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A new way to expedite reactor startup
Nuclear utiities are under intense pressures to reauce their total operating costs.

De-regulation, compettion, regulatory thanges and indusiry-wice forces all provide

impetus to increase reactor avaitability and capacity factor, Saving time to

perform critical-path operations at each fuel cycle’ startup is one good

way to enhance availability.

Of afl the Low Power Physics Tests performed by plant oD2rators
during startup, measuring control rod worths generailly requires the
most time.

A Faster way to help perform Low Power Physics Tests
Westinghouse has develcped a faster way to measwHe-€a0Lrol roG worins, caked
Dynamic Rod Worth Measurement {DRWM). Campared 1o the convenional tecn-
rigue [Rod Swap), DRWM can save about eleven hours of crtcak-patr time.
Because this allows changes in the overall testing schedule, further Jme can be
saved by reaucing the number of other measurements (e.g. boron endpoints)
required during the process, saving abourt another five nours. Total Low Power
Physics Testing time can typically be reduced from 24 nours to just 8 hours. Because
testing time is reduced, less water processing is required and associated site person-
nel effort is saved \With average replacement power costs for nuclear generation
amounting to nearly a haif-million dollars a day, using DRWM can aliow
Westinghouse utility customers to more than recover its cast in just
the first application!
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A better way to meet startup requirements

In Dynamic Rod Worth Measurement (DRWM), control rod banks are insered
and removed at their maximum stepping speed — requiring about seven minutes Per
bank. It takes up to another six minutes for the reactor flux (o “recover” aiter each
banks movement (i.e. the signals of the excore detectors are restored to a level from
which the next bank can be measured). Each conirol rod bank in the core s
measured separately. The nine banks in a large fourdioop PWR with 193 fuel
assernblies can be completely measured in about two hours. In smalier cores,
there are fewer banks to measure, therefore the overall process takes less ime.

DRWM uses measurement Gata available from the power range excors
detectors. The data is adjusted for both static and dynamic soatial effects basec on
nuclear calculations performed in advance by erther Westinghouse or the plant
owner Data is recorced and processed on-line by a Westingnouse-supolied
Advanced Digital Reacavity Computer [ADRC), which is capabie of accurately
recording the power range signal over four decades of derector response. Contel
rod bank worths as a function of core insertion and total rod bank worths as
required by the plant Technical Specifications are conveniently measurec through
application of DRWM.

. Recovery &
Mixing & Boron Endpoi . . Turnover
T e

Refererice
Bank Worth
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A demonstrated way to measure
control rod worth

Following testing of DRWM at the Point
Beach units of Wisconsin Electric Power in
November 1991 and May 1992, Westinghouse
submitted the requirea Topical Report to the
United States Nuclear Regulatory Commission.
This Report and the DRWM techniques have
both been extensively reviewed by the NRC.
Reference to generic licensing documentation
for individual plant application allows
Westnghouse customers to take advantage
of this time-saving technigue.

Test results from the Point Beacn Uniis demon-
strdted that the accuracy of DRWM s comparable
e that of the slower Rod Swap techmique.

Individual
Bank

Total
Rod 0.6
Worth

‘zasursment -
The Westmghouse Advanced
Digital Reactivity Computer (ADRC]
+ and its supporting software have -
been specifically de&gned to:
support the, data acquusmon and

E perthnéi cdmpﬂtérf Whe
bemg used for physncs test

DRWM can help
plant operators
save hundreds
of thousands of
dollars of critical-
path time each
cycle.
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1. PURPOSE
1.1  Objective

Provide instructions for preparing NU Proteciive Action
Recommendations (PARs) for submittal to the State of Connecticut for
use in the development of sublic protective actions duzing a nuclear

incident.
1.2 Discussion
An incident at a nuclear power plant can result in aitborne releases of
tvity (pl ¢ R

| rel
tivity {plume) that may pose a threat 1o the publc. zalth and
. Ifsuch an event occurs, it may be necessary for public otficials to
ec

-
[

1 Fl
safe s
mandate protective measures, such as evacualing arcas atfected by the
plume in accordance with US EPA Protective Action Guidelines (PAGs).
NU provides the State with information and PARs for use in the
development of State protective decisions. PAR development should be
prepared in anticipatory fashion for timely transmittal.

To ensure that the 15 minute criteria is met for issuing a PAR after a
GENERAL EMERGENCY has been declared, a two—part process has
been created. If needed, the initial PAR will be based on plant conditions
and will be developed in the affected unit control room by the Shift
Manager. If the decision is made to update the PAR based on changing
radiological or meteorological conditions, the Shift Manager will develop
the update. PARSs will be provided to the State DEP from the control
room until the EOF is activaied.

