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‘ lowa Electric Light and Power Company
Jiy 0. 190

NG-90-1791

Mr. A. Bert Davis

Regional Administrator

Region III

U. S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, IL 60137

. Re: Duane Arnold Energy Center
Subject: Licensed Operator Requalification
Documentation of Remedial and Enhanced Training
Reference: Confirmatory Action lLetter, A.B. Davis to L. Liu, dated
July 13, 1990
File: A-204h, A-204t

Dear Myr. Davis:

Please find enclosed copies of the examinations and evaluations in accordance .
with Item G. of the subject Confirmatory Action letter (CAL). The enclosed

documentation is for the first two crews which received the first 30 hours of

the enhanced training required by Item B. of the CAL.

This training., as well as the accelerated remedial training (CAL Item A.) is
veing conducted in segments of 30 hours and 20 hours. The examinations consist
of evaluated simulator scenarios which are attached. Also attached are copies
of the Instructor Guide, and Student Guides used during the first segment of
enhancad training. In addition to this formal training, operators not in
training are observing the simulator training sessions as their schedules allow.

If you have any questions, please contact either myself or Steve Swails,
Training Superintendent, at (319)851-7795.

Very truly yours,

Daniel L. Mineck
Manager, Nuclear Generation

. DLM/SS

Attachments: listed on Page 2 - IE 7.2\
o



Mr. A. Bert Davis
NG-90-1791
Page 2

Attachments: (1)

cc:
Liu w/o
. Root w/o
McGaughy

[ N ol el ¥

Simulator Evaluation Scenario Guides:

ESG-3, ESG-8, ESG-15

Simulator Remedial Scenario Guides:

REM 90-1, REM 90-2, REM 90-3, REM 90-4, REM 90-5,
REM 90-6, REM 90-7, REM 90-8, REM 90-9

Licensed Operator Requal Exam Preparation
Instructor Guide, Licensed Operator Requal 500-008,
IG No. H.10 '

LOR 500-008, Student Guide TTT.12, "EOP-2, Primary
Containment Control"

LOR 500-008, Student Guide TTT.19, "Alternate Level
Control" '

LOR 500-008, Student Guide TTT.20, "Emergency
Depressurization"

LOR 500-008, Student Guide TTT.11, "EOP-1 RPV Control"
LOR 500-008, Student Guide TTT.16, "EOP ATWS" '
LOR Remedial Training evaluations for 7/11/90 -
7/13/90 class

LOR Remedial Training evaluations for 7/14/90 -
7/16/90 class '

. Swails w/o

w/o

‘R. Hall (NRC-NRR) w/o

NRC Resident Office w/o- ‘
Document Control Desk (original ltr. w/a)
Commitment Control:
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DUANE ARNOLD ENERGY CENTER
NRC REQUALIFICATION EXAM
SIM" LATOR EVALUAT!ON
SCENARIO GUIDE
NUMBER 3

TITLE: Recirc Pump Seal Failure/Small Steam Line Break Inside Containment

DEVELOPED BY: @_ B} b /P20
: ~am /é Date '
OPERATIONS SUPERVISOR 7/ /
APPROVAL: // é ‘22/7‘0
Name Dagé

TRAINING SUPERVISOR M

APPROVAL: C-zo-§o
Name Date
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OBJECTIVES

A. TERMINAL OBJECTIVE:

The operator, acting as a member of a shift operating crew, must demonstrate competence
in performance of license duties required to protect the public health and safety while
operating the plant in accordance with approved instructions and procedures.

B. ENABLING OBJECTIVES:

1.

Evaluation Scenario Guide 3

Following a pre-shift brief, each crew member will be able to provide a detailed plant
status r« ~ort to include: :

a. § .tus of safety-related systerr , running equipment, and inoperable equipment.
b.  STPs in progress and any existing LCOs.
c.  Pertinent night orders and planned evolutions.

Using plant installed instrumentation and plant procedures, as well as information
obtained by operating personnel outside the Control Room, the operating crew will
correctly diagnose plant problems. :

The OSS will be able to use appropriate plant procedures to ensure completion of
immediate actions and direct subsequent actions as required.

When using plant procedures, the NSOE/ANSOE will be able to:

a.  Locate the proper section of the procedure.

b. Follow the procedure correctly.

c.  Locate and observe installed instrumentation.

d. Analyze s.ystem response.

e.  Direct plant operators (Second ANSOE and Auxiliary Operators).
. Inform the OSS when complete.

While operating in accordance with the Emergency Operating Procedures, the OSS
will:

a.  ldentify all EOP entry conditions.

b.  Direct the NSOE/ANSOE to perform required actions for control of reactor
power, level, pressure, or containment parameters.

c.  Specify the blant systems to be used to control plant parameters.

d.  Evaluate changes in plant conditions against current actions being taken and
make corrections as necessary.

When directed by the OSS to perform actions in accordance with the CEmergency
Operating Procedures, the NSOE/ANSOE will: '

a.  Utilize the systems designated by the OSS.
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b.  Monitor system performance; i.e., pressure flow, etc.
¢. Inform the OSS immediately when a system becomes unavailable for further
use.

d.  Inform the OSS of plant trends in response to actions taken.

7. Given a set of plant conditions, the OSS will be able to comply with the
requircments of Technical Specifications and the Administrative Procedures.

8. The OSS will be able to utilize the Emergency Plan to properly:
a.  Evaluate plant conditions and determine the emergency classification.
b.  Fnsure requisite notifications are made.

9. The STA will assist the operating crew as required to:

a.  Ascertain that plant response is as predicte « in the UFSAR during transients,
accidents, an plant emergencies and repc. . abnormalities to the OSS.

b.  Provide tec'inical assistance and perform whatever activities are deemed
necessary by the OSS because of specific plant conditions.

c.  Review the status of inoperable equipment to determine whether the loss of the
equipment is a situation addressed by Technical Specifications requiring
specific action by the piant staff.

- 10. The crew members will demonstrate c{Tective communications, exchanging complete
‘ and relevant information in order to make team decisions in a timely manner.

I'l. The NSOE/ANSOE will be able to perform the following operator actions, in
response to plant events:

a.  Reduce Recirc and insert control rods per the puil sheet to exit forbidden zone.
b.  Isolate the "A” Recirc. Pump in response to seal failures.
C. Restore and maintain RPV level using CRD, ECCS and RWCU.

d.  Initiate DW sprays to reduce DW temperature below 280°F.

Evaluation Scenario Guide 3 2
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NARRATIVE SUMMARY

The plant is initially operating at approximately 100%, power RCIC Inop, 2404 and 2405 shut
and tagged. A failure of the #1 seal for a recirculation pump has occurred, coolant leakage
remains within limits. Sometime later a gradualfailure of the #2 seal for the same recirculation
pump occurs. The crew responds using annunciator responsc procedures to secure and isolate
the recirculation pump but the suction valve fails to close. Procedures for single loop operation
arc utilized to meet requirements for operating on one recirculation loop. The operators may
vent the drywell to reduce pressure. _ :

An unisolable. small water line break occurs inside containment. The leak will pressurize the
containment to 2 psig resulting in reactor ~hutdown and entry into EQ™-1 and FOP-2.

The Feed pumps and condensate pumps -ip on overload and will no- restart on the scram,
level control will be with HPCI and CR Injecting.

The scenario is terminated as the crew is cooling down the reactor while maintaining level and
has taken steps to control containment parameters.

Evaluation Scenario Guide 3 3
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SIMULATOR SETUP

A. GENERAL INSTRUCTIONS

I.  Reset to IC 24, place simulator in RUN.

2. Ensure all annunciators are acknowledged and the plant is stable.
B. LIST OF MALFUNCTIONS

Verify E3 is RDPACC.LT.1460 and Type RMF ESG3

Time Malf. Description ET | TD | SEV | RAMP
t=0 RRIIA | Recirc Pump A Seal # - -- 100%
t=13 RRI1IB | Recirc Pump A Seal %2 10% 6 min
t=scram| FW09 ‘A" & ‘B’ Feed Pump trips | E3
A&B -
t=0 | RCO2 RCIC Trip
t=230 RRISA | Recirc loop suction break ] 30% 5 min
min or
1.5 to -
| 2 psig
Drywell
’ pressure
t=scram|{ FWO02 ‘A" & ‘B’ condensate E3
A&B pump trip

C. OVERRIDES
I.  Type ROR ESG3
“A” Recirc Suction Valve Indicating lights Red and Green OFF.
““A” Recirc Suction Valve HS io OPEN.

Evalugtion Scenario Guide 3
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LIST OF CRITICAL TASKS

CRITICAL TASKS RO/SRO
. Attempt to isolate recirc pump RO/ANSOE
(C.
Reduce Recirc flow (€.0024)
Close A DISCH Valve
Secure Pump
Close A DISCH BYP valve
Close A SUCT valve
2. Direct required actions for loss of Recirc Pump due to sea: .ailure. SRO
. (C.0020)
Order pump to be isolated
Order STP 46F002 started per Tech Specs
3. Direct actions per EOP | SRO |
a. Enter EOP | on all entry conditions (TTT.0011)
b.  Direct level restoration to 170-211
- (ensure level does not rise above 250”) .
4. Restore RPV level 170-211 using CRD and ECCS and RWCU for RO/NSOE
draining o , (TTT.00L1)
a. RPV level does not exceed 250",
5. Direct actions per EOP 2 SRO
a. Enter EOP 2 on DW HI Press, DW HI Temp (TTT.0012)
b.  Direct initiation of torus spray and/or DW spray to reduce
containment pressure prior to pressure reaching pressure
suppression pressure limit.
c.  Direct DW sprays be initiated prior to reaching DW temp of
280°F if meet conditions '
d.  If exceed 280° Emergency Depressurize
6. Initiate DW sprays prior to DW temp reaching 280°FF when directed RO/NSOE
. . . (TTT.0012)
a.  Satisfy containment spray logic
b. Start RHR pump ’
c. Open Inboard and Outboard DW spray valves
7. EAL declaration B-1 (LOCA > 50 gpm but within makeup) SRO
_ ' (UUU.0050)
8. Notify state and county within 15 min., notify NRC within one hour SRO
(the NRC notification may not be completed due to scenario time (UUU.00S1)
limit). Plant evacuation initiated. ‘ ' (UUU.0052)
' (UUU.0052)
9.  Perform STP 46F002 and reduce power with rods per the pull sheet. RO/ANSOE

Mote: Critical Tasks may be assigned to specific individuals; however, any crew member

may perform the task without causing a failure of the assigned individual.

Evaluation Scenario Guide 3
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SHIFT TURNOVER

PLANT CONDITIONS: Reactor power is at 100% and the Plant is near FOL and has just
completed a two week mini-outage for MSIV repairs. STP 47D005-W Main Steam Isolation
Valve exercise if due. In Day 2 of 7 day for RCIC INOP.

EQUIPMENT STATUS: RCIC INOP., EGM work in progress.

Evaluation Scenario Guide 3
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TIME/NOTES

INSTRU._. TR ACTIVITY

EXPECTED ACTIONS/BEHAVIOR

T

(o]

When the operators hae familiarized
themselves with the current plant
conditions, direct them to perform

47D005-W Main Steam lsolation Valve

Exercise.

Crew commences 47D005-W Main Steam Isolation Valve
Exercise.

T=35 min

Activate malfunction RR11B to initiate
failure of #2 seal of "A~ recirc pump

10% @360 sec ramp

When/as Recirc pump is isolated, insert
override for ‘A" pump suction valve ROR
ESG3.

Override of Recirc Suction Valve will
prevent closing.

If requested respond as SANSOE and

report mini purge on both pumps at
4 GPM.

Respond to annunciator (1C04A, D-4) "A~ RECIRC
PUMP #2 SEAL HI FLOW

= Monitor seal pressures - determine #2 seal pressure
decreasing

= Notify OSS, Operations Supervisor
*  RO/ANSOE

Remove “A” recirc pump from service prior to reaching
DW pressure of 2 psig. ,

Reduce recirc MG set to minimum

Trip recirc pump

Secure mini-purge

Attempt to isolate recirc pump by closing suction, .
discharge and discharge bypass valves.

* SRO/OSS

Refer to Tech Spec for single loop operations with no
baseline data.

= STP 46F002 started
= Ol 264 used to secure or check pump secured

Respond to increasing Drywell pressure
= ARP ICO5B C-5

- Crew may vent the containment per Ol 573

06/€1/90 ‘T "A3Y
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TIME/NOTES

EXPECTED ACTIONS/BEHAVIOR

INSTRUCTOR ACTIVITY

Instructor verify rods are inserted as per
the pull shecet RSCS Group 8; rods
18-27, 26-27, 26-19 and 18-19 should be
inserted one notch at a time while
maintaining "GROUP NOTCII _
CONTROL", no penalty if rod “double
notches” as long as crew identifies and
corrects.

Perform ARP (1C04A, A-4) "A” RECIRC MG DRIVE |
MOTOR TRIP -

Monitor APRM recorders for indication of reactor
instability. If unstable (at least | APRM exhibit
peak-to-peak swings greater than 10% and increasing
trend in applitude of swings) manually scram.

*RO/ANSOE

Insert control rods per pull sheet to exit single loop
forbidden region

Insert rods as per pull sheet. DO NOT USE CRAM
GROUP

Perform forward/reverse flow determination

Plot to verify outside forbidden region

Perform APRM gain adjustment

Evaluate thermal limits

Determine APRM/LPRM noise

T=30 mim or @

HI DW PRESS
ALARM

(1.5 psig) and
before 2 psig
Drywell pressure

Activate malfunction RR15A at 30% S

min ramp Recirc Line Break Inside the
Primary Containment il necessary to

'maintain Drywell pressure for spraying

Drywell or depressunizing reactor.

