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United $tates Nuclear Regulatory Commission June 27, 1983
Attention: Mr, George W. Knighton Page 2

The enclosed Section 5.0 will be incorporated in OL Application
Amendment 49,

Very truly yours,
YANKEE ATOMIC ELECTRIC COMPANY

/‘," ./;Cﬂ* L /‘3

/" /John DeVincentis
Project Manager

ALL/pf
Enclosure

cc: Atomic Safety and Licensing Board Service List
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EMERGENCY CLASSIFICA

Summary
An Emergency Classification Syst« l been defined which categorizes a wide
spectrum of component or sy: and other occurrences that could
potentially reduce station 3 irg The incidents are categorized
according to severity 1N 3 classes: Unusual Event, Alert,
Site Area Emergency,

These predetermined emergency asses are declared by Seabrook Station per-
sonnel. They assist emergency respc organizations in determining the
assessment, corrective and protec 2 actions to be taken onsite and offsite,

Emergency classifications are based upon events identified by certain measur-
able and observable indications of station conditions. Thes- indications of
degrading station status are called Emergency Action Levels (_ ‘Ls) and are
listed in detail with their associated station conditions in Appendix A,
These EALs aid the operator in emergency recognition and assure the first
step 1s completed in emergency response. It must be recognized that if
conditions warrant such action, the classification of the evenat may change
as the incident increases or reduces in severity,

5.2 Symptomatic Approach to Classification

A symptomatic approach has been developed to assist the operator 1in emergency
recognition and classification., In order to concentrate the amount of plant
process data provided to the operator to that which is necessary for event
classification, use is made of the color coded status trees that are
associated with the sympton based Emergency Operating Procedures. These
symptomatic status tree analyses allow *he operator to recognize accident

severity and concentrate on the appropriate corrective actions. Symptomatic
status trees which relate to Seabrook Station EALs are provided along with a
description of the approach in Appendix A.

Emergency Classes

. T N | Unusual Event

AN UNUSUAL EVENT INDICATES A POTENTIAL DEGRADATION OF STATION SAFETY MARGINS
WHICH IS NOT LIKELY TO AFFECT PERSONNEL ON-SITE OR THE PUBLIC OFF~-SITE OR
RESULT IN RADIOACTIVE RELEASES REQUIRING OFF-SITE MONITORING.

Unusual Events are conditions which Jdo not cause serious damage to the
station and may not require a change in operational status. For a complete
list of the Unusual Event conditions, refer to Appendix A, Table A.l.
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5.3.2 Alert

AN ALERT INDICATES A SUBSTANTIAL DEGRADATION OF STATION SAFETY MARGINS WHICH
COULD AFFECT ON-SITE PERSONNEL SAFETY, COULD REQUIRE OFF-SITE IMPACT ASSESSMENT,
BUT IS NOT LIKELY TO REQUIRE OFF-SITE PUBLIC PROTECTIVE ACTION.

Station response and off-site notification associsted with this event
classification assure that sufficient emergency response personnel, both on
and off site, are mobilized and respond to event conditions. Actual releases
of radioactivity which substantially exceed Technical Specification limits
may be involved, and thus radiation monitoring and dose projection may be an
integral portion of the emergency response required. For a complete list of
Alert conditions refer to Appendix A, Table A.2.

5:3.3 Site Area Emergency

A SITE AREA EMERGENCY INDICATES AN EVENT WHICH INVOLVES LIKELY OR ACTUAL
MAJOR FAILURES OF STATION FUNCTIONS NEEDED FOR THE PROTECTION OF THE PUBLIC.

The events included in this Site Area Emergency category represent a potential
for off-site releases which could impact the public to the extent that pro-
tective actions may be necessary. For a complete list of Site Area Emergency
conditions, refer to Appendix A, Table A.3.

5.3.4 General Emergency

A GENERAL EMERGENCY INVOLVES SUBSTANTIAL CORE DEGRADATION OR MELTING WITH
POTENTIAL FOR LOSS OF CONTAINMENT INTEGRITY.

For a complete list of General Emergency conditions, refer to Appendix A,
Table A.4.



(=~

SB 1 & 2 Amendment 49
FSAR May 1983

APPENDIX A

EMERGENCY CLASSIFICATION SYSTEM
AND EMERGENCY ACTION LEVELS

Tables A.l through A.4 represent the station conditions and associated
Emergency Action Levels (EALs) that are categorized in accordance with the
four emergency classes. The emergency conditions include a wide spectrum of
events that represent varying degrees of threat to station personnel onsite
or the public offsite. As the tables show, full use is made of the various
degrees of challenge to the five Critical Safety Functions (CSFs);

1) Subcriticality,

2) Core Cooling,

3) Heat Sink,

4) RCS Integrity, and

5) Containment Integrity.

EALs relate levels of challenge to the CSFs and other numerous process para-
meter indicators of emergency conditions such as system pressures, liquid
levels, radiation intensity, and temperatures, to appropriate emergercy
classifications.*

Symptom based status trees simplify the initial emergency classification
process by relating the most critical safety parameter indicators directly to
the EALs. The individual status trees for each of the five emergency con-
ditions used in conjunction with Table A.5 assist the operator in emergency
classification and also directs them to the appropriate Emergency Operating
Procedures for mitigation of the incident. Symptomatic status trees indicating
emergency conditions are available to the operator on the plant process com-
puter and are displayed on SPDS. Hard copies of these status trees are also
available,

The CSF status trees, Figures A.l through A.5, are based on plant events which
pose a threat t- the safety status of the plant. Color coding is used to
identify event priorities for the individual branches of the status trees as
follows:

O creen

The Critical Safety Function is satisfied - no o:srator
action is called for.

-
:
-

The Critical Safety Function is not fully satisfied -
operator action may eventually be needed.

-y
:

The Critical Safety Function is under severe challenge -
prompt operator action is necessary.

. RED - The Critical Safety Function is in jeopardy - immediate
operator action is required,
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Table A.5 provides a cross reference which correlates the CSFs by color
priorities and other emergency conditions by category with their appropriate
emergency classes. For example, if parameters of critica) safety function
Number 2., core cooling, complete an orange branch of the appropriate fault
tree then according to Table A.5, a Site Area Emergency classification is
reached. However, if an orange branch of the Core Cooling status tree is
completed in conjunctiom with a 3 (Heat S8ink) red or orange or a 5 (Contain=
ment Integrity) red, then a General Bmergency is reached as shown in Column 3
C87/Combinations of Table A.5. Combinations of CSFe and other emergency
conditions are correlated with emergency classes in column 4, Column 5 liste
emergency conditions which constitute emergency classifications independent
of Critical Safety Functions,

* Numbers which have been provided are tentative and will be operationally
veriied, Numbers which have not been provided are to be calculated and
verified, and will be provided at a later time.
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Critical Safety Function/
Emergency Condition

Subcriticality

RCS Integrity

Core Cooling and Containment
Integrity

Containment Integrity and
Failure to Isolate Containment

Radiological Releases

Fire

Severe or Natural Phenomenon

* To be used with Table A.5 and Figures A.l-A.4.

TABLE A.2

ALERT CLASSIFICATION

Emergency Action Level

o Intermediate range SUR is zero or positive in power range less than

5% when the reactor should be subcritical;

RCS cold leg temperature is less than (later)OF, RCS pressure-
temperiture point to right of limit A (see Figure A.4) and
RCS tewperature decrease greater than 100°F per hour;

When containment radiation is greater than (later) and, either:
No RCPs are running, core exit TCS are less than 700° and
RVLIS narrow is greater than (later)X; or

Core exit TCs less than 1200°F, RCS lub?Soling less than (later)oF
at least one RCP is running, and RVLIS wide range is greater than:

(later)X 4 RCP (later)I 2 RCP
(later)Z 3 RCP (later)X 1 RCP

Failure to isolate containment as indicated by Phase A and
Phase B isolation indication panels when containment radiation
is greater than (later);

10 time Technical Specifications;

Controlled fire which effects only one train of safety-related
equipment with the potential for affecting the other train;

Earthquake greater than containment foundation DBE alarm
initiating a shutdown;
Tornado observed onsite which has degraded safety components.

Emergency Status
I"dicators*

| orange

4 orange

5 yellow
2 yellow

2 yellow

7 and
5 yellow

6b,

ilg.
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TABLE A.3

SITE AREA EMERGENCY CLASSIFICATION

Critical Safety Function/ Emergency Status
Emergeacy Condition Emergency Action Level Ind.cators* P
Subcriticality o0 Power range is greater than 5% power when reactor should 1 red

be subcritical;

Lore Cooling o Core exit TCs less than 1200°F but greater than 700°F, RCS ¢ 2 orange
subcooling iess than (later)OF, and no RCPs are running,
and RVLIS narrow range is greater than (later)i;

© RCS subcooling less than (later)OF, no RCPs running, core 2 orange
exit TCs less than 700°, and RVLIS narrow range less than (!ater)i;
o Core exit TCs less than 12009F, and RCS subcooling less than 2 orange

(later)9F, at least one RCP running, and RVLIS wide range less than;

(later)X 4 RCP (later)X 2 RCP
(later)X 3 RCP (later)X 1| RCP
Heat Sink o Wide range level iess than top of U-tubes in all SGs and total 3 red
feedwater flow to SGs less than 470 gpm;
o0 Wide range level less than top of U-tubes in all SGs and total 3 orange

feedwater flow to SGs greater than 470 gpm and pressure greater
than 1255 psig in all SGs;
o Wide range level greater than top of U-tubes in at least one SG 3 orange

and pressure greater than 1255 psig in all SGs; =
bl
RCS Integrity 0 RCS temperature decrease greater thaa 100°F in last 60 minutes and 4 red 2 :
RCS Pressure-Temperature ratio exceeds Limit A (see Figure A.4) bs
Contaioment Integrity o Containment pressure greater than 52 psig; 5 red
o Containment pressure less than 52 sig, but greater than 5 psig; 5 orange
o Containment pressure less than 52 psig and containment sump not 5 orange
less then (later);
Radiological Releases o Radiological releases exceed EPA PAGs at Site Boundary; 6¢c.
Loss of all AC Power o As indicated or observed; 8.
Loss of all DC Power o As indicated or observed; 10.
Fire o Uncontrolled fire which affects safety-related equipment; 11b.
Control Room Evacuation o Evacuation of control room without cortrol at remote shutdowa panel; 12b.
Severe or natural Phenomenon o Earthquake with potential impact on SSE. 17¢c.
]
n
.
BB
< ®
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-
o |
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w e

* To be used with Table A.5 and Figures A.1-A.4.



TABLE A.4

\
\
GENERAL EMERGENCY CLASSIFICATION
Critical Safety Function/ Emergency Status
Emergency Condition Emergency Action Level Indicators*
Core Cooling o Core exit TCs higher than 1200°F; 2 red
o Core exit TCs less than 12009F but greater than 700°F, RCS subcooling less than (later)OF, no 2 red
RCPs running and RVLIS narrow range less than (later);

Core Cooling and Heat Sink o Core exit TCs less than 12009F, RCS subcooling less than (later)OF, no RCPs running, core exit 2 orange |
TCs greater than 700°F and RVLIS narrow raange greater than (later)X combined with heat sink wide 3 red 1
range level less than top of U-tubes in all SGs and total feedwater flow to SGs less than 470 |
gpm; or
Combined with wide range level greater than top of U-tubes in at least one SG and pressure not 3 orange
less than 1255 psig in all $Gs; or
Wide range level not greater than top of U-tubes in any SGs and total feedwater flow to SGs 3 orange
greater than 470 gpm, and pressure not 'ess than 1255 psig in all $Gs;

o Core exit TCs less than 1200°F, and RCS subcocling less than (later)OF, no RCPs running, core 2 orange
exit TCs less than 7000F, RVLIS narrow range less than (later)? combined with heat sink wide 3 red : |
range level less than top of U-tubes in all SGs and total feedwater flow to SGs less than 470 ‘
gpw; or
Combined with wide range level greater than top of U-tubes in at least one SC and pressure not 3 orange
less than 1255 psig in all SGs; or
Wide range level not greater than top of U-tubes in any SGs and total feedwater flow to SGs 3 orange
greater than 470 gpm, and pressure no less than 1255 psig in all SGs;
o Core exit TCs less than 1200°F, and RCS subcooling less than (later)OF, at least one RCP 2 orange =
running, RVLIS wide range less than: i
(later)X 4 RCP (later)X 2 RCP 0 -
(later)X 3 RCP (later)X 1 RCP % e
Combined with heat sink wide range level less than top of U-tubes in all SGs and total feed- 3 red "
water flow to SGs less than 470 gpm; or
Combined with wide range level greater than top of U-tubes in at least one SC and pressure 3 orange
not less than 1255 psig in all SGs; or
Wide range level not greater than top of U-tubes in any SGs and total feedwat.r flow to SGs 3 orange
greater than 470 gpm, and pressure not less than 1255 psig . in all §Gs;

Core Cooling and Containment o Containment pressure greator than 52 psig combined with core exit TCs less than 1200°F, RCS 5 red and

Integrity subcooling less than (later)®F, no RCPs running, core exit TCs greater than 700°F and RVLIS 2 orange
narrow range greater than (later)I; or

o With core exit TCs less than 1200°F, RCS subcooling less than (later)OF, no RCPs running, core 2 orange
exit TCs less than 700°F, RVLIS narrow range less than (later)X; or
o With core exit TCs less than 1200°F, RCS subcooling less than (later)OF, at least one RC 2 orange
running and RVLIS wide range less than:
(later)X 4 RCP (later)Z 2 RCP
(later)X 2 RCP (later)Z 1 RCP |
Containment Integrity and o Containment pressure greater than 52 psig combined with loss of all ac power as indicated or 5 red
Loss of all AC Power observed; and 8.
o Containment pressure less than 52 psig but greater than 5 psig combined with loss of all ac 5 orange
power as indicated or observed; and 8.

Containment Integrity and o Containment pressure greater than 52 psig combined with loss of all ac power as indicated or 5 red

Failure to Isolate observed; ' and 7. .5

Containment .

=
Loss of All AC and DC Power 0 As indicated c¢r observed. 8 and 10. w

* To be used with Table A.5 and Figures A.1-A.4.

6% IusWpUIWY
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TABLE A.5

EMERCENCY CLASS CROSS REFERENCE WITH CRITICAL SAFETY FUNCTIONS (CSFs)/EMERGENCY CONDITIONS

Emergency Class CSF Singles CSF/Combinations Complications Miscellaneous
General 2 red 2 orange/3 red 5 red/8 10+8
2 orange/3 orange 5 orange/8
2 orange/5 red 3 red/3
S red/7
Site Area 1 red 6c, 8, 10,
2 orange 11b, 12b, 17¢
3 red
3 orange
4 red
5 red
5 orange
Alert 1 orange, 2 yellow/5 Yellow 5 yellow/7 6a, 6b, 9, lla,
4 orange lle, 12a, 13, 14,
15, 16, 17a, 17b,
17d, 17e, 17f,
17g, 17h, 18
Unusual Event 2 yellow
3 yellow
4 yellow
5 yellow

Critial Safety Functions

1.
2.
3.
4.
5.

Subcriticality

Core Cooling

Heat Sink

RCS Integrity
Containment Integrity

Miscellaneous Emergency Conditions

6.

7‘
8.
9.
10.
11.

12,

13.
14.
15.
16.
17.

l’.

Hi Releases

a) Technical Specification

b) 10 x Technical Specification

¢) 1Indications EPA PAGs will be exceeded at site boundary

Failure to isolate containment

Loss of all ac power

Loss of offsite ac power

Loss of all dc power

Fire:

a) Controlled-affects only one train of safety-related equipment with
the potential for affecting the other train

b)  Uncoatrolled-affects safety-relatsd equipment

¢) Within plant protected area which requires outside fire-fighting assistance

Control room evacuation

a) With control at remote shutdown panel

b) Without control at remote shutdown panel

Loss of plant process computer

Observation of aircraft crash, train derailment or explosion onsite

Emergency transport of contaminated and injured worker to local support hospital

Loss of onsite ac power capability

Severe or natural phenomenon

a) Response spectrum seismic unit triggered

b) Earthquake greater than containment foundation DBE alarm levels

¢) Earthquake with potential impact on SSE

d) S50-year flood or low water level by observation or receipt of warning from offsite
authorities

2) Obser.ation of tornado onsite

f) Observation of hurricane onsite
(sustained winds of (later) for (later) period of time)

g) Tornmado observed onsite which has degraded safety components

h) Security compromises

Shutdown-Technical Specifications surpassed

(1
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FOOTNOTES FOR CRITICAL SAFETY FUNCTION STATUS TREES

Figure A.2 Core Cooling

Enter sum of temperature and pressure measurement system errors
translated into temperature using saturation tables,

Enter plant specific value which is 3-1/2 feet above the bottom of
active fuel in core with zero void fraction, plus uncertainties,

Enter plant specific value corresponding to an average system void
fraction of 50 percent with 4 RCPs running.

Enter plant specific value corresponding to average system
fraction of 50 percent with 3 RCPs running.

Enter plant specific value corresponding to average system
fraction of 50 percent with 2 RCPs runming.

Enter plant specific value corresponding to average sy<tem
fraction of 50 percent with 1 RCP running.

Figure A.3 Heat Sink

(1) Actual indicated level corresponding to top of U-tubes is dependent on
calibration of wide range channel performed prior to starctup.

Figure A.4 RCS Integrity

(1) Enter plant specific temperature corresponding to temperature T; (refer
to FR-P.l background document).

(2) Enter plant specific temperature corresponding to temperature T, (refer
to FR-P.l background document).

Figure A.S Containment

(1) Enter plant specific level corresponding to the combined volumes of:
RWST + Accumulators + RCS + 1/2 CST (to be calculated at a later date).

Enter plant specific value corresponding to radiation level alarm
setpoint for post accident containment radiation monitor (to be set
prior to initial plant operation).