In fast moving events, the CR DSEOQ issues a PAR by notifying state and
local officials of the Bravo or Alpha posture codes. Unless otherwise
notified, the posture codes represent a pre—determined Protective Action
Recommendation to evacuate an approximate 2 mile radius for Bravo and
evacuate an approximate 5 mile radius for Alpha.

Once the EOF has been activated, PARs will be developed by the
ADEOF. The information on the PAR will be given to the EOF DSEO
for his approval. The EOF DSEO will telephone the DEP representative
at the State EQC with this information, using the dedicated phone line.

The Emergency Plan basis for a commercial power reactor is the
approximate 10 mile Emergency Planning Zone {(EPZ). Therefore, PAR
messages are only pre—determined for the 10 mile EPZ. A PAR message
may be developed on an as needed basis in the case of severe accigents
requiring a PAR beyond 10 miles. Since dispersion rmodeling at that
distance is not reliable, dose projections based on field measurements only
would form the basis for making a PAR beyond 10 miles.

. . EPOP 4428G
“ACT” “REVIEW  Rev. 003—01
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1.3 Applicability

This procedure is applicable when a GENERAL EMERGENCY Alpha
has been declared by the CR DSEO or a GENERAL EMERGENCY
Alpha or Bravo has been declared after EOF activauon.

Since Unit 1 is permanently defueled and being decommissioned, the
highest classification possible is an ALERT, Posture—Cede Chariie—One. ©
PARSs are not applicable for 2 Unit 1 event.

P

™~

PREREQUISITES
2.1 General

A GENERAL EMERGENCY has been declared.

LNl

2.2 Definitions

2.2.1  Protective Action Recommendation — A Protective Action
Recommendation (PAR) issued to state and local decision makers
for their consideration in making a protective action decisicn.

2.2.2  Plant conditions — A technical basis for developing a PAR as a
result of actual or imminent loss of all 3 fission product barriers,
or based on high containment radiation levels.

2.2.3  Alpha or Bravo — A technical basis for developinga PAR asa
result of an EAL classification for all events short of the loss of all
3 fission product barriers, or high containment radiation.

2.2.4  Projected dose — A technical basis for developing a PAR as a
result of an ongoing radiological release that is projected on
either; (1) a measured dose rate, or (2) a calculated dose rate for
an expected release duration (usually in units of rem).

2.2.5  Measured Dose Rate — Dose rate based on field survey results
(usually in units of mR/hr or R/hr)

2.2.6 Calculated Dose Rate — A dose rate calculated for actual
releases based on rates derived from effluent monitor or survey
readings (usually in units of mR/hr or R/hr)

227 TEDE — Total Effective Dose Equivalent (usually in units of
rem)

EPOP 4428G
REVIEW  Rev. 00301
o 3 0f 18
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228

229

2212

CDE — Committed Dose Equivalent for the thyroid {usually in
units of rem)

Wind direction — The three digit number indicating the 0-360
degree bearing (0 being north) from which the wind direction is
coming for the representative release elevation. (Changes in
wind direction may also constitute the technical basis for updating
a PAR once the initial PAR has been issued.)

Other (Attachment 4) — A technical basis for developing a PAR
as a result of the careful deliberation by site emergency managers
on the validity of 2 “What I£” dose projection.

“What If” dose — A theoretical dose projection based on the
premise that the accident sequence in progress wiil result in the
partial or total release of an assumed quantity of core inventory.
(usually in units of rem)

PAG —~ Protective Action Guidelines [*= Ref. 6.8]

3. PRECAUTIONS

3.1 PARs are only submitted at a GENERAL EMERGENCY.

37 A NU PAR must be issued to state and local decision makers within 15
minutes of the declaration of a GENERAL EMERGENCY.

33 A NU PAR update must be issued within 15 minutes of the decision to
update a PAR.

Level of Use
Information
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4, INSTRUCTIONS
4.1 CR DSEO PAR Instructions

;:; CAUTION v

After a decision is made to issue or update a PAR, the State must be
notified within 15 minutes.

PARs are then updarted as plant conditions, wind direction, or the
“Projecied Dose” indicates that an update is required.