Respond to annunciator (1C05B, C-5) PRIMARY
CONTAINMENT 111/1.0 PRESSURE

Monitor to determine high pressure exists
Check well water operating
Vent the containment per O 573 if desired

Verily proper operation of nitrogen makelip system
Ol 573 (CV-4312 and 4313 closed).

06/€1/90 ‘T "A3Y
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TIME/NOTES

INSTRUCTOR ACTIVITY

EXPECTED ACTIONS/BEHAVIOR

DW Press 2 psig
-30% line break

When it becomes evident that drywell pressure increase cannot

be kept below 2 psig

= Reduce recirculation flow to minimum (not a
requirement)
=  Manualfy scram reactor

Perform immediate actions reactor scram [POI §
= Verify all control rods fully inserted
= Place the mode switch in SHUTDOWN
= Control feedwater to maintain 170"-211"

. 'Ver'ify non-essential bus 1Al and 1A2 transfers
Startup Transform

to

06/€1/90 ‘T "A3Y



£ PN 0uwUIIS uoyeN(EAY

0t

TIME/NOTES

INSTRUCTOR ACTIVITY

_EXPECTED ACTIONS/BEHAVIOR

T=35

*

SRO/OSS - When Drywell pressure reaches 2 psig, or as

- a result of level transient on scram enter EOP-1

SRO/OSS- EPIP 1.1 for EAL assessment (alert BI)
SRO/OSS - State and county officials notified within
15 min. :

SRO/OSS - Plant evacuation - OSS initiates the evacuation.
alarm. '

- Verify isolations, ECCS initiations, SBDG initiations

RO/ANSOE - Restore and maintain RPV level 170-211

(less than 250~

= CRD

RO/NSOE - HPCI - use HPC]I to control vessel level

= Venfy open CV-4371A (RC/P-2)

= Maintain cooldown rate of less than 100°F/hr

= May require securing stcam loads in an attempt to
control rate . :

=  Secure equipment not required for adequate core
cooling - 1IPCl, CS, SBDG

OSS/SRO - When Drywell pressure reaches 2 psig (or

other entry condition met) enter EQP-2

= Place all available RI1R pumps not required if
adequate core cooling in torus cooling.

= Operate all available drywell cooling

= Initiate torus sprays as directed to control primary
containment pressure

RO/NSOE - Initiate drywell sprays prior to reaching 280°F

to control primary containment pressure and temperature,

when directed.

06/€1/90 ‘7 a3y
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TIME/NOTES

INSTRUCTOR ACTIVITY

EXPECTED ACTIONS/BEHAVIOR

T=50 min

When the reactor is shutdown with water
level and pressure under control,
drywell/torus parameters improving
under control, and the OSS has
addressed the Emergency Plan actions,
terminate the scenario by placing the
simulator in freeze.

When RPV pressure reaches 450# Injection Valves M 02003
and MO2004 will open and LPCI will inject. OSS should direct
the "A” loop be secured and the cross tie closed to ensure vessel
overfill does not occur.

06/£1/90 ‘T A3y



Rev. 2, 06/13/90

REFERENCES
PROCEDURE SECTION PROCEDURE
REVISION

Operating Instructions

Ol 149 (RHR) 5.4 14

Ol 264 (RECIRC 7.1 9
Integrated Plant Operating Instructions

[POI 3 4.0 6

[POI S 3.2 4

| \nnunciator Response Proccdures

1CO4A A-5 6

[CO04A A-4 6

[CO4A D-5 6

1C05B C-5 10
-Emergency Operating Procedures

EOP 1 RL/L, RCIP 0

EOP 2 DW/T, PCIP 0
Emergency Plan

EPIP 11, 1.2, 1.3 55
Surveillance Test Procedures

0

STP 46F002

Evaluation Scenario Guide 3
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Failure of #1 Seal for “A”(”B”) Recirc Pump

ENTRY CONDITION: Annunciator “A”(”B”) Recirc Pump Seal Staging HI/LO Flow

K/A System/Evolution Ability No. RO/SRO

202001 Recirculation System A1.09 3.3/3.3
, AlL10 2.6/2.7
A2.02 2.7/3.9

A2.10 3.5/3.9

A3.04 3.2/3.1

A4.1] 3.2/33

SG #9 3.8/3.5

SG #12 3.6/3.3

Evaiuation Scenario Guide 3
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DAEC TASKS
ENTRY CONDITION: Annunciator “A”(“B”) Recirc Pump Seal Staging HI/LO Flow
DAEC System RO Task No. SRO Task No.
Recirc (C) ‘ C.0011 [ C.ooll
C.0020 ‘ C.0020
C.0024 _ C.0024

Evaluation Scenario Guide 3
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Failure of #2 Seal for “A”(”B”) Recirc Pump with #1 Seal Previously Failed

ENTRY CONDITION: Annunciator “A”(”B*) Recirc Pump #2 Seal HI/LO Flow

K/A System/Evolution Ability No.- RO/SRO

202001 Recirculation System A1.09 3.3/33
A2.02 3.7/13.9

A2.10 3.5/3.9

A3.04 3.2/3.1

A4.01 3.7/3.7

A4.02.. 3.5/34

A4.03 4.1/4.1

A4S 3.7/3.7

Ad4.09 3.7/3.7

ALl 3.2/3.3

Ad.12 3.9/3.8

SG #9 3.8/3.5

SG #10 3.5/3.7

SG #11 3.4/4.2

- SG #12 3.6/3.3

SG #13 3.6/3.4

202002 Recirculation Flow Control System A4.01 3.3/3.1
A4.04 3.8/3.8

A4.05 3.4/3.4

A4.07 3.3/3.2

A4.08 3.3/3.3

A4.09 3.2/3.3

SG #12 3.5/3.3

Evaluation Scenario Guide 3
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DAEC TASKS

ENTRY CONDITION: Annunciator “A”(“B”) Recirc Pump Seal Staging HI/LO Flow

DAEC System RO Task No. SRO Task No.
Recirc (C) c.ott C.020
C.012 C.024
C.020
C.024

Evaluation Scenario Guide 3
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Smalil Steam Line Break Inside Containment

| ENTRY CONDITION: ARP ICO05B, C-5 Primary Containment HI/LO Pressure Due to

" K/A System/Evolution

Ability No.

295010 Thigh Drywell Pressure Abnormal
(normal < DW press < 2.0 psig)

AAL1.01
AAL.02
AAL.03
AA1.04
AAL.0S
AAL.06
AAL.07
AA2.01
AA2.02
iA2.03
SG #6
SG #7
SG #9

RO/SRO
3.4/3.5

223001 Primary Containment System and Auxiliaries

Al1.02
Al.10
A2.07
A4.07
A4.10

T T T T T el el e

202002 Recirculation Flow Control System

Al1.01
Al.0S5
A1.06
AL07
A4.01
A4d.04
A4.05
A4.07
A4.08
A4.09
SG #10
SG #13

ool iio oW
©2 s | L L o L LD ] L) 0 LD D

= .|

£H 00 Lo —
\\\\

261000 Standby Gas Treatment System

Al1.01
A1.02
Ad4.04
A4.07
SG #10

WWLWRHEwWLLLLLLLLL] LA AL L| L ww
Lob—|lbLwwhivbw— Lo lvemwaulancoo oo
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DAEC TASKS

Small Steam Line Break Inside Containment

ENTRY CONDITION: ARP [C05B, C-5 Primary Containment HI/LO Pressure Due to

DAEC System - RO Task No. SRO Task No.
Recirculation System (C) C.002 C.002
Containment System () 11.0037 -11.0037
IPOL-(SSS). §5S.0004 $5S5.0004

Evaluation Scenario Guide 3
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ENTRY CONDITION: Manual Reactor Scram at Power

K/A System/Evolution Ability No. RO/SRO
295006 Scram Abnormal AAL1.01 4.2/4.2
AA1.02 - 3.9/3.8
AAL.03 3.7/3.7
AAL.04 3.1/3.2
AAL.0S 4.2/4.2
AAL1.06 3.5/3.6
AAL.07 4.1/4.1
AA20I 4.5/4.6
AA2.02 4.3/4.4
AA2.03 4.0/4.2
AA2.04 4.1/4.1
AA2.05 4.6/4.6
SG #6 4.1/4
SG #10 4.1/¢.2
212000 RPS Al.06 4.2,4.2
A1.07 3.4/3.4
A1.08 3.4/34
Al.ll 3.4/3.3
A2.20 4.1/4.2
Ad.01 4.6/4.6
A4.05 4.3/4.3
A4.06 - 4.2/4.1
A4.07 4.0/3.9
SG #9 4.2/4.2
SG #13 4.1/4.1
SG #14 4.3/4.4
201001 CRD Hydrauiic System A2.04 3.8/3.9
214000 RPIS A2.02 3.6/3.7
A3.01 3.4/3.3
245000 Main Turbine Generator A2.04 3.7/3.8
A3.01 3.6/3.6
259001 Reactor FFeedwater System A4.05 4.0/3.9
259002 Reactor Water Level Control System A4.01 3.8/3.6
‘ A4.03 3.8/3.6
A4.06 3.1/3.2
1 215005 APRM/LPRM A2.04 3.8/3.9
215003 IRM A4.01 3.3/3.3
A4.03 3.6/3.4
Ad4.06 3.0/2.9
215004 SRM A4.01 3.9/3.8
A4.04 3.2/3.2
262001 A.C. Electrical Distribution A2.01 3.4/3.6
- A3.01 3.1/3.2
) A3.02 3.2/3.3
241000 Reactor/Turbine Pressure Regulating System A2.17 3.8/3.8
A2.19 3.8/3.8
A3.03 2.8/2.7
A3.08 3.8/3.8

Evaluation Scenario Guide 3
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DAEC TASKS

ENTRY CONDITION: Annunciator “A”(”B”) Recirc Pump Seal Staging HI/LO Flow

DAEC System RO Task No. SRO Task No.
Recirc (C) C.002 C.002
V.010 V.0l16
' V.0l6
Feedwater (BB) BB.000S KKK.0030
BB.006
BB.00I13
NI's (I11) 111.0029 KKK.0030
, HI1.0031 KKK.0008
. §SS.004
KKK (RPS) KKK.0030
KKK.0008
SSS IPOI’s) $SS.004

Evaluation Scenario Guide 3
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ENTRY CONDITION: Dryweil Pressure Above 2 PSIG

K/A System/Evolution Ability No. RO/SRO
295024 High Drywell Pressure Emergency EA1.01 4.1/4.0
: EA1.03 4.0/3.9
EAL1.04 4.1/3.9
EA1.0S 3.9/4.0
EA1.06 3.7/3.7
EAL1.07 3.8/3.9
EAL.10 3.4/3.6
EAL.14 3.4/3.6
"EAL1S 3.6/3.7
EAL.19 3.3/3.4
EAL.20 3.5/3.6
EAL.21 3.4/3.8
EA2.01 4.2/4.4
EA2.02 3.9/4.0
LA2.03 3.8/3.8
"EA2.04 3.9/3.9
EA2.08 3.6/4.0
SG #11 4.3/4.5
SG #12 3.9/4.5

DAEC TASKS
ENTRY CONDITION: Annunciator “A”(*B”) Recirc Pump Seal Staging HI/LO Flow
' DAEC System RO Task No. SRO Task No.
HPCI N.0001 N.0001
CS M.0004 M.0001
RHR L.002 L.002
L.0016 L.0016
L.0009 L.0009
SBGT QQ.004
EOPs (TTT) ITT.011 TTT.011
TTT.012 TTT.012
Admin (UUU) Uuu.0050
Uuu.0052
Uuu.0053
uuu.oos1

‘Evaluation Scenario Guide 3
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OBJECTIVES

A. TERMINAL OBJECTIVE:

The operator, acting as a member of a shift operating crew, must demonstrate competence
in performance of license duties required to protect the public health and safety while
operating the plant in accordance with approved instructions and procedures.

B. ENABLING OBJECTIVES:

. Following a pre-shift bricf, each crew member will be able to provide a detailed plant
status report to include:

B a.  Status of safety-related systems, running equipment, and inoperable cquipment.
b.  STPs in progress and any existing .COs.
c.  Pertinent night orders and planned evolutions.

2. Using plant installed instrumentation and plant procedures, as well as information
obtained by operating personnel outside the Control Room, the operating crew will
correctly diagnose plant problems. -

3. The OSS will be able to use appropriate plant procedures to ensure completion of
' immediate actions and direct subsequent actions as required.

4. When using plant procedures, the NSOE/ANSOE will be able to:
a. Locate the proper section of the procedure.
b.  Follow the procedure correctly.
c. lLocatec and observe installed instrumentation.
d.  Analyze system responsc.
e. Direct pl;mt operators (Second ANSOE and Ausxiliary Operators).
f.  Inform the OSS when complete.

5. While operating in accordance with the Emcrgency Operating Procedures, the OSS
will:

a. Identify all EOP entry conditions.

b.  Direct the NSOE/ANSOE to perform required actions (or control of reactor
power, level, pressure, or containment parameters.

¢.  Specify the plant systems to be used to control plant parameters.

d.  Evaluate changes in plant conditions against current actions being taken and
. make corrections as necessary.

6.  When directed by the OSS to perform actions in accordance with the limergency
Operating Procedures, the NSOE/ANSOE will:

a.  Uulize the systems designated by the OSS.

Evaluation Scenario Guide 8 t



Rev. 1, 06/14/90

10.
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b.  Monitor system performance; i.e., pressure flow, etc.

c. Inform the OSS immediately when a system becomes unavailable for further
use. :

d.  Inform the OSS of plant trends in response to actions taken.

Given a set of plant conditions, the OSS will be able to comply with the
requirements of Technical Specifications and the Administrative Procedures.

The OSS will be able to utilize the Emcrgency Plan to properly:

a. [Evaluate plant conditions and dctermine the emergency classification.
b.  Ensure requisite notifications arc made.

The STA will assist the operating crew as required to:

a.  Ascertain that plant response is as predicted in the UFSAR during transients,
accidents, and plant emergencics and report abnormalities to the OSS.

b.  Provide technical assistance and perform whatever activitics are deemed
necessary by the OSS because of specific plant conditions.

c.  Review the status of inopcrable equipment to determine whether the loss of the
equipment is a situation addressed by Technical Specifications requmng
specific action by the plant stafT.

The crew members will demonstrate cffective communications, exchanging complete
and relevant information in order to make team decisions in a timely manner.

The NSOE/ANSOE will be able to perform the following operator actions, in
responsc to plant events:

a. Conducts all rod movement IAW pull sheet.
b.  Diagnoses failed Group 1 isolation.
c.  Restores and maintains RPV level 170-211.

d.  Recognize the stuck rod.
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NARRATIVE SUMMARY

The plant is operating at approximately 80% power both condensate and Feed pumps in
service. The crew will pull rods per the pull sheet and reactor engineering to increase load line.

The crew will assume the watch and commence pulling rods. per the sequance pull sheet. When
rod [8-19 is selected it will become stuck. Rod 18-19 can not be moved, this will require Tech
Spec evaluation of a stuc/inop control rod per Scction 3.3 of Tech Specs.

A leak in thc RWCU Heat Exchanger room occurs and MO2700 trips and fails to isolate. The
operators will enter EOP-3 and ARP’s, reducing power and inserting a scram.

A MSL Rupture Outside Primary Containment occurs producing a Group 1 Isolation with the
failure of "A” line MSIV'’s to close. The turbine and RFP’s may trip on the high level produced
by the rapid depressurization. Operator action is needed to rcstore Feedwater flow, use
HPCI/RCIC for pressure control. ESW and RIHRSW are placed in service to support
RCIC/IIPCI operation and torus cooling. The crew begins a controlled cooldown of the
reactor, or emergency depressurizes if rcquired. ‘

~ Evaluation Scenario Guide 8 3
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SIMULATOR SETUP

A. GENERAL INSTRUCTIONS
[.  Reset to I.C. 36 (59% power, RWM Stcp 34)
2. Insert overrides ZDIIPI1S2238, ZDIIIP11S2239 OPEN
3. Verify rod pull sheet correct and 1POI-3 signal aired in progress
B. LIST OF MALFUNCTIONS |
Verify E17 is RDPACC < 1460 or RRNDEMI <62 and Type RMF ESG8

Time Malf. Description ET" | DEL | SEV. RAMP

0 MSO0SA | CV 4412 Group | 100

[solation Fail
0 MS05B | CV 4413 Group I ‘ 100

Isolation Fail
0 RD02 18-19 stuck rod

18-19 .
. s CUI0 | Leak in 1Ix room 2 300 sec

30 or MS08 HPCI steam line break in El7 2%
MS08 tunnel
when :
scram
occurs

C. Remote Functions

[HV06 85°
ROR ESG 8
ROR ESG 8a for CUMD2700 (ail to isolate.

Fvaluation Scenario Guide 8
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LIST OF CRITICAL TASKS

CRITICAL TASKS RO/SRO
1. Recognizes stuck control rod RO/NSOE
SRO
a. Tech Spec inop rod determined per 3.3 :
2. Directs required actions IAW EOP 1 .SRO
a. Enters EOP 1 on low level or hi pressure
b.  Directs level restoration to 170-211.
3. Crew verifies isolations and maintains level RO/ANSOE
. RO/ANSOE
a. Crew restores and maints RPV level 170-211
1) Level does not exceed 250" ‘
4.  Crew recognizes EOP 3 entry and direct actions IAW EOP-3 SRO
a. Cleanup leak detection FOP-3 entry
b.  Stcam tunnel Hi temperature or Hi radiation EOP-3 entcred
5. Crew recognizes | main steam line die not isolatc SRO/RO/
NSOE
a.© Directs action to reducc pressure/cooldown in a normal manner, | SRQO
BPV or SRVs
6.  If Emergency Depressurization is required, Emergency :
Depressurization directed. - RO/NSOE
a. . Reduces pressure/cools down in a normal manner BPVs or SRVs
~or EPs when directed.
7. Crew recognizes all rods did not insert RO/ANSOE
Note: Specific Critical Tasks may be assigned to specific individuals; however, any crew
member may perform the task without causing a failure of the assigned individual.

Evaluation Scenario Guide 8
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SHIFT TURNOVER

PLANT CONDITIONS: Reactor up power in progress pulling rods to increasc load line per
Reactor Engincering, power =80%. Pulling rods to the target rod pattern per IPOI 3.

EQUIPMENT STATUS: No inop equipment.

Evaluation Scenario Guide 8 ' ) ' 6
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TIME/NOTES INSTRUCTOR ACTIVITY EXPECTED ACTIONS/BEHAVIOR
T, When the operators have familiarized themselves
with the current plant conditions, direct' power
increase by pulling rods.
- Respond as SANSOE, when directed to adjust i
F/D effluent flows.
Crew increases power utilizing rods in accordance with IPOI 3 and pull sheet.
. Limit step change in power to 5% and overall rate of power change
to less than 1% | minute.
=10 Act as Reactor Engineer and have them place *RO/NSOE - Crew recognizes stuck rod.
group rods at same position and tell them will
investigate. I. Perform AOP 255.1 for stuck rod.
* increase drive pressure
Act as Tech Support and confirm 48 hr. LCO. * double clutch
*SRO/OSS
2. Declare rod inop per TS 3.3 .
3. STP for inop rod.
t=15 min IMF CUIO0 at 2%

300 sec ramp, ROR ESG 8A

Act as SANSOE/ANSOE and inform control
breaker will not reset on MO2700 and inform
control water coming out under door. Camera
cannot see anything. Report steam tunnel
temperawres 320° if Steam Tunnel Hi Temp
alarms in.

INST. NOTE: If reactor scram occurs insert

malfunction MS08 2% and continue at t= 35 min.

Crew responds to Hi steam leak and/or hi DT alarm. -
ARP 1C04B B4 and/or D4

* 1C21 checked

*SRO/OSS enters EOP 3 on HI Temp or AT

. Temp exceeds maximum safe temperature, OSS orders reactor scram.
* Manual scram initiated.

*RO/ANSOE

- If plant scrams note one rod did not go full in.

- EOP ATWS not required since TS 3.3 for shutdown margin allows
determining plant shutdown.

06/91/90 ‘1 a4
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TIME/NOTES

INSTRUCTOR ACTIVITY

EXPECTED ACTIONS/BEHAVIOR

T=30 min

Activate MALF MS08 2% MSL. Rupture inside
Primary containment.

OSS/SRO - Crew enters EOP-1 on reactor vessel low water level/high
pressure following scram and Group I Isolation.

*OSS/SRO .
- RC-1 EAL-EPIP 1.1 Alert (B-2) Plant Evacuated
- RC-2 Carryout IPOI 5, Reactor Scram, Immediate Actions

*RO/ANSOE - RC-4 Verify isolations, manually close CV 4412 and CV
4413

*RO/ANSOE - RC/L-1 Restore and maintain RPV water level 170-211"

- RC/P-2 Verify CV 4371A open
- RC/P-5 Depressurize/cooldown at less than 100°F /hr
- RC/Q-1 Verify all rods inserted

RC/Q-4 Exit RC/Q to IPOI §

*SRO/OSS - Crew recognizes | steam line did not isolate.

* Cew begins normal cooldown/depressurization to reduce leak per

IPOI-4 or IPOI-S or

*  use BPVs or SRVs to control pressure and cooldown.

*SRO/OSS - If Emergency Depressurization is required

Verify torus level >4.5 feet
Verify reactor shutdown
Prevent initiation from low pressure systems not required for level -

*RO/NSOE - opens 4ADS SRVs when directed.
Crew operates plant systems to support EOP activities

- ESW

- RHR in Torus Cooling

- HPCI/RCIC Room Cooling Units
- SBGT

*SRO/OSS - Crew enters EOP-3 on hi temperature or hi rad in steam tunnel.

control if level goes below 46.5 or drywell pressure is greater than 2 psig.

t= 50 min

When the reactor is shutdown with water level
under control, pressure being intentionally
lowered, containment parameters under control,
and the OSS has addressed the Emergency Plan
Actions, terminalte the scenario by placing the
simulator in’ Freeze. :

06/v1/90 ‘1 *a2Y4
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REFERENCES
. PROCEDURE SECTION PROCEDURE
REVISION

Operating Instructions
* Ol 644 (Feedwater)
Integrated Plant Operating Inst

IPOI 3

IPOI 5 ‘3*-‘2’ 2

IPOI 4 )
Annunciator Response Procedures

ARP 1C07B i

ARP 1COSA o2 ﬁ

1C04A D-2 (D-8) 6
Emergency Operating Procedures

Egg ; RC, RC/L, RC/P 0

. S/T 0.

LEmergency Plant Implementing Procedures 1.1,1.2,1.3 5s

Abnormal Operating Procedures

AOQOP 255.1
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ENTRY CONDITION: Placing Second Reactor Feed Pump in Operation
K/A System/Evolution Ability No. RO/SRO
259001 Reactor Feedwater ' Al.01 3.3/3.3
Al1.03 2.8/2.8
A4.01 3.6/3.5
A4.02 3.9/3.7
Ad4.04 3.1/29
A4.05 4.0/3.9
A4.07 3.3/3.2
A4.08 3.3/3.3
SG #9 3.73.5
SG #10 3.2/3.3
SG #13 3.6/3.4
259002 Reactor Water Level Control Al.01 3.8/3.8
Al1.02 3.6/3.5
Al.04 3.6/3.6
ALOS - 02929
A3.02 3.4/34
A3.04 3.23.2
A4.01 3.8/3.6
A4.02 3.7/3.6
A4.03 3.8/3.6
SG #9 3.8/3.6
SG #13 3.8/3.5
DAEC TASKS
ENTRY CONDITION: Placing Second Reactor [eed Pump in Operation
DAEC System RO Task No. SRO Task No.
Feedwater (BB) BDB.0018 BBO018
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ENTRY CONDITION: Any Auto Reactor Scram Signal - Full Scram

K/A System/Evolution Ability No. RO/SRO
212000 RPS .. A1.06 4.2/4.2
- A1.07 3.4/34
A1.08 3.4/34
Alll 3.4/3.3
A2.20 4.1/4.2
A3.01 4.4/4.4
A3.03 4.2/4.2
A3.04 3.9/3.8
A3.05 3.9/3.9
A3.07 3.6/3.6
SG #13 4.1/4.1
‘ SG #14 4.3/44
295006 Scram Abnormal Plant Evolution AA1.01 4.2/4.2
AAL02 3.9/3.8
AAL1.03 3.7/3.7
AA1.04 3.1/3.2
AAL1.05 4.2/4.2
AA1.06 3.5/3.6
AAL1.07 4.1/4.1
AA2.0] 4.5/4.6
AA2.02 4.3/4.4
AA2.03 4.0/4.2
AA2.04 4.1/4.1
AA2.05 4.6/4.6
AA2.06 3.5/3.8
SG #6 4.1/4.2
SG #10 4.1/4.2
SG #11 4.3/4.5
SG #12 3.8/4.4
DAEC TASKS
ENTRY CONDITION: Any Auto Reactor Scram Signal
DAEC System RO Task No. SRO Task No.

IPO1 (SSS) **555.004 **558.004
Uuu.018
Admin (UUU) - uuu.027
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Containment/W MSIYV Failure

ENTRY CONDITION: MALF MS04A - MSL “A” Rupture Inside Primary

K/A System/Evolution Ability No. RO/SRO

239001 Main and Reheat Steam System A2.04 3.5/3.6
A2.07 3.8/3.9

A2.11 4.1/4.3

A2.12 4.2/4.3

A3.01 4.2/4.1

A4.03 3.5/3.5

A4.04 3.8/3.7

A4.05 2.7/2.7

A4.06 3.6/3.8

A4.07 3.3/3.3

A4.08 3.7/3.7

A4.09 3.9/3.9

A4.10 3.8/3.8

| SG #15 4.2/4.3

223002 PC1S/NSSS A2.09 3.6/3.7
A3.01 3.4/3.4

A3.02 3.5/3.5

SG #15 4.1/4.3
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| ENTRY CONDITION:

. K/A System/Evolution Ability No. RO/SRO
295033 HIGH Secondary Containment Temp. EK1.01 3.6/3.8
EK1.02 3.6/4.0
EK3.01 3.5/3.8
EA1.0S 3.7/3.9
SG #1 3.1/4.0
SG #2 2.9/4.4
SG #6 3.8/3.7
SG #10 3.8/3.6
SG #11 4.1/4.2
SG #12 3.6/4.4
DAEC TASKS
ENTRY CONDITION: MALF MSO04A - MSL “A” Rupture Inside Primary
Containment/W MSIV Failure ) :
DAEC System RO Task No. SRO Task No.

1 EOP's (TTT) TTT.0011 TTT.0011
TTT.0020 TTT.0020
Administrative (UUU) UuUu.0050
Uuu.0051
UuUu.0052
Uuu.00s3

Evgluation Scenario Guide 8

13



V6 -90-779/
ATr. 1

Rev. 2, 06/13/90

DUANE ARNOLD ENERGY CENTER
\NRC REQUALIFICATION EXAM
SIMULATOR EVALUATIC N
SCENARIO GUIDE
NUMBER 15

TITLE: ATWS W/SORV

DEVELOPED BY: %—’ /7 7y,
e Date

OPERATIONS SUPERVISOR . / @
APPROVAL: g // £ zz/o

Name Date
TRAINING SUPERVISOR m
APPROVAL: /2706

Name Date

Evaluation Scenario Guide 15



Rev. 2, 06/13/90

OBJECTIVES

A. TERMINAIL OBJECTIVE:

The operator, acting as a member of a shift operating crew, must demonstrate competence
in performance of license duties required to protect the public health and safety while
operating the plant in accordance with approved instructions and procedures.

B. ENABLING OBJECTIVES:

. Following a pre-shift brief, each crew member will be able to provide a detailed plant
status report to include:

a.  3tatus of safety-related systems, running equipment, and inc erable equipment.
b.  STPs in progress and any existing LCOs.
c.  Pertinent night orders and planned evolutions.

2. Using plant installed instrumentation and plant procedures, as well as information
obtained by operating personnel outside the Control Room, the operating crew will
correctly diagnose plant problems.

. 3. The OSS will be able to use appropriate plant procedures to ensure completion of
immediate actions and direct subsequent actions as required. ’

4. When using plant procedures, the NSOE/ANSOE will be able to:
a. Locate the proper section of the procedure.
b.  Follow the procedure cofrectly.
c.  Locate and observe installed instrumentation.
d.  Analyze system response.
e.  Direct plant operators (Second ANSOE and Auxiliary Operators).
f.  Inform the OSS when complete.

S. - While operating in accordance with the Emergency Operating Procedures, the OSS
will:

a.  ldentify all EOP entry conditions.

b.  Direct the NSOE/ANSOE to perform required actions for control of reactor
power, level, pressure, or containment parameters.

¢.  Specify the plant systems to be used to control plant parameters.

. - d.  Evaluate changes in plant conditions against current actions being taken and
‘ make corrections as necessary. _

6. When directed by the OSS to perform actions in accordance with the Emergency
- Operating Procedures, the NSOE/ANSOE will:

a.  Utilize the systems designated by the OSS.

Evaluation Scenario Guide 15
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10.
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b.  Monitor system performance; i.e., pressure flow, etc.

c.  Inform the OSS immediately when a system becomes unavailable for further
use.

d.  Inform the OSS of plant trends in response to actions taken.

Given a set of plant conditions, the OSS will be able to comply with the
requirements of Technical Specifications and the Administrative Procedures.

The OSS will be able to utilize the Cmergency Plan to properly:

a.  Evaluate plant conditions and determine the emergency classification.
b.  Ensure requisite notifications are made.

The ’STA will assist the operating crew as required to:

a. . Ascertain rhat plant response is as predicted in the UFSAR during trar .ients,
accidents. und plant emergencies and report abnormalities to the OSS

b.  Provide technical assistance and perform whatever activities are deeined
necessary by the OSS because of specific plant conditions.

¢.  Review the status of inoperable equipment to determine whether the loss of the
equipment is a situation addressed by Technical Specifications requiring
specific action by the plant stafT.

The crew members will demonstrate effective communications, exchanging complete
and-relevant information in order to make team decisions in a timely manner. '

The NSOE/ANSOE will be able to perform the following operator actions, in
response to plant events:

a.  Predict the impact of ADS/LLS valve operation on torus temperature and
tailpipe temperature and determine appropriate mitigating actions. (D.02.01)

b.  Evaluate plant status and take appropriate action to control RPV water level.
(TTT.11.02) '

¢.  Evaluate SBLC condition and determine if system has responded properly to
initiation. (0.05.02)

d.  Evaluate plant status and take appropriate actions to achieve a shutdown
condition. (TTT.16.22) '
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NARRATIVE SUMMARY

When shift is assumed, Core Sprayv pump trips during STP 45A001-1L.CO. The opcrators check

Tech Specs to verify operability. Then PSV 4407 fails open. The crew attempts to close PSV
4407 but 1s unable to. When a reactor scram is attempted, the crew will not be able to scram
and enters ATWS-EOP. The resulting torus heatup will force the crew to inject with SBLC and
perform power level control. The loss of both CRD pumps will not allow the rods to be
manually inserted. The reactor can only be scrammed by depressurizing RPS scram air
headers. ATWS EOP and EOP-2 procedures are entered and the scenario will be secured after
the reactor i1s shutdown, RPV level is stabilized, and torus cooling is established.
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SIMULATOR SETUP

A. GENERAL INSTRUCTIONS

l.
2
3.
4

I
2.

Reset to 1C 25.

Tagout 'B° RIIR, 'C" Well Water, and "A" CRD pump.

Place ‘A" RIIR in torus cooling; ensure ‘A" ESW pump running.

Override recirc hi temp alarm and Aux xfmr alarms off, IC04A D-6 and 1CO8B C-5.
B. SCENARIO SPECIFIC INSTRUCTIONS '

Use bad lite bulbs for lites on all tagg. . pumps.

RIIR purmp inop package done except for core sprav.

C. LIST OF MALFUNCTIONS
Verify E 5 is RPDI Shutdown .EQ. true

Type RMF ESG 15

Malfunction F. L.
Time No. Malfunction Title ET| Delay | Sev. | Ramp| Sev
0 SW2IC ‘C” Well Water Pump
' Trip
t=0 RHOIB RHR Pump Trip
t=0 RPOSA RPS Auto Scram I7ail
t=0 RPOSB RPS Manual Scram
Fail
0 RPOSC ATWS ARI Fail
0 ADOITI PSV 4407 Fails Open [100%] 3:00
t=0 RPOSD RPS Fuse
Note: Insert after directed to and power < 5%
t=20 RDI13 Loss of RPS Air 100%| 5:00
t=0 RDIIA ‘A" CRD Pump Trip
=scram|{ RDI1IB B CRD Pump Trip ES
=35 CSOlA or B A or B CS pump trip

Note: When directed to bypass MSIV Lo-Lo-Lo, type in ror defeat 5. rmf defeat 5a and
rmf defeat 5b can be used if all MSIV isolations are to be bypassed.
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_ . D. LIST OF OVERRIDES

*  When PSV 4407 fuses simulated pulled, TYPE ROR PSV7

* TYPE in ROR ESG 15
* ROR Defeat S for MS1V Lo-Lo-l.o level isolation override

Evaluation Scenario Guide 1§
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LIST OF CRITICAL TASKS

one RHR pump inop

12. Determine Tech Spec operability requirements for one core spray and

CRITICAL TASKS RO/SRO
1. Perform required actions for SRV Tailpipe Hi Press. alarm RO/NSOE
a. Reduce Recirc to minimum and manually scram reactor D.0002
2. Direct required actions for EOP 1 SRO
a. Enter EOP 1 initially on RPS failure TTT.0011
b.  Exit EOP 1 and enter ATWS EOP after IPOI 5 performed
c.  Upon re-entering EOP 1, direct level restoration to 170-211~
3. Restore RPV level as directed by OSS while in EOP 1 RO/ANSOE
a. Level does not exceed 250" TTT.0011
4. Direct required actions for ATWS-EOP SRO
a.  Inject with SBLC prior to torus water temp. reaching 110°F TTT.0016
b.  Secure injection except CRD and Boron when Continuous
. Recheck met, monitor level > 157 - :
¢.  Override MS1V Lo-Lo-Lo isolation
5. Manually inject with SBLC when directed RO/ANSOE
0.0005
6. Maintain RPV level during ATWS as directed. RO/ANSOE
a. Level does not fall below -30 inches TTT.0016
7.  Shutdown reactor as directed by OSS. RO/NSOE
a. Perform EOP-C'’s as directed [TT.0017
8. Direct required actions per EOP-2 SRO
- a.  Enter on torus water temp. > 95°F TTT.0012
b.  Direct torus cooling (maximize)
9. Maximize torus cooling as directed. RO/NSOE
a.  Place additional RHR and RHR-SW pumps in operation as L.0009
directed.
10. Declare EPIP EAL C-9. SRO
Uuu.0050
11. Notify State/County within 15 min. SRO
Notify NRC within one hour Uuu.00st
Evacuate Plant (Sound Evac. Alarm) Uuu.0052
SRO

Note: Critical tasks may be assigned to specific individuals; however, any crew member

Evaluation Scenario Guide 15
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SHIFT TURNOVER

PLANT CONDTIONS: EOL Steady State at 100%

Torus Hot at 90°F due to HPCL operability testing.
Plant is immediate 30 day LCO due to bearing replacement on ‘B’
RHR. Inop package done except for core spray.

EQUIPMENT STATUS: ‘B’ RHIR Inop (bearing replacement)

'C’ Well Water Pump Inop (breaker replacement)
‘A’ CRD pump motor bearing replacement

Evaluation Scenario Guide 1§
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TIME/NOTES

INSTRUCTOR ACTIVITY

EXPECTED ACTIONS/BEHAVIOR

t=0

Crew assumes <hift and starts core spray
STP 45A001-LCCO, SANSOE respond
with normal lubricant levels on pumps
and pumps check out fine, room coolers
are on and air flow is fine, both RHR
pumps running.

Oss directs completion of STP 45A001-LCO.
Crew starts STP.

Insert malfunction CSOIA or CSOB
depending on first core spray pump
started. SANSOE responds with core
spray pump and room looks fine. Aux
respond with CS overloads tripped.

RO notes core spray pump tripped and informs OSS.

* SRO/OSS determines LCO requirements with
I RHR and 1 CS pump inop.

Insert malfunction ADOIH at 100% over
a 3 minute ramp.

When RO has simulated pulling fuses
type tn

*  "ROR PSV7” this will:

= Overnde off all SRV tailpipe Hi
Press. lights on 1C21°

= Overnde off red and green lights
for PSV4407

= Overnde oft amber lights for
PSV 4404, 4405, 4406, 4407

=  Overnde ofl' amber lights for ‘B’
ADS override S on 1C03

* RO/NSOE Perform required actions for SRV/tailpipe

Hi Press. Alarm per ARP IC31A B-5 and as directed.

Diagnose PSV 4407 open

Cycle affected handswitch

Deenergize PSV 4407 by pulling fuses on 1C45
Reduce Recirc to minimum

Attempt to manually scram reactor

* SRO/OSS Perform required actions for EOP-2
Place torus cooling on service ,
Drain torus level

06/£1/90 ‘T A4
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TIME/NOTES INSTRUCTOR ACTIVITY EXPECTED ACTIONS/BEHAVIOR
t=20 When mode switch taken to shutdown, Operators note pump tripped, send SANSOE and Aux to
verify RDI1B is active. On 'B° CRD check. '
pump Aux report lockout trip on * SRO/OSS Perform required actions for EOP 1
load.
overio Enter EOP [ due to "Scram required with power above 5%
: Exit EOP I and enter ATWS-EOP
E‘”‘CL" directed to bypass MSIV defeats | ¥ RO/ANSOE restore level as directed by OSS in EOP |
0-1.0-L.0 150iation type n ror * RO/ANSOE Perform required actions for ATWS-EOP as
As any operator/SANSOE respond to directed.
depressurize RPS scram air header when Initiate ARI _ :
directed and when Rx power < 5%. Inject with Boron prior to Boron Injection
IMI* RDI13 100 300 sec. ramp Initiation Temp (110°F)
o Lockout ADS
When crew attempts to scram using LLower RPV level by securing all injection into RPV except
scram test switches, inform them that SBLC and CRD
they are to assume all switches are in Stablize RPV pressure < 1055 psig
M:ST. Perform EOP C's as directed.
Respond as Radwaste that can take all * SRO/OSS Direct actions per LOP-2 if entered
water sent. * RO/NSOE Maximize torus cooling as directed
t=130 * SRO/OSS Exit ATWS-EOP and enter EOP [ after all rods
are inserted, restore RPV level to 170-211"
t=45§ When reactor pressure < 700# remove * SRO/OSS Declare EPIP EAL B-I1
ADOIIL.
* SRO/OSS Notify State/County within 15 min.
Respond as Aux to start hogger. Notify NRC within | hour
‘I'hat hogger is readv to start.
* SRO/OSS Initiate Plant evacuation
t=150 Terminate Scea.. '~ , when reactor

shutdown, torus watcr temp is decreasing
and EPIP actions have been carried out.

06/€1/90 ‘T *s2¥
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PROCEDURE SECTION PROCEDURE
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Annunciator Response Procedures B-§ 16
ARP 1CO3A C-1

Integrated Plant Operating Instructions 3.1, 3.2 4
1POL S

Emergency Operating P ocedures All 0

/T, T/L 0

EOP | All 0
EOP 2 5.0 10
ATWS-EOP
EOP C’s

Emergency Plant Implementing Procedures L1, 12,13 57
EPIP’s

Evaluation Scenario Guide 15
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Stuck Open Relief Valve/DAEC TASKS

ENTRY CONDITION: Stuck Open Relief Valve

K/A System/Evolution Ability No. RO/SRO
Automatic Depressurization System 218000 Al.0t 3.4/3.6
Al1.04 4.1/4.2
AL1.0S 4.1/4.1
A1.06 4.1/4.3
Al.01 4.2/4.3
A3.04 3.7/3.8
A3.05 3.6/3.7
A3.06 3.9/3.9
A4.01 4.4/4.4
A4.08 3.7/3.8
A4.09 3.9/3.9
SG9 4.4/4.1
SG 12 4.0/3.8
SG 13 3.9/3.8
SG 15 4.2/4.4
fligh Suppression Pool Temp. 295013 AAL0L 3.9/3.9
, : AAL1.02 3.9/3.9
AA2.01 3.8/4.0
SG 6 3.6/3.7
SG 11 4.1/4.4
SG 12 3.6/4.2
DAEC TASKS
'ENTRY CONDITION: Stuck Open Relief Valve
, DAEC System RO Task No. SRO Task No.
ADS/LLS D.0006 D.0006
RHR (L) L.0009 L.0009
EOP’s (TTT) TTT.0012 TTT.0012

Evaluation Scenario Guide {5
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ATWS/DAEC TASKS

ENTRY CONDITION: ATWS
K/A System/Evolution Ability No. RO/SRO
Scram Condition Present and Reactor Power above EA 1.01 4.6/4.6
APRM Downscale or Unknown EA 1.03 4.1/4.1
EA 1.04 4.5/4.5
EA 1.05 3.9/4.0
EA 1.06 3.6/3.6
EA 1.07 4.2/4.3
EA 1.08 4.1/4.2
EA 2.01 4.3/4.4
EA 2.02 4.0/4.1
EA 2.03 4.2/4.3
A 2.04 4.0/4.1
-A 2.05 4.4/4.7
EA 2.06 3.9/4.6
SG 11
SG 12
DAEC TASKS
ENTRY CONDITION: ATWS ,
DAEC System RO Task No. SRO Task No.
CRD (A) A.0070 A.0070
A.005S A.0055
A.0059 A.0059
RPS (KKK) KKK.0032 KKK.0032
KKK.0034 KKK.0034
EOP’s (TTT) TTT.0016 TTT.0016
ADMIN (UUU) ’ Uuu.0050
UuuU.0051
Uuuu.00s2

Evaluation Scenario Guide 15

12



V6 -0~ 179/
At 2

REM 90-1

LEAK OUTSIDE PRIMARY CONTAINMENT

MALI'UNCTIONS/OVR:

SW34C RIIRSW Pump Trip

MS28A MO-2700 fails to close

CUI10 lcakage outside containment

C RITRSW pump lights .
MO-2700 indicating lights and handswitches
MSO0SA MSIV disc failure '
MS08 Stcam leakage in tunncl

INITIAL CONDITIONS:

[C-20. 100% maximum decay heat

PROCEDURES:

EOP 3, Rev. 0, 06/16/89

STP 471003, Rev. 0, 08/21/89

Ol 734, Rev. 6, 12/15/89

ARP 1C35A C-3, Rev. 7,.10/20/89
ATTACIHIMENTS:

(1) Shift Turnover FForms

(2) Partially complete STP 47D003

(3) Tag for C RHRSW pump

SUMMARY:

During the performance of STP 471)003, a leak outside primary containment will devclop.
The operators will be required to execute EOP-3.

COURSE: 500-008 Licensed Opcrator Requal (1990 Remecdial Training)
DURATION: 2 1lrs. ‘
QUALITTCATIONS: 6c, (17¢), 33

Rev. | REM 90-1
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TERMINAL OBJECTIVE

The student, acting as a member of a shift operating crew, must demonstrate competence in
performance of license duties required to protect the public health and safety while operating
the plant in accordance with approved instructions and procedures.

ENABLING OBJECTIVES

The students will complete the following objectives listed in the classroom training material:

I. Following a pre-shift brief, each crew member will be able to provide a detailed plant status
report to include:

a. Status of safety-related systems, running cquipment, and inoperable cquipment.
b. STPs in progress and any existing LCOs. '
c. Pertinent night orders and planned evolutions.

2. Using plant installed instrumentation and plant proccdures, as welt as information
obtained by operating personnel outside the Control Room. the opcrating crew will

correctly diagnose plant problems.

3. The OSS will be able to usc appropriate plant procedures to ensurc completion of
immediate actions and dircct subsequent actions as required.

4. When using plant procedurcs, the NSOE/ANSOLL will be able to:
a. lLocate the proper scction of the procedure.
b. Follow the procedure correctly.
c. lLocate and observe installed instrumentation.
d. Analyze system response. |
c. Direct plant operators (Second ANSOL and Auxiliary Operators).
f.  Inform the ()SS when complete.
5. While operating in accordance with the Emergency Operating Procedures, the OSS will:

a. Direct thec NSOI/ANSOE to perform required actions for control of reactor power,
level, pressure or containment paramcters.

‘b.  Specify the plant systems to be used to control plant parameters.

c. Fvaluate changes in plant conditions against current actions heing taken and make
corrections as necessary. '

6. When directed by the OSS to perform actions in accordance with the Fmergency Operating.
Procedurcs, the NSOE/ANSOE will:

a. Utilize the systems designated by the OSS.
b. Monitor system performance; i.e., pressurc, flow, ctc.

c. Inform the OSS immediately when a system becomes unavailable for further use.

Rev. | ’ - REM 90-1
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d. Inform the OSS of plant trends in response to actions taken.

Given a set of plant conditions, the OSS will be able to comply with the requirements of
Technical Specifications and the Administrative Procedures.

The OSS will be able to utilize the Emergency Plan to properly:

a. FEvaluate blant conditions and determine the emergency classification. |
b. Ensure requisite notifications are made.

c. Complcte required log entries (paperwork).

The STA will assist the operating crew as required to:

a. Asccrtain the plant response is as predicted in the UFSAR during transients, accidents,
and plant_cmergencies and report abnormalities to the OSS.

b. Provide technical assistance and perform whatcver activities arc deemed necessary by
the OSS because of specific plant conditions.

c.  Review the status of inoperable cquipment to determine whether the loss of the
equipment is a situation addressed by Technical Specilications requiring specific action
by the plant staff.

The crew members will demonstrate effective communications, exchanging complete and
relevant information in order to make team decisions in a timely manner.

. The students will complete the foilowing objcctives listed in the Classroom Training

Material:
a. EOP-3and4
I'TT 07 Evaluate overall plant status and dircct appropriate actions per the EOPs.

I'TT 18 [xplain the goal of EOP 3 and relate this goal to the overall strategy of the
[ZOPs. ‘

I'TT 19 Evaluate plant status and take appropriate action for a Primary System
Leak into sccondary containment.

Rev. | REM 90-1
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LIST OF CRITICAL TASKS

CRITICAL TASKS RO/SRO
Ensure compliance with Tech Spec. 3.7.D SRO
(A OSS)
Dirccts Rx Scram prior to any max safc operating limit being rcached. SRO
, (A OSS)
Manually Scram Rx when directed RO
(NSOE)
Direct Emerg. Depress. if two like parameters exceed max safc operating limit. SRO
, ‘ (A OSS) -
Initiate Emerg. Depress. when dirccted RO
(ANSOE)
Decclarc EPIP EAL B-2 SRO
, (A OSS)
Notify State/County within 15 minutes. Notify NRC within one hour. SRO
o ' (B OSS)
Evacuate the plant. SRO
(B OSS)
COMMON TRAINEE ERRORS
1. Does not enter EOP-1 in time.
2. Fails to use bypass valves to depressurize.
Rev. | : REM 90-1
07/12/90 . -4- Leak Qutside
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INSTRUCTOR ACTIVITY | TRAINEE ACTIVITY

I. SIMULATOR INITIAL NOTE: Critica.l Tasks are indicated by a C
CONDITION: next to the Traince Action.
Resct to 1C-20 '

Inscrt malfunction SW34C (RHRSW
E trip) and override the pump
grca er lights ofl on 1CO03.

Insert malfunction MSOSA at 100%
severity.

Place simulator in Run.

I1.  PRE-EXERCISE BRIEFING Conduct shift turnover, board walkdown,
A.  Assign Shift Positions. and assumec shift positions.
B. Shift Turnover Information.
1. Give Turnover Forms to
students.
2. . Initial Conditions.

o 100% power

o STP 47D003 in
progress, all sections
requiring jumpers are
complete.

o C RHRSW is tagged
for motor inspection.
Day number 3 of

L.CO.
M. EXERCISE (RO) Continue with STP 471003.
When requested provide the following Remove RWCU from service.
information:

o Chemistry has shifted
conductivity monitoring point.

o 2nd_Assistant is ready to remove
RWCU demins from scrvice.
When asked, remove the demins
from service using remote
functions CU01 and CUO02.

When RWCU is being restored to
service perform the following:

o  When MO-2700 is open > 75%,
override the valve indicating
lights off on 1C04 and PC mimic.

o Override MO-2700 handswitch to

Rev. 1 . REM 90-1
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

open.

o Insert malfunction MS 28A
(MO-2700 fails to close).

o Insert malfunction CU10
(leakage outside primary
containment). Ramp from as is
to 100% severity over a
30 minute time dclay.

When requestevd, provide the
following information:

o Steam is leaking from RWCU-
pump room.

After Reactor Scram, insert
malfunction MS08, Ramp from 0 to
% over 2 minutes.

Terminate Scenario when plant conditions
are stablc or opcrators are making
preparations for shutdown cooling.

V. POST-EXERCISE CRITIQUE

OBTAIN trainee’s sclf-evaluation,
comments, and questions.
REVIEW learning objectives.

Rev. |
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(RO) Diagnose loss of power to MO-2700.

C(SRO) Ensures compliance with Technical
Specification 3.7.D.

(RO) Recognize failure of RWCU to isolate
as leakage increases.

(SRO) Recognizes EOP-3 entry condition.-

C(SRO) prior to reaching any max safe
operating limit dirccts Reactor Scram.

C(RO) When directed manually scrams and
carries out [POI-5 actions:

o verify rods in

o control level

o place mode switch in shutdown
o complete turbine shutdown

o insert IRMs/SRMs

(SRO) Direct opcrators to
derrcssurize through the bypass
valves.

(RO) Recognizes failurc to complete
GP [ isolation.

C(SRQ) Directs emergency
depressurization if two like

aramcters cxceed max safe operating
imit.
C(RO) Opens 4 ADS SRVs if
dirccted.

C(SRQO) Declares B2 FAL.

C(SRQO) Makes appropriate
notifications.

C(SRO) Initiates plant evacuation.

Discuss major problems and
questions about the excrcise.

REM 90-1
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. INSTRUCTOR ACTIVITY TRAINFE ACTIVITY

REVIEW the exercise using trends of
the evolutions; compare trainec
responscs to malfunctions with
correct responses.

CRITIQUE student and team
performance observed during each
exercisc.

Reinforce proper individual and
tecam performance. '

Reinforce applicable theory.
Identify areas for improvement.
SOLICIT additional questions from . Participate in discussions.

students and promote discussion of
correct answers.

Rev. | REM 90-1
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REVIEWED BY:

REVIEWED BY:
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Attt 2

REM 90-2

LOCA WITH PARTIAL LOSS OF ESSENTIAL POWER AND
INSTRUMENT AC

INITIAL CONDITIONS: MALFUNCTIONS/OVR:
EDI13F Inverter 11D15 trouble
RRI5A LOCA '
decay heat EDOSC Bus 1A3 fault
MO-1902 T1S to closc

1C-20, 100% power max

PROCEDURES:
EOP 1, Rev. 0, 06/16/89
EOP 2, Rev. 0, 06/16/89
RPV/F, Rev. 0, 06/16/89
AOP 301, Rev. 3, 11/20/89
AOP 317, Rev. 10, 06/08/89
ED. Rev. 0, 06/16/89

ATTACIIMENTS:

[. Shift turnover forms

2. Drywell lcakage calculations

SUMMARY:

A small steam leak will result in a reactor scram. When 1CCS arc actuated due to high drywell
pressure, a loss of one essential bus will occur. Due to the clectrical lincup, this will cause a
loss of one side of instrument AC. The leak will increase sufficiently to require entry

into RPV/F, due to DW temperature and RPV pressurc and conditions.

COURSL: 500-008 Licensed Operator Requal (1990 Remedial Training)
DURATION: 2 [Ir _ . :
QUALITICATIONS: 6A (17a), 8B (19b), 8d (19d), 24c. 33

Rev. | REM 90-2
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TERMINAL OBJECTIVI:

The student, acting as a member of a shift operating crew, must demonstrate competence in
performance of license duties required to protect the public health and salety while operating
the plant in accordance with approved instructions and procedures.

ENABLING OBJECTIVIES

1. Following a pre-shift brief, each crew member will be able to provide a detailed plant status
report to include:

a. Status of safety-related systems, running equipment, and inopcrable cquipment.
b.  STPs in progress and any existing LCOs.
c. Pertinent night orders and planned evolutions.

2. Using plant installed instrumentation and plant procedurcs, as well as information
obtained by operating personnel outside the Control Room, the opcrating crew will
correctly diagnose plant probicms.

3. The OSS will be able to use appropriate plant procedures to ensure completion of
immediate actions and direct subsequent actions as required.

~ 4. When using plant procedures, the NSOE/ANSOI: will be able to:
a. lLocate the proper section of the procedure.
b. Tollow the procedure correctly.
c. Locate and observe installed instrumentation.
d. Analyze system response.
c. Dircct plant operators (Second ANSOE and Auxiliary Operators).
f.  Inform the OSS when comptete.

5. While operating i.n accordance with the Emergency Operating Procedures, the OSS will:

a. Dircct the NSOLE/ANSOE to perform required actions for control of reactor power,
level, pressurc or containment parameters.

b.  Specify the plant systems to be used to control plant parameters.

c. [Dvaluate changes in plant conditions against current actions being taken and make
corrections as necessary.

6. When directed by the OSS to perform actions in accordance with the Emergency Operating
Procedures, the NSOE/ANSOE will:

a. Utilize the systems designated by the OSS.
b.  Monitor system performance; i.c., pressure, flow, etc.
c. Inform the OSS immediatelv when a system becomes unavailable for further use.

d. Inform the OSS of p‘lant trends in response to actions taken.

Rev. | . : REM 90-2
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7. Given a sct of plant conditions, the OSS will be able to comply with the requircments of
Technical Specifications and the Administrative Procedures.

8. The OSS will be able to utilize the Emergency Plan to properly:

a. [valuate plant conditions and determine the emergency classification.

b. [Ensurc requisite notifications are made.

c. Complete required log entries (paperwork).

9. The STA will assist the operating crew as required to:

a. Ascertain the ptant response is as predicted in the UI'SAR durihg transients, accidents,
and plant emergencics and report abnormalitics to the OSS.

b. Provide technical assistance and perform whatever activities arc dccmcd nccessary by
the OSS because of specific plant condmom

¢ Revicw the status of inoperable equipment to determine whether the loss of the
equipment is a situation addressed by Technical Spemﬁcatlom requiring specific action
by the plant staff.

10. The crew members will demonstrate effective communications, exchanging complete and
relevant information in order to make team dccisions in a timely manner.

11. The students will complete the following objectives listed in the classroom training

material:

a. Main Electrical

CCC.12

CCC.15

CCC.16

CCC.18

Evaluatc loss of any bus(scs) and dctermine the impact of loss on plant
equipment.

Recognize the difference between loss of equipment due to LOAD SHED

and the loss of equipment duc to loss of power

Determine appropriate procedural support for cvaluation and operation of
electrical busses in normal or abnormal conditions.

Recognize and respond to- any EOP Entry conditions reached as a result of
loss of portions of the clectrical distribution system.

b. Instrument AC

EEE.01
EEE.02

EEE.03

c. RPV/F
I'TT.23

ITT.24

Rev. |
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Evaluate plant conditions and recognize a loss of Instrument A.C.

Determine the effects on plant cquipment when Instrument A.C. is lost to
either 1Y11 or 1Y21.

Determine the appropriate actions to take to restorc the plant to a safe
condition lollowing a loss of Instrument A.C.

Explain the goal of RPV Flooding and rclate thc use of RPV T to the
overall goals of the EOPs.

Dectermine the actions to be taken if adequate core cooling cannot be
assurcd after having attempted injection with all available svstems.

REM 90-2
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LIST OF CRITICAL TASKS:

CRITICAL TASKS RO/SRO
Direct DW spray prior to reaching 280°F or after toru< press exceeds 9 psig SRO
if allowed by drywell spray initiation graph. (A OSS)
Attempt to initiate DW sprays prior to 280°F when directed. RO
(ANSOE)
Direct Emergency Depressurization il DW temp cannot be maintained SRO
<280°T. _ (A OSS)
Initiate Emerg. Depress. when directed. RO
(NSOE)
Direct level restoration by establishing minimum flooding pressure and SRO
isolating MSIV’s, Main Steamline Drains, and RCIC. (A OSS)
Restore level by injecting with systems as necessary to establish minimum RO
flooding pressure when directed. (ANSOE)
Declarc EPIP EAL Al SRO
A (A OSS)
Notify State/County within 15 minutes. Notify NRC within one hour. SRO
(B OSS)
Calculates lcakage > 5 gpm and informs OSS. RO
. (NSOE)
COMMON TRAINEE ERRORS
1. Docs not enter RPV/T
2. Overrides 2/3 corc covered interlock
Rev. | REM 90-2
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INSTRUCTOR ACTIVITY TRAINEE ACTIVITY

B SIMULATOR INITIAL
CONDITION:

Reset to 1C-20

Place simulator in run

Insert malfunction EDI13F

Reduce power to 95%

Pump DW sumps and take a set of
integrator readings

Override MO-1902 HS closed via
override (ori rhhs)

II.  PRE-EXERCISE BRIEFING
A.  Assign Shift Positions.

B. Shift Turnover Information.
© fl‘rzrlnl rigg}zﬁ;?lgngowercd Conduct shift turnover, and assume shift
Transformer (1Y1A) positions.

because of work on
inverter 1D13.

Drywell unidentified
lecakage has shown a steady
increase over last 24 hours.
Decision to start shutdown
was made about an hour
ago. Just got started in
15()1-3 a [ew minutes ago.
I.oad dispatcher agrees
with 3 MWE per minute
decrease rate.

Need to p\imp sumps every
hour to check leakage.

11I. EXERCISE _ (SRO) Directs ROs to continue power

reduction per 1POI-3.

Insert malfunction RRISA. , (RO) Reduces RECIRC flow

Ramp from 0 to 2% severity over
20 minutcs.

Rev. |
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(RO) Notes drywell pressure and
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INSTRUCTOR ACTIVITY

- TRAINEE ACFIVITY

When this is directed, set ramp time
on RRISA to zero.

When core spray pump A
automatically starts at 2 psig DW
pressure, insert malfunction EDO8C
(Bus 1A3 fault)

When requested, provide the
(ollowing information:

o At 1A3, the lockout relays for the
core spray pump and the bus are
both tripped.

NOTE: Operators need to Read T/T
and DW/T at Backpanel 1C-29.

After Torus sprays are initiated,
increase severity of RRISA to 10%
over a 2 minute ramp rate.

Rev. |
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temperature increase or responds to
alarm 1C04 D-2 (Floor drain sump hi
leakage).

C(RO) Calculates leakage at > 5 gpm

(SRO) Directs ROs to increase rate of
shutdown. Recognize Tech Spec. required
S/D.

C(SRO) Declares EAL A-1.
C(SRO) Notily State, County, NRC.

(RO) Monitors drywell pressure and
temperature increcascs.

(SRO) May direct venting per O 573
Scction 6.1 or ARP 1COSB C-S.

(RO) Vents per Ol 573.

{SRO) Dirccts manual scram.

(SRO) Enters EOP-1 and IFOP-2 duce to
high drywell pressure.

gRO) Recognizes loss of 1A3 and 1YI1.
irects actions per AOP 301 Tab 1, and
AOP 317 Tab 1.

RO) Performs IPOI-S actions
ccognizes failure of a RECIRC pump to
runback and trips pump

(RO) Recognizes loss of instrument air due
to loss of power.

{SR()) Directs usc of Torus spray per
op-2.

(RO) Initiates Torus sprayv using B RHR,
docs not override 2/3 corc coverage
interlock

(SR()Q Recognize SBDG “A” running with

(RO) Sccures "A” SBDG.

C(SRO) Directs usc of drywell sprays to
maintain drywell temperature < 280°.

(SRO) Does not usc bypass valves to
depressurize since CIRC water is shutdown.

C(RO) Attempts to initiatc drywcll sprays,
REM 90-2
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. INSTRUCTOR ACTIVITY =~ = | TRAINEE ACTIVITY

(does not override 2/3 core coverage
interlock). '

"C(SRO) Dirccts opening 4 ADS valves
when DW/T cannot be maintained
<280°F or Level <15".

C(RO) Opens 4 ADS valves.

Increase severity of RRISA slowty, SRO) Enters RPV/F when drywell t :
as necessary to require RPV/F entry. gmd re)ac{orc csure re“uirg ywell temp
Do not exceed 20% pres quire.

C(SRO) Dirccts Level restoration by
establishing minimum flooding pressure.

C(RO) Restores level and establishes min.
flooding press.

TERMINATION:

Terminate scenario when plant
, conditions are stable and
RPV/T has been executed.

FREEZE simulator.

Rev. | REM 90-2
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

Iv.

POST-EXERCISE CRITIQUE

OBTAIN trainee’s self-evaluation,
comments, and questions.

REVIEW learning objectives.

REVIEW the exercise using trends of
the evolutions; compare trainee
responscs to malfunctions with
correct responses.

CRITIQUE student and team
performance observed during each
exercise.

Reinforce proper individual and
team performance.

Reinforce applicable theory.

Identify areas for improvement.

SOLICIT additional questions from
students and promote discussion ol
corrcct answers.

VERIFY cxercise critique

Rev. |

forms complete.

07/12/90

Discuss major problems and
questions about the exercise.

Participate in discussions.
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"ATWS With Stuck Open SRV

INITIAL CONDITIONS: MALFUNCTIONS/OVR:
- RPOS A, B, C, D, E RPS failure to scram
ADO1 11 PSV 4407 stuck open

IC-20 Max Decay Ileat

PROCEDURES: RX03 corc wide Lasalle event
ATWS EOQP, Rev. 0, 06/16/89 RD 13 scram air header leak
ARP 1CO3A. B-5. Rev. 6, 01/05/90 A RIIRSW controller meters

A RIIRSW loop flow mcter

OP 1, Rev. 2,07/23/88 o .
1C21 SRYV tailpipe pressure lights

OP 5, Rev. 5, 10/03/89 | Amber Tights for 4404, 4405, 4406 and 4407
OP 6, Rev. 3, 10/03/89 B ADS override amber light |
. Red and green lights PSV-4407
| ATTACIIMENTS: | . |
Shilt Turnover Forms
OP 1,56

Tag for A RHRSW heat exchanger
outlet valve (MO-2046)

SUMMARY: During plant opcration, an SRV will lift and stick open. Torus temperature will
increcase and require a reactor scram. The reactor will not scram and boron injection will be
required. : :

COURSE: 500-008 Licensed Operator Requal (1990 Remedial Training)
DURATION: 2 hours
QUALIFICATIONS: 23d, 27b

Rev. | REM 90-3°
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B TERMINAL OBJECTIVE

The student, acting as a member of a shift operating crew, must demonstrate competence in
performance of license duties required to protect the public health and safetv while operating
the plant in accordance with approved instructions and procedurcs.

ENABLING OBJECTIVES

The students will complete the following objectives listed in the classroom training material: .

I. Following a pre-shift bricf, cach crew member will be able to pr()v.idc a detailed plant status
report to include:

a.
b.

C.

Status of safcty-related systems, running equipment, and inopcrable cquipment.
STPs in progress and any existing LCOs.

Pertinent night orders and planncd cvolutions.

2. Using plant installed instrumentation and plant procedures, as well as information
obtained by operating personncl outside the Control Room,; the operating crew will

correctly diagnose plant problems.

3. The OSS.will be able to use appropriate plant procedures to ensurc complction of
immediatc actions and direct subscquent actions as required.

4. When using plant procedures, the NSOEK/ANSOF, will be able to:

a.
b.
c.
d.
c.

f.

Locate the proper section of the procedure.
Follow the procedure correctly.
I.ocate and observe installed instrumentation.

Analyze system response.

Dircct plant operators (Sccond ANSOIZ and Auxiliary Operators).

Inform the OSS when complete.

5. While operating in accordance with the Emergency Operating Procedures, the OSS will:

a.

Direct the NSOE/ANSOE to perform required actions for control of reactor power,
level, pressure or containment paramcters.

Specify the plant systems to be used to control plant paramcters.

Evaluate changes in plant conditions against current actions bcing taken and make
corrections as necessary.

6. When directed by the OSS to perform actions in accordance with the Iimergency Operating
Proccdures, the NSOE/ANSOE will:

a.
b.
c.
d.

Rev. |
07/12/90

Utilize the systems designated by the OSS.
Monitor system performance; i.e., pressure, flow, ctc.
Inform the OSS immediately when a system becomes unavailable for further use.

Inform the OSS of plant trends in response to actions taken.

REM 90-3
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. 7. Given a set of plant conditions, the OSS will be able to comply with the requirements of
Technical Specifications and the Administrative Procedures. ,

8. The OSS will be able to utilize the Emergency Plan to properly:

a. Evaluate plant conditions and determine the emergency classification.
b. FEnsure rcquisite notifications are made.
c. Complete required log entries (paperwork).

9. The STA will assist the operating crew as required to:

a. Ascertain the plant response is as predicted in the UFSAR during transicents, accidents,
and plant emcrgencies and report abnormalities to the OSS.

"b. Provide technical assistance and perform whatever activitics are dcecmed nccessary by
the OSS because of specific plant conditions. '

c. Review the status of inoperable equipment to determine whether the loss of the
cquipment is a situation addressed by Technical Specifications requiring specific action

by the plant staff.

" 10. The crew members will demonstrate effective communications, exchanging complete and
relevant information in order to make team dccisions in a timely manner. B}

I1. The students will complete the objectives listed in the classroom training material.

. a. CRD and Hydraulics

A.05 Determine what conditions exist which warrant Emergency Rod Insertion and
the method for emergency rod insertion. '

A.28 Evaluate non-performance of steps in EOP-C and determine the impact on
ability to insert control rods.

b. Recirculation

" C.14 Dectermine if reactor instability exists and take appropriate corrective action. -

C.16 Explain the rcason for initiating a rcactor scram following a loss of both recirc
pumps.

C.20 Explain the purpose of the ATWS Channel Trip relative to the reactor recirc
pumps.

c. ATWS EOP

I'TT.21 Explain the goal of cach section of the ATWS EOP and relate these goals to
the overall EOD strategy.

I'TT.22. Evaluate plant status and take appropriate action to achicve a shutdown
condition. ‘

_ I'TT.42 FEvaluate plant conditions and determine appropriate usc of FOP-C.
. ' I'TT.41 Determine the impact of use of the scctions of EOP-C on the affected

cquipment.

I'TT.05 Evaluatc plant status and take appropriatc action for rcactor power when all
rods are inscrted or when all rods are not inserted.

-

Rev. | REM 90-3
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LIST OF CRITICAL TASKS

CRITICAL TASKS RO/SRO
Direct injection into the vessel be secured except CRD and SBLC. Direct SRO
level be maintained in accordance with ATWS level/power criteria. (A OSS)
" Direct Boron injection prior to reaching the Boron Injection Initiation SRO
Temperaturc curve. (A OSS)
Direct Torus Cooling be maximized. SRO
. (A OSS)
Sccure injection into the vessel and maintain RPV level as dirccted. ~ RO
: ' (NSOE)
Inject Boron prior to reaching the Boron Injection Initiation Temperature RO
curve. ' (NSOE)
Maximize torus cooling when directed. RO
(ANSOE)
Pcrform Alternate Rod Insertion proccdures per EOP C Section 5.0 as SRO
dirccted. (B OSS)
Declare EPIP EAL C-9. SRO
(A OSS)
Notify State/County within 15 minutes. Notify NRC within onc hour. SRO
(B OSS)
Evacuate the plant. SRO
(B 0OSS)
Recognize that all rods did not fully insert. RO
~ (NSOE)
Manually drive rods, if directed. RO
(NSOELE)
COMMON TRAINEE ERRORS
I.  Trips rccirc pumps prior to running back
2. Does not recognize SRV going shut
3. Does not injcct SBLC in time
Rev. | REM 90-3
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INSTRUCTOR ACTIVITY

TRAINFE ACTIVITY

11

Rev. |
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'SIMULATOR INITIAL

CONDITION:

~ Reset to 1C-25

Override A RHRSW controller
meters to zero (closc)

Ovcrride A RHHRSW loop flow meter
to zero

f’lace RHRSW AP controller in
manual and fully shut, hang tag on
controller

Insert malfunctions RPOSA, B, C, D,
E (RPS failure to scram).

Insert RFSWOS8 at close.

Override off alarms for A/B recirc i
temp and Aux transformer trouble.
(1CO4A D6, 1CO8B C5)
PRE-EXERCISE BRIEFING

A.  Assign Shift Positions.

B. Shift Turnover Information.

1. Give turnover forms and
copies of OP 1, 5, 6 to
students

2. . Initial Conditions.

100% power
OP 1, 5, 6 duc

A RHRSW heat
exchanger outlet
(MO-2046) opcrator
1s being rebuilt.

Day 3 of LCO.

EXERCISE

During OP-1, while onc of thc turbine
stop valves is going shut, insert ADOI1
H (PSV 4407 stuc open) with an
initial severity of 50% ramp to 100%
over 5 minutes.

NOTE: Critical tasks arc indicated by a C
next to the trainee action.

Walkdown pancls, assume roles, conduct
shift briefing.

(RO) Comimence OP 1, 5,6

'(S'RO) Directs responsc to open SRV in

accordance with ARP 1CO3A, B-§
o Cycles control switch

REM 90-3
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

When RO has simulated pullmg fuses
for PSV-4407 '

o Override of all SRV
tailpipe high pressure lights
on 1C21

o Override off red and green
lights for PSV-4407 on
1C04

o Ovecrride off amber lights
for 4407, 4404, 4405 and
4406

o Override off amber light for
B ADS override .
~handswitch on 1C03
(if SRV fuses are
reinstalled, delcte these
overrides)

(Type “"ROR PSV7")

Alter pumps are tripped, insert
malfunction RX03 at 10%

Rev. |
07/12/90 -6-

o Pulils fuses

(RO) Reccognizes that SRV is still open
using tailpipe tempcrature recorder.

(SRO) Directs reactor scram per ATP.

C (RO) Recognizes that rcactor does not
manually scram.

(SRO) Enters EOP-1, ATWS EOP and
EOP-2 (when torus temperaturc reaches
95°F)

C (RO) Manually drives control rods.

(RO) Cnsurcs recirculation pum s are
runback to minimum prior to ARI
initiation.

(RO) Reccognizes instability

C (SRO) Orders SBLC injection when
dirccted by EOP Graph 6.

C (RO) Injects SBL.C when directed.
(SRO) Should dircct following actions:
o lLockout of ADS

o Bypass MSIV Lo-Lo-Lo isolation

. REM 90-3
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INSTRUCTOR ACTIVITY

TRAINEFE, ACTIVITY

1£ SRO directs venting of air header,
wait about 5 minutes and insert
malfunction RD 13. Ramp from
0-100% over a 10 minute ramp ratc.

When reactor pressure is about
600 psig, rcmove malfunction
ADO1 IL ’

[f directed to repressurize the scram
air header, ramp malfunction RD 13
from 100% to 0% over a 5 minute
time delay.

Terminate scenario when plant

conditions arc stable with scram resct.

Rev. |
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o Reduce pressure sct to 880 psig

o C - Vent scram air header

o C - Dcencrgize scram solenoids

C (SRO)
C (RO) Maximizcs torus cooling.

Directs maximum torus cooling.

C (SRO) Dirccts lowering of level to reduce
power.

C (RO) Maintains level as dirccted.

(SRO) When all rods arc in, stops SBLC
injection.

(SRO) [xits ATWS EOP
(RO) Diagnoscs that SRV has gone shut
C (SRO) Decclares C-9 EAL

C (SRO) Makes appropriate EPIP
notifications.

C (SRO) Initiates plant cvacuation.

REM 90-3
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INSTRUCTOR ACTIVITY

TRAINEE, ACTIVITY

Iv.

Rev. |

POST-EXERCISE CRITIQUE

OBTAIN trainee’s self-evaluation,
comments, and questions.

REVIEW Icarning objectives.

REVIEW the excrcise using trends of
the evolutions; compare trainec
responses to malfunctions with
correct responses.

CRITIQUE student and team
performance observed during cach
excrcise.

Reinforce proper individual and
tcam performance.

Reinforce applicable theory.

Identify arcas for improvement.

SOLICIT additional questions from
students and promote discussion of
correct answers.

07/12/90

8-

Discuss major problecms and
questions about the cxercise.

Participatc in discussions.
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LOCA - Large Line Break Inside Primary Containment

INITIAL CONDITIONS: MALTFUNCTIONS/OVR:
1C-14 Full Power Opcrations RR15 Recire Loop Rupture
- Power Level 100% :
Xenon 100% equilibrium
Middle of Core Life
All systems operable

Normal working hours

MPS; Restore LLOCA

PROCEDURES: ATTACIHMENTS:
EOP-I, Rev. 0, 06/16/89 .
EOP-2, Rev. 0, 06/16/89
EPIP 1.1, Rev. 9, 09/23/88
IPOI 5, Rev. 4, 07/27/89
EPIP 1.1, Rev. 9, 09/23/88

Shilt Turnover forms

2. UFSAR Curves for LOCA

SUMMARY:

During normal plant operations, a large break in the recirc piping occurs. Operators dlagnose
LOCA and carry out EOPs. This is a design basis LOCA.

COURSE: 500-008 Liccn#ed Operator Requal (1990 Remedial Training)
DURATION: 2 Hours
QUALITTCATIONS: 6b, (17b)

’ ' REM 904
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TERMINAL OBJECTIVE

The student, acting as a member of a shift operating crew, must demonstratc competence in
performance of license dutiés required to protect the public health and safety while operating
the plant in accordance with approved instructions and procedures.

ENABLING OBJECTIVIS

“The students will complete the following objectives listed in the classroom training material:

1. Following a pre-shift brief, each crew member wiil be able to provide a detailed plant status
report to include:

a. Status of safety-related systems, running equipment, and inopcrable equipment.
b. STPs in progress and any existing LCOs.
“c.  DPertinent night orders and planncd evolutions.

2. Using plant installed instrumentation and plant procedurcs, as well as information
obtained by operating personnel outside the Control Room, the opcrating crew will
correctly diagnose plant problems.

3. The 0SS will be able to use appropniate plant procedures to ensure completion of
immediate actions and direct subscquent actions as required.

4. When using plant procedures, the NSOE/ANSOL will be able to:
a. lLocate the proper section of the procedurc.
b. Follow the procedure correctly.
c. Locate and observe installed instrumentation.
d. Analyze system responsc.
c. Direct piant épcrators (Second ANSOI: and Auxiliarv Operators).
f.  Inform the OSS when complete. |
5. While operating in accordance with the Emergency Opcrating Proccdhrcs, the OSS will:

a. Dircct the NSOE/ANSOE to perform required actions for control of rcactor power,
level, pressure or containment parameters. '

b. Speccifv the plant systems to be used to control plant parameters.

c. [valuate changes in plant conditions against currcnt actions being taken and make
corrections as neccssary. - _ _ :

6.  When directed by the OSS to perform actions in accordance with the I'mergency Opcrating
Procedures, the NSOE/ANSOE will: ' B

a. Utilize the systcrﬁs designated by the OSS.
b.  Monitor system performance: i.e., pressurc flow, cte.

c. Inform the OSS immediately when a system becomes unavailable for further use.

‘ . A ) REM 904
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10.

d. Inform the OSS of plant trends in response to actions taken.

Given a sct of plant conditions, the OSS will be able to comply with the rcqmrements of
Technical Specifications and thc Administrative Procedures. -

The OSS will be able to utilize_the Emergency Plan to properly:

a. [valuate plant conditions and determine the emergency classification.
b. Ensure requisite notifications are madec.

c. Complete required log entries (paperwork).

The STA will assist the operating crew as required to:

a. Ascertain the plant response is as predicted in the UFSAR during transients, accidents,
and plant emergencies and report abnormalitics to the OSS.

b. Provide technical assistance and perform whatever activitics are deemed necessary by
the OSS because of specific plant conditions.

c.  Review the status of inoperable equipment to determine whether the loss of the
cquipment is a situation addresscd by Technical Specifications requiring specific action

by the plant staff.

The crew members will demonstrate effective communications, cxchanging complete and
rclevant information in order

. The students will complcte the following objectives listed in the classroom training

matcrial:

L.01 Dctermine which loop has been sclected following initiation of LPCI Loop
Selection Logic.

L.03 Explain why wide range level instruments are not reliable during rapid RPV
depressurization.

L.08 Determine any limitations on RIIR system realignment following LPCl initiation.

.13 Determinc Status of plant conditions required to support diversion of water from
injcction to torus cooling. ,

[1.09 Evaluate RCIC system indications and determine if system is properly aligned for-
automatic initiation.

11.10 Fvaluate RCIC system indications and determinc if proper automatic initiation
has occurred.

M.0I1 Evaluate core spray system responsc to automatic initiation signals and determine

actions necessary to properly align system.

M.02  FEvaluate core spray pump parameters (flow, discharge pressure, amps) and take
necessary corrective actions to establish proper values based on plant conditions.

N.0O1 Evaluate HPCI system indications and determine if proper automatic initiation
has occurred.

TTT.02 Evaluate the status of RPV level instrumentation and take approprate action to
maintain adequate core cooling.

TTT.03 Evaluate plant status and take appropriatc action to control RPV water level.

REM 904
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TTT.06 Verify system isolations, initiations, and actuations.

TTT.07 Evaluate overall plant status and direct appropriate actions per the EOQPs.

TTT.08 Identify and explain the transitions to contingency procedures.

TTT.10 Evaluate plant status and take appropriate actions to control primary

containment parameters.

TTT.11 Evaluate plant status and determine if usc of containment sprays is appropriate.

TTT.16 Evaluate plant status and utilize EOP curves and limits to assist in determining

appropriate corrective actions.

TTT.17 Evaluate plant status and determinc corrective action if the curves/limits are

exceeded.

LIST OF CRITICAL TASKS

CRITICAL TASKS RO/SRO
Direct DW spray prior to 280°F or after Torus pressure exceeds 9 pmg if SRO
allowed by DW Spray Initiation graph. (A OSS)
Initiate DW sprays prior to 280°F when directed. RO
(ANSOE)
Direct Emergency Depressurization if DW temp cannot bc maintaincd SRO
<280°F. (A OSS)
Initiatc Emerg. Depress. when directed. RO
(NSOE)
Direct level restoration by establishing minimum flooding pressurc and SRO
isolating MSIV’s, Main Steamline Drains, and RCIC. (A OSS)
Restore level by injecting with systems as nccessary to establish minimum RO
flooding pressure when directed. (ANSOE)
Declarc EPIP EAL B-1. SRO
. (A OSS)
Notify State/County within 15 minutes. Notify NRC within onc hour. SRO
, (B OSS)
Evacuate the plant. SRO
(B OSS)
Dircct level restoration to restore RPV level above + 157, SRO
(A OSYS)
Restorc and maintain RPV level above + 15" but do not allow RPV level to RO
rise above +250” if MSIV's are open. (ANSOE)
‘ '~ COMMON TRAINEE ERRORS
1. Trainees neglect EOP-2.
2. Trainces do not verify auto initiations. (Sce Objective #TTT 06)
' REM 904
Rev. { LOCA - Large Line Break

Inside Primary Containment

07/12/90 4-



INSTRUCTOR ACTIVITY

TRAINFEE ACTIVITY

I. SIMULATOR INITIAL
CONDITION: - -

Reset 1C-14
MPS; Restore LOCA

Place simulator in RUN

II. PRE-EXERCISE BRIEFING
A.  Assign Shift Positions
'B. Shift Turnover Information:
1. Initial Conditions:
100% Power
Xenon 100% equilibrium
Middle of Core Lifc
2. All systems operable.
Give shift turnover forms

4. 0SS conducts shift
briefing with crew.

- 1. EXERCISE

Allow operators to familiarize
themsclves with panels.

Inscrt malfunction RRISA (Recirc
l.oop Rupturc) at 70%.

Rev. |
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NOTE: Critical tasks arc indicated by a C

next to the Trainec Action.

Conduct shift turnover, board walkdown,
and assumec shift positions.

RESPOND to alarms and indications

C(SRO) Dircct fevel restoration > 15" per
ALC.

C(RO) restore level greater than 157
according to ALC.

C(SRQO) 0SS makes [EAL assessment B-1,
IAW EPIP 1.1 :

(RO) initiate/verify auto initiation of:

Isolations
ECCS
SBGT
SBDGs

C(SRO) Directs drvwell sprays to control
drywell pressure.

REM 904
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INSTRUCTOR ACTIVITY

TRAINFE ACTIVITY

Iv.

Rev. { )
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NOTE: Expect SRV and SV amber
lights on 1C04 when Drywell pressure
reaches 25 psig. These are associated
with the white lights for high
discharge pressure from an S/RV on
Panel 1C21.

Terminate exercise once plant is in a
stable condition and operators have
completed actions for IPOI-5, EOP-1
and EOP-2 and EPIP notifications.

I'REEZE Simulator.

POST-EXERCISE CRITIQUE

OBTAIN trainee’s self-evaluation,
comments, and questions.

REVIEW lcarning objectives.

REVIEW the excrcise using recorder
traces of the evolutions; compare
trainee responses to malfunctions
with correct responscs.

CRITIQUE student and team
performance observed during each
exercise.

Reinforce proper individual and team
performance.

Reinforce applicable theorv
Identify areas for improvemeni

SOLICIT additional questions from |

(RO) control torus water lcvel between
42.5% and 60%.

C(RO) maintain drywecll
tempceraturc/pressurc with drywell sprays.

(RO) monitor I1, and O, concentrations in
the torus and drywell.

C(SRO) if drywell temperature exceeds 280°
direct ED.

C(RO) open 4 ADS valves when directed.

C'(SR()z if RPV saturation curve exceeded,
dirccts lcvel restoration by establishing
minimum flooding pressure.

C(RO) injccts as nccessary to obtain
minimum flooding pressure.

C(SRO) makes appropriatc notifications.

C(SRO) initiates plant evacuation.

Discuss major problems and questions
about the cxercisc.
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INSTRUCTOR ACTIVITY ] TRAINEE ACTIVITY

students and promote discussion of
correct answers.

DISCUSS DB LOCA: Double ended " P :
shear of recirc suction pipe, this is the Participate in discussions.
largest break for a single failure. '

QUESTIONS: ‘ Answcr questions.

1. Was the core uncovercd?
Answer: Yes

2. Do you expect serious
fuel failure to occur?

Answer: No. (The
ECCS are designed to
reflood before fuel failure
occurs.) '
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LOSS OF DRYWELL COOLING REQUIRING USE OF DRYWELL
SPRAYS

INITIAL CONDITIONS: MALFUNCTIONS/OVR:

1C-25 (RBCCW) MS 33A Group 7 Isolation
100% Xenon EOL Valve Fail to Close (MO 4841A)

98% Core Flow (RBCCW) MS 33B Group 7 Isolation Valve
. Fail to Closc (MO 4841B)
Summertime 1ot Operations (102°F

BS-5, Rev. 39, 03/31/89
STP-42A001, Rev. 87, 10/30/89

outsidc) MS 32 Spurious Group 7 Isolation.
0/
[00% Power MS 02 Small Steam line break inside
Dayshift containment (5%).
PROCEDURES:

IPOL-4, Rev. 11, 05/02/89
ARP 1C05B C-5, 11/06/89

EOP 1, Rev. 0, 06/16/89
EOP 2, Rev. 0, 06/16/89

EPIP 1.1, Rev. 9, 09/23/88
STP-47D003, Rev. 0, 08/21/89

Ol 261 RWCU, Rev. 11, 07/27/89

01 760 Drywell Cooling, Rev. 04,
10/29/87

EOP-C Decfcat 4, Rev. 0, 06/16/89

ARP 1C25A/B A-4, 03/03/88
P&ID Bech-MM}V
P & 1D Bech-M144
P & 1D Bech-M156
P & 1D Bech-M 157
P & 1D Bech-M174
ATTACIIMENTS: (1) Shift Turnover forms
(2) Partially completed STP 471003
SUMMARY:

Operators will complete STP 47D003. A failure during the STP will result in a loss of Drywell
cooling, which in conjunction with a small stcam lcak will force the usc of Drywell sprays.

COURSE: 500-008 Licensed Operator Requal (1990 Remedial Training)
DURATION: 2 hours
QUALITTCATIONS: 5(16), 33
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07/12/90 ' -1- Drywell Cooling Requiring
Use of Drywell Sprays



TERMINAL OBJECTIVE

The student, acting as a member of a shift opcrating crew, must demonstrate competence in
performance of license duties required to protect the public health and safety while operating
the plant in accordance with approved instructions and procedures.

ENABLING OBJECTIVES

The students will complete the following objcctives listed in the classroom training material:

1. Following a pre-shift brief, each crew member will be able to provide a detailed plant status
report to include:

a. Status of safety-related systems, running equipment, and inoperable equipment.
b. STPsin progress and any existing LCOs.
c. DPertinent night orders and planned cvolutions.

2. Using plant installed instrumentation and plant procedurcs, as well as information
obtained by operating personncl outside the Control Room. the opcrating crew will

correctly diagnose plant problems.

3. The OSS will bc able to use appropriate plant procedures to ensure completion of
immediate actions and dlrect subsequent actions as required.

4. When using plant proccdurcs, the NSOE/ANSOE will be able to:
‘a. locate the proper section of the procedure.
b. Follow the procedure correctly.
c. Locate and obscrve installed instrumcntation.
d. Analyze system response. | |
e. Dircct plant operators (Second ANSOE and Auxiliary Opcrators).
£ Inform the OSS when complete. |
5. While operating in accordance with the Emergency Operating Procedures, the OSS will:

a. Direct the NSOF/ANSOE to perform rcquired actions for control of recactor power,
level, pressure or containment paramcters.

b. Spccify the plant systems to be used to control plant .paramctcrs.

c. Evaluate changes in plant conditions against currcnt actions being taken and make
corrections as necessary.

6. When directed by the OSS to perform actions in accordance with the Emergency Operating
Procedures. the NSOE/ANSOE will:

a. Utilize the systems designated by the OSS.
b. Monitor system performance; i.c., pressure flow, ctc.

c. Inform the OSS immediately when a system becomes unavailable for further use.
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d. Inform the OSS of plant trends in response to actions taken.

7. Given a sct of plant conditions, the OSS will be able to comply with the requirements of
Technical Specifications and the Administrative Proccdures.
8. The OSS will be able to utilize the Emergency Plan to properly:
a. [valuate plant conditions and detcrmine the emergency classification.
b. [Lnsure requisite notifications arc made.
c. Complcte required log entries (paperwork).
9. The STA will assist the operating crew as requirced to:
a. Ascertain the plant response is as predicted in the UFSAR during transients, accidents,
and plant emergencies and report abnormalities to the OSS.
b. Provide technical assistance and perform whatever activities are deemed neccssary by
the OSS because of specific plant conditions.
¢. Review the status of inoperable equipment to determine whether the loss of the
cquipment is a situation addressed by Technical Specifications requiring specific action
by the plant staff. ~
10. The crew members will demonstrate cfTective communications, exchanging compicte and
rclevant information in order to make team decisions in a timely manner.
L 04 Determine if components in RHR system arc in correct position/condition based on
plant conditions.
L 18 Determine actions necessary to control drywell/torus pressure within specified band.
L 19 ivaluate RHR system/component response to svstem rcalignment while preparing to

initiate torus/drywell spray.

TTT 02 T[valuate the status of RPV level instrumentation and take appropriate action to

maintain adequate corc cooling.

TTT 06 Verify system isolations, initiations and actuations.

TTT 07 Evaluate overall plant status and dircct appropriate actions per the LOP’s.

TTT 08 Identify and explain the transitions to Contingency procedures.

TTT 10 Tivaluate plant status and take appropriatc actions to control primary containment

paramcters.

TTT 1t [valuate plant status and determine if usc of containment sprays is appropriate.

TTT 15 Evaluate plant conditions and determince when entry into ED will be required.

TTT 16 Iivaluate plant status and utilize EOP curves and limits to assist determining

appropriate corrective actions.

TTT 17 TLvaluate plant status and dectermine correction action if the curves/limits are

exceeded.
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LIST OF CRITICAL TASKS

CRITICAL TASKS . RO/SRO
Direct DW spray prior to reaching 280°F or after torus press cxcecds 9 psig SRO
if allowed by DW spray initiation graph. (A OSS)
Initiatc DW Sprays prior to 280°FF when directed. RO
(ANSOE)
Direct Emergency Depressurization if DW temp cannot bc maintained SRO
<280°F. (A OSS)
Initiatc Emerg. Depress. when directed. RO
(NSOE)
Direct level restoration by establishing minimum flooding pressure and SRO
isolating MSIV’s, Main Steam Linc Drains, and RCIC. (A OSS)
Restore level by injecting with systems as nccessary to establish minimum RO
flooding pressure when directed. (ANSOE)
Declare EPIP AL Al, A7, or Bl. SRO
_ (A OSS)
Notify Statc/County within 15 minutes. Notify NRC within one hour. SRO
. : ' : (B OSS)
Evacuate the plant if an alert is declared. SRO
' (B OSS)
Rev. | REM 90-5
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COMMON TRAINEE ERRORS

Failure to enter EOP-1 on High Drywell Pressure of 2.0 psig.

Failure to diagnose only a partial Group 7 isolation. Only Well Water Supply and Return
close and NOT RBCCW.

Trainees forget to shutdown Recirc pumps and drywell fans before initiating drywell
sprays.

Trainees forget to look at Torus Level (< 13.5 ft) prior to initiating drywell sprays.

Trainees forget all isolations, initiations, and auto starts for 2.0 psig. They are per ARP
1COSB C-5:

RHR pumps auto start
RIIRSW pumps trip if running
Drywell fans shift to slow speed
Standby DG's start

SBGT starts

River Water Supply valves CV-4914 and CV-4915 open and Radwaste Dilution valves
CV-4910A and CV-4910B close. ' '

Core Spray pumps start
HPCI initiates
Groups 2, 3, 4, and 8 isolate for PCIS.
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

1. SIMULATOR INITIAL -
CONDITION:

Reset 1C-25

MPS; Restore DW.01

Place simulator in RUN

Override off A/B recirc Hi temp alarm

and Aux transformer trouble alarm.
(1C04A D6, 1C08B CS5)

II.  PRE-EXERCISE BRIEFING
A.  Assign Shift Positions.

B. Shift Turnover Information.
I. Give Turnover Forms to
Students
2. Initial Conditions.

All systems operable

a. Complete STP
47D003 PCIS
VALVE Functional
TEST(7.12) other
sections already
signed off.

5w

I11. EXERCISE

- Insert the following malfunctions
prior to RO performing Section 7.12.

MS 33A Group 7 Isolation Valve
Fails to close (MO 4841A) RBCCW.

MS 33B Group 7 isolation valve fails
to close (MO 4841B) RBCCW.

When Step 7.12.1 of STP 47D003 is
performed insert:

MS 32 Spurious Group 7 Isolation.
(Last page of malfunction index)

MS 02 (1%) Small Steam Line Break
inside Containment. (Insert at DW
temp of about 210°, later if entry into
ED/RPV F is desired).

IEnsure trainces also monitor other

Rev. |
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NOTE: Critical tasks are indicated by a C
next to the trainees action.

Conduct shift turnover, board walkdown,
and assume shift positions.

Test thé PCIS valves per the STP 47D003.

1. Section 7.12 Well Water Supply
and Return to Drywell Cooling.

( RO) Acknowledge alarms:

ARP 1CO0SB, C-S “Primary
Containment li/l.o Press”

ARP [C25A/B A-4 Drywell
Cooling I.oop A/l.oop B -
overtemp.

(SRO) Enter EOP-2 on: Primary

REM 90-5
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

EOP-2 parameter especially PC/P

" during this evolution.

" Role Play: If students go to back

Rev. |

panels to remove fuses FU-10A and
FU-10B and lift lcads 167 & 168 the
isolation still remains in. This would
be EOP-C defeat #4. Type “ROR
Defeat 47,

NOTE: Trainees should have entered
EOP-1 on High Drywell Pressure of
2.0 psig.

If SRO directs drywell venting, after
vent path is established, insert
malfunction EDO9H (Fault on 1B32).

* SRO may declare A-1, B-1 or A-7.
Discuss rcasons for declared EVENT
during critique.

07/12/90

containment Iligh Pressure
2 psig. Also enter EOP-1

(SRO) Begin to monitor and
control drywell temp below
150°F using available
d?'well cooling systems per
Of 760. May vent and air
purge the drywell.

(SRO) Wait until Drywell temp
cannot be maintained below
150°I° and then operate all
available drywell cooling.
Defeat isