SPDS were made at the
time. Video tapes of the process will be reviewed to complete the

evaluation. Up to this time, no HEDs have been found in either the static or
the dynamic review of the SPDS.

A7.0 PROCESS COMPUTERS

The status of the computer system was not complete and could not be
evaluated. A few specific items are:

o Color coordination with Seabrook standard

) Limited character space on CRT screen may affect line text comprehension
o Coordination with SPDS

o Trending capability vs panel recorders

5



Licensee Pesponse

The Process Computer has been evaluated, including the items listed above.
All HEDs have been evaluated and prioritized, and a schedule developed. This
information is included as a part of this submittal.
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APPENDIX
PART B
HUMAN FACTORS ENGINEERING IN-PROGRESS AUDIT
OF THE DETAILED CONTROL ROOM DESIGN REVIEW
FOR
PUBLIC SERVICE OF NEW HAMPSHIRE |
SEABROOK STATION ‘

Part B - This part contains a list of NRC HED numbers and Seabrook report HED
numbers for which the resolution and assigned importance are acceptable and
the implementation schedule is acceptable as follows: Schedule A, B -
complete PTLF, Schedule C - complete prior to start-up after first refueling

outage, Schedule E - no corrective action is necessary, NA - not assigned by
applicant.

Licensee Response

The schedule as defined above is acceptable to us for the following HEDs.
(This list is the same us the one included in the NRC Appendix Part B).

NRC SEABROOK PRIORITY NRC SEABROOK PRIORITY
HED NO.  HED NO. SCHEDULE HED NO.  VED NO. SCHEDULE
B1.0 CONTROL ROOM WORKSPACE 3.2 V.D.4 I

3.5 vi.C.2.1 3E
99 | Vi.K.1l 3E 3.6 V.M. 3 1A
3.2 VI.F.10 B
3.9 vV.D.2 iB
3.10 V.A.1l 2B
A 2B



SEABROOK PRIORITY NRC SEARROOK PRIORITY

HED NO.  MED NO. SCHEDULE HED NO.  MED NO.  SCHEDULE
BA.0 CONTROLS 5.21 VI.B.9 NA
5.22 V.G.3 2B
4.1 V1.G.14 3A .35 VIi.D.17 2C
4.2 VI.G.13 3A .27 vV.0. 2B
4.3 vVi.G.12 3E 5.28 v.J.1 3A
4.5 Vi.B.12 2A 5.30 V.A.2 3E
4.6 VI.E.21 3E 5.31 vVi.I1.3 3E
4.7 V.1.4 2A 5.32 vi.p.18 3A
4.10 V.M. 2 2E $.3% VI.A.11 1A
4.11 VI.A.12 1A 5.36 VI.G.5 ZB
4.12 VI.A.13 1A 5.37 VI.F.? 3A
4.13 vi.c.9 2C 5.38 VI.E.22 3E
4.14 V.L.4 kb | 5.39 VI.E.13 3A
4.15 vVi.I1.1 3A 5.40 VIi.D.16 1A
4.16 V1.G.?7 1A 5.41 V.P 1A
4.18 vV.1.20 1A 5.42 VI.B.10 3E
4.19 ¥.2.3 3B 5.43 VI.C.6 JE
4.20 V.L.3 2B 5.44 vV.G.2 (a) 3B
4.21 V.N 2B (b) 3E
4.22 VI.E.78 3E 5.45 VI.A.18 1B
5.46 vi.J.3 3E
BS.0 VISUAL DISPLAYS 5.47 V.M 3
5.48 vi.C.19 1B
5.2 VIi.I1.5 3k 5.49 VI.A.? NA
5.3 V1.K.7 ic 5.50 Vi.G.17 1A
5.6 vi.c.10 1A 5.51 VI.K.2 3E
5.13 v1i.G.18 3B 5.52 VI.D.15 1A
5.16 VI.K.6 3B 5.53 vi1.E.6 3A
5.17 Vi.C.16 3E 5.54 VI.E.16 3A
5.18 v.J.5 is $.95 VI.F.6 A
5.19 vi.c.5 1B 5.56 VI1.F.9 3A
5.20 V1.G.8 3E 5.57 V1.G. JE




NRC SEABROOK PRIORITY
HED MO. HED NO. SCHEDULE
su P Cont'd
5.58 VI.K.3 3E
5.59 VI.C.14 3E
5.60 VI.D.? 2A
B6.0 LABELS AND LOCATION AIDS
6.1 VI.K.11 3A
6.2 VI.K.9 3A
6.3 VI.J.1 1B
6.5 VI.I.6 k1
6.6 VI.G.21 3A
6.7 VI.G.16 2A
6.8 VI.G.« 3A
6.9 VI.E.14 2A
6.10 VI.E.4 2A
6.11 VI.C.13 2B
6.13 v.J.2 28
6.14 V.F.1 3A
6.16 vi.o. 3E
6.17 VI.I.4 1A
6.18 VI.C.15 1A
6.19 VI.A. 8
6.20 VI.G.20 3A
6.21 VI.G.15 1B
6.22 VI.D. 3A
6.24 VI.A. 18
5.25 V.F.3 2A
6.26 V.F.2 2A
6.27 VI.B.?7 2A
6.28 VI.A.10 3E
6.31 VI.¥.12 3A

NRC
HED NO.

w
~N

33
%
.36
.37
.38
39
.40
.41
.42
.43
.44
.45
.46
.47
.48
.49
52
.53
.54

ac &0 &0 O & 6O OO 60O OO 0O &0 O N 0O 0O 0O &0 00 0

B7.0 PROCESS COMPUTERS

PRIORITY
SCHEDULE

7.1

B8.0 PANEL LAYOUT

8.1
8.2
8.3
8.4
8.5

SEABROOK
HED NO.

VI.E.10 3A
VI.E.8 3B
v.I.1 3B
VI.H.3 2B
VI.H.1 2A
VI.F.5 3B
VI.F.4 1B
VI.F.1 1B
VI.E.23 3B
VI.E.S 1B
VI.C.2 1B
VI.K.10 3A
VI.H.8 2A
VI.H.4 3B
VI.F.2 2B
VI.D.1 2B
VI.G.1 3A
V.H.1 2B
V.H.4 2B
V1.D.2 2A
V.A.4 3E
VI.C.3 NA
VI.A.14 1B
VI.A.15 1B
VI.A.16 2A
VI.A.17 1A
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NRC SEABROOK  PRIORITY NRC SEABROOK  PRIORITY
HED NO.  HED NO.  SCHEDULE HED NO. HED NO. SCHEDULE
0 £ 8.30 VI.A.8 1A
8.31 VI.D.20 3B
8.6 VI.B.1 24 8.32 VI.E.3 3A
8.7 VI.B.S 3E 8.34 VI.F.8 2B
8.8 VI.E.11 3A 8.35 VI.F.3 3E
8.10 VI.G.11 3E 8.36 VI.E.2 A
8.11 VI.E.17 3B 8.37 VI.E.9 3A
8.12 VI.C.12 1A 8.38 VI.E.24 A
8.15 VI.C.20 3E 8.39 VI.E.25 3B
8.16 VI.B.3 24 8.47 VI.D.4 1A
8.17 VI.A.5 2A
8.19 vI.C.23 24 B9.0 CONTROL-DISPLAY INTEGRATION
8.20 VI.D.5 2B
8.21 VI.D 11 1A 9.1 VI.D.21 2a
8.23 VI.K.5 3B 9.2 VI.H.5 24
8.25 VI.D.10 1A 9.3 VI.A.3 1B
8.26 V1.D.3 2B 9.5 VI.E.1 3E
8.27 vI.C.7 1A 9.6 VI.C.22 IE
8.28 VI.C.4 1A

8.29 V1.B.4 3A




APPENDIX
PART C
HUMAN FACTORS ENGINEERING IN-PROGRESS AUDIT
OF THE DETAILED CONTROL ROOM DESIGN REVIEW
FOR
PUBLIC SERVICE OF NEW HAMPSHIRE
SEABROOK STATION

Part C - This part contains the applicant items for which the stated
resolution is not completely defined. A revised resolution should be
submitted at least 120 days PTLF, and the schedule for implementation of the
resclution should be committed for completion PTLF.

ensee Response
For many of the following items, it is unclear what problem the NRC has with
the existing resolution. For those, we assume that it is a priority or

schedule problem, and have updated those items.

£€2.0 C TIONS

2.1 There is no unique audible signal for first out indication. (v.D.6)

Resolution: A unique audible signal will be developed for first out.
Priority 1B.

Licensee Response: A unique audible signal for first out indication
will be developed. Priority 1lA.

€3.0 ANNUNCIATOR WARNING SYSTEMS
FINDING

3.3 There is insufficient alarm or feedback regarding containment radiation
for operator at Panel A or B. There is &« danger of the alarm being

cancelled and missing a high radiation signal. (VI.A.19)



Resolution: The Radiation Monitoring System, including alarms, will be
addressed in a future supplement to this report. Priority 2B.

Licensee Response: This system will be reviewed and resolution of any
HEDs submitted to NRC at least 120 days PTLF. Priority 2A.

The first out priority does not address Safety Injection. There is no
indication of the cause of an SI actuation. A first out indication
shoull be developed. (v.D.5)

Resolution: First out indication for S1 actuation will be developed.
Priority 1B.

Licensee Response: First out indication for SI actuation will be
developed. Priority 1A.

There is no easily visible tile location matrix.

Resolution: Develop an easily visible tile location matrix.
Priority 3B.

Licensee Response: An easily visible tile location matrix has been
developed. Priority 3A.

€4.0 CONTROLS
FINDING

4.4 Trip/reset function is inconsistent. (v.L.1)

Resolution: (a) We will investigate the use of pushbuttons. (4.3 REF)
(b) Make switches consistent with respect to direction of trip and
reset. (4.2.1 REF) (c) Investigate the use of switch handles that are
different from other board switches. Priority 1B. (4.2 .2 REF)

Licensee Response: The results of our investigation are: (1) the
trip/reset switches will be made consistent with respect to the

direction of throw; reset switches will be made consistent with respect

(X
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4.8

4.9

4.17

to the direction of throw; and (2) trip switches will be provided with
unique handles. Priority 1A.

The switches for emergency trip are not protected from inadvertent

operation. (V1.J.4)

Resolution: The new MSIV panel will be checked to see if this is still
a problem. Priority 2D.

NRC Position: It was stated that this panel will be removed, which
appears to contradict Finding 8.9. This apparent contradiction should
be resolved and reported 120 days PTLF.

Licensee Response: The panel will be removed and replaced with a
differently designed MSIV panel. When it is replaced, it will be
reviewed to ascertain if the HED remains. Priority 2C.

Some turbine controllers and pushbuttons 3" from edge. (VI.E.18)

Resolution: These are startup control switches, not used at power.
However, there is some potential for affecting the T-G if they were
inadvertently operated. Provision of a guard of some sort will be

investigated. Priority 3D.

Licensee Response: Guards will ve provided. Priority 3A.

Should in-out direction of control rod drive joystick be reversed? This
should be resolved by a poll of the operators; there is no "right
answer" . (V1.C.18)

Resolution: Poll shows operators divided 50/50 on this question. The
joystick will be made push-IN, pull-OUT. Priority 2A.

NMRC Position: The direction of movement of rod control drive joysticks
is not consistent throughout the nuclear power industry. Joystick
motion should be consistent with the rod control and position
indications. These are push-OUT-up and pull-IN-down. Joystick motion
should remain as is and not be changed as described in the Resolution.

ve2)



Licensee Response: The joystick operation will be left as originally
designed, push-OUT-up, pull-IN-down.

v PLAYS

FINDING

5.1 No flow indicator exists for startup feed pump. (V1.D.8)
Resolution: The need for this is under study. Priority 2D.

NRC Position: The study should be made and results reported. Detailed
function and task analysis should provide this information. If needed,
the indicator should be installed within 120 days after start-up.
Licensee Response: Further study has shown that there is no need for
such indication. This will be deleted as an HED.

5.4 Status Lights: In general, all status light panels are confusing in
arrangement and wording. (V.B)
Resolution: Arrangements and wording are being checked and changes made
as necessary. Demarcation is being added. Priority 1B.

Licensee Response: Arrangements and wording have been checked, and
changes made as necessary. Demarcation has been added. Priority 1A.

5.3 Need Tave PAM recorder or Tc and Th on the same recorder to verify Tave

decreasing to 557 degrees as required in EO procedure. Need degrees

Fahrenheit scale on this recorder. (VI.Cc.8)
Resolution: Make Tave recorder into PAM