411 Refer To and REVIEW Attachment 5, “CR DSEO PAR Process
Flowchart,” as necessary.

4172 IF adecision is madz to issue a PAR, NOTIFY the State within
15 minutes.

413 Refer To and REVIEW Attachment 7, “MP — PAR Zone
Descriptions.”

414 OBTAIN wind direction from Shift Technician.

4.1.5  IF any of the following has occurred, Refer To and COMPLETE
Attachment 1, and Go To step 4.1.8:
»  Loss of 3 fission product barriers (not applicable for fuel

handling accidents)

« TEDE > 1rem at5 miles
« CDE > 5rem at 5 miles

4.1.6 IF containment radiation levels are greater than or equal to the
values as shown in Table 1, Refer To and COMPLETE
Attachment 1, and Go To step 4.1.8.

Table 1 Containment Radiation Levels
MP2 19,000 R/br
MP 3 30,000 R/hr
417 GoTostep4.1.9.
LevelofUse | ..o . 0 oo o SPOR
Information “§TOPT T T THINKT TUACTT REVIEW  Rev. 003-01
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4.1.8 VERBALLY TRANSMIT completed Attachment 1 to DEP.

4.1.9 EVALUATE need to update PAR based on a change in plant
conditions or wind direction.

4.110 IF update to existing PAR is required, Go To step 4.1.4.

41.11 WHEN DSEO turnover occurs, NOTIFY the EOF DSEO of all
PARSs issued and EXIT this procedure.

— End of Section 4.1 ~

LeVEI Of Use e o EPOP 442-86‘
Information THINKT T ACT REVIEW  Rev. 003-01
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472 ADEOF PAR Instructions

v CAUTION v

After a decision is made to issue or update a PAR, the State must be
notified within 15 minutes.

PARS are initially based on plant conditions or thz Alpha or Bravo posture
codes. PARs are then updated as plant conditions, wind direction, o7 the
“Projected Dose” indicates that 2n update is required.

PARS are not to be based on “What If” dose projections unless the basis of
the “What If” projection is well understood and validated by the EQCF and
TSC.

421 Refer To and REVIEW ,Attachment 6, “EOF DSEO PAR Process
Flowchart,” as necessary.

47272 Refer To and REVIEW Attachment 7, “MP PAR Zone
Descriptions.”

423 IFa GENERAL EMERGENCY was declared prior to EOF
activation, OBTAIN a briefing on PAR status from EOF DSEO.

424 ENSURE Chronology of Events Status Board is updated with
current PAR information.

475 QOBTAIN wind direction from MRDA.

4.2.6 IF any of the following occur, Refer To and COMPLETE
Attachment 1, and Go To step 4.2.10:

= Loss of 3 fission product barriers (not applicable for fuel
handling accidents)

=  TEDE > 1rem at 5 miles

« CDE > 5rem at 5 miles

Leve] Of Use =2k - :: FOET EERSEN :A L - . .! - EPOP 44286
Information THINK T UAGT 'REVIEW  Rev. 003~01
A 7 of 18




427  IF containment radiation levels are greater than or equal to the
values as shown in Table 2, Refer To and COMPLETE

Attachment 1, and Go To step 4.2.10.

Table 2 — Co’ntainmcnt Radiation Levels |
MP 2 19,000 R/ir
MP 3 30,000 R/hr

428 IF a GENERAL EMERGENCY, Posture Code Alpha is
declared, Refer To and COMPLETE Attachment 2, and Go To

step 4.2.10.

429 IF a GENERAL EMERGENCY, Posture Code Bravo is
declared, Refer To and COMPLETE Attachment 3.

Refer To and COMPLETE Attachment 4.

4211 PROVIDE completed Attachment 4 to EOF DSEO.

42.12 ENSURE the following occurs:

L4

Level of Use
Information

EOF DSEO verbally transmits the PAR to DEP within 15
minutes of decision

PAR is faxed to State EOC
PAR is verbally transmitted to Executive Spokesperson

Chronology of Events Status Board is updated with current
PAR information

— End of Section 4.2 —

EPOP 4428G
" 'HEVIEW  Rev. 003—01
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4.3 ADEOF Reassessment and PAR Update
43.1 EVALUATE need to update PAR based on the following:
«  Change in containment radiation levels
- Change in radiological dose assessment
«  Change in wind direction

IF update to existing PAR is required, Go To step 4.2.5.

&
E.,J
8]

I
(W%
L3

IF notified TEDE > 1 rem or CDE > 5 rem beyond the 10 mile
m the DEP of the following:

EPZ, REQUEST EQF DSEO inforr
«  Situation and basis

«  PARSs for areas bevond the EPZ will be forthcomiag.

43.4 IF notified of specific areas beyond 10 miles in which TEDE > 1
rem or CDE > 5 rem, Go To step 4.2.10.

— End of Section 4.3 —

Level of Use T T S 5 EPOP 4428G
Information STOR CTHINKT TUACT REWEW  Rev. 003-01
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5. REVIEW AND SIGNOFE

5.1 N/A

6. REFERENCES

6.1 Developmental Documents
6.1.1  10CFR Part 50, Paragraph 47b, “Emergency Plans”

612  10CFR Part 50, Appendix E, Section IV, “Content of Emergency
Plans”

6.1.3  “Millstone Station Emergency Plan”
614 DEPMRD—4, “State of Connecticut Depariment of
Environmental Protection Monitoring and Radiation Division

Public Protective Action Recommendations”

6.1.5 »Manual of Protective Action Guides and Protective Actions For
Nuclear Incidents, EPA 400—R—92—001,” October 1991

6.1.6 AR 9800434404, “Four Issues Raised During NRC Evaluation”

7. SUMMARY OF CHANGES

71 Added information to Section 1.3 to clarify that since Unit 1 is
permanently defueled and being decommissioned, the highest
classification possible is an Alert Posture Code Charlie—One, therefore,
PARs are not applicable for a Unit 1 event.

72  Deleted references to Unit 1 Containment Radiation Levels in Table 1,
Table 2, and Attachments 5 and 6.

Level of Use L EPOP 4428G
Information e Rev. 003—01
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Attachment 1

Millstone — 5 Mile Radius/10 Mile Downwind PAR

(Sheet 1 of 2)

A. RECORD current wind direction in degrees (from):

B. CIRCLE the appropriate PA zone/affected communities below:

Wind Direction (from)

PA Zone / Affected Communities

340029

Evacuatc Zones 1 & 2: Al Communities
Evacuate Zone 3 : Plum Island
Shelter : Remzining Communitics

030-051

Fvacuate Zones 1 & 21 All Communities
Shelter Zone 3 : All Commrunities

052088

Evacuate Zones 1 & 2 A) Coramunities
Evacuate Zone 3: Old Lyme
Shelter - Remaining Communities

089093

Bvacuate Zones 1 & 21 Al Communities
Evacuate Zonc 3 : Oid Lyme. Lyme
Shelter : Remaining Communities

094—140

Svacuate Zones 1 & 2 1 All Communities
Evacuate Zone 3 : Qld Lyme, Lyme, East Lyms
Shelter : Remaiping Communities

141154

Evacuate Zones 1 & 2 : All Communities
Evacuate Zone 3 ; Lyme, East Lyme, Waterford,

Montville
Shelter : Remaining Comzmunities

155~186

Evacuate Zones 1 & 2 : All Communities
Evacuate Zonc 3 : East Lyme, Waterford, Montville
Shelter : Remaining Communities

187—193

Evacuate Zones 1 & 2 : Al Communities
Evacuate Zone 3 - Waterford, Montville, Ledyard
Shelter : Remaining Communities

194-218

Evacuate Zones 1 & 2 : All Cornmunities
Evacuate Zone 3 ;: Waterford, Montville, Ledyard,
Groton City and Town,

Shelter : Remaining Communities

219-229

Evacuate Zones 1 & 2 : All Communities

Evacuate Zone 3 : Waterford, Ledyard, Groton City
and Town

Shelter : Remaining Communities

230-244

Evacuate Zones 1 & 2 : All Communities
Evacuate Zone 3 : Ledyard, Groton City and Town
Shelter : Remaining Communities

Level of Use
Information ’

_ i EPOP 4428G
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Attachment 1

Millstone — 5 Mile Radius/10 Mile Downwind PAR

(Sheet 2 0f 2)

Wind Direction (from)

PA Zone / Affecied Communities

245257

Evacuate Zones 1 & 2 : All Cornmunities
Evacuate Zone 3 : Groton City aad Town
Shelter : Remaining Communities

258-286

Evacuate Zones 1 & 2: All Communities
Evacuate Zone 3 : Groton City and Town, Fishers
{sland

Shelter : Remaining Communitics

287-316

Evacuate Zones 1 & 2: All Communities
Evacuate Zong 3 : Fishers [sland
Shelter : Remaining Communities

317-339

Evacuate Zones 1 & 2 All Communities
Shelier Zone 3 - Al Communites

C. Prepared By:

Dare: Time:

safety.

EOF DSEO.

NOTE

Prior to State EOC activation, PARs will be transmitted to the 24 hour
DEP dispatcher in Hartford at {860—424—3333). The DSEO will identify
himself and request the dispatcher notify the DEP Duty Officer
immediately that a PAR has been issued. The DEP Duty Officer will call
back to verify the PAR and obtain additional information relative to public

After State EOC activation, PARs will be transmitted to the DEP
representatives at the State EOQC directly over a hotline on the desk of the

DEP Telephone # 860—424~3333 (primary) or 860-424~3338 (backup)

Level of Use
Information
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Attachment 2

Millstone — 2 Mile Radius/5 Mile Downwind PAR
(Sheet 1 of 1)

A. RECORD current wind direction in degrees (from):

B. CIRCLE the appropriate PA zone/affected communities below:

Wind Direction (from) PA Zone [ Affected Communities

310—056 Evacuate Zone 1 All Communitics
Shelter Zones 2 & 3: All Communities

Evacuate Zone 1 : All Communities™
057—-139 Evacuate Zone 2 : East Lvms, Old Lyme
Shelter : Remairing Communitics

Evacuate Zone 1 All Communities
140—189 Evacuzic Zone 2 : East Lyms, Waterford
Shelter : Remairing Cornmunities

Evacuate Zone 1 : Al Communizies
190-290 Evacuate Zone 2 : Waterford, New London
Shelter : Remaining Communities

Evacuate Zone 1 : All Communites
291-309 Evacuate Zone 2 : Waterford
Shelter : Remaining Communities

C. Prepared By: Date: Time:
ADEOF

NOTE

Prior to State EOC activation, PARs will be transmitted to the 24 hour
DEP dispatcher in Hartford at (860—424—3333). The DSEO will identify
himself and request the dispatcher notify the DEP Duty Officer
immediately that a PAR has been issued. The DEP Duty Officer will call

back to verify the PAR and obtain additional information relative to public
safety.

After State EQC activation, PARs will be transmitted to the DEP
representatives at the State EOC directly over a hotline on the desk of the

EOF DSEO.

~aa

DEP Telephone # 860—424—3333 (primary) or 860—424—3338 (backup)

Level of Use e O oL
Information "STORT THINK TACT T REVEW  Rev. 003-01
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Attachment 3

Millstone — 2 Mile Radins PAR
(Sheet 1 of 1)

A. CIRCLE the appropriate PA zone/affected communities below:

Wind Direction (from) PA Zone / Affected Comimunities
; Evacuate Zone 1 : All Communities
ANY Shelter Zones 2 & 3: All Communities
B. Prepared By: Date: Time:
ADEQF
NOTE

Prior to State EQC activation, PARs will be transmirtted to the 24 hour
DEP dispatcher in Hartford at (860—424—3333). The DSEO will identify

himself and request the dispatcher notify the DEP Duty Officer
immediately that a PAR has been issued. The DEP Duty Officer will call
back to verify the PAR and obtain additional information relative to public

safety.

After State EQC activation, PARs will be transmitted to the DEP
representatives at the State EQC directly over a hotline on the desk of the

EOF DSEO.

DEP Telephone # 860—424—3333 (primary) or 860—424-3338 (backup)

EPQP 4428G
Rev. 003—-01
14 of 18
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Attachment 4

State DEP PAR Transmittal Form
(Sheet 1 of 1)

A. Recommendation

Attach applicable Attachment 1 — 6 or description of areas beyond the 10 mile
EPZ requiring protective actions.

B. PAR Supporting Information
Technical basis (check at least onz):
(1 Plant Conditions [} Alpha (] Bravo (1 Measured Dosz
(i Projected Dose  [_JWind Direction [Other

Basis:

C. Review and Approval

Prepared By:
ADEOF
Approved By:
' DSEO
D. Notification
Hot line DEP: O Date: Time:

FAX to State EOC: ]

NU Executive Spokesperson: [}

LLeve! of Use . 7 i EPOP 4428G
oE 15 0f 18
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Attachment 7

MP PAR Zone Descriptions
(Sheet 1 of 1)

[Zone 1 Town: Area:

East Lyme All areas south of Interstate
95 to Long Island Sound.

Waterford Adl areas south of Route 1
to Long Island Sound.

Zone 2 Town: Area:

i areas south of Route 1,
land areas south of Interstate
S between the intersection
with Route 1 and the
Warerford town line.

-

East Lyme

J&v]

O

Waterford Areas south of Interstate
395 and Route 83.

New London All areas

Zone 3 Town: Area:

East Lyme All areas

Waterford All areas

New London All areas

Old Lyme All areas

Groton City All areas

Groton Town All areas

Fishers Island All areas

Lyme All areas east of Route 156
and south of Beaver Brook
Road.

Montville All areas south of Grassy

Hill Road, Chesterfield
Road, Route 163 and Depot
Road.

Ledyard All areas south of Hurlbut
Road, Whalehead Road,
Sandy Hollow Road, and
from Route 117 to the
Thames River.
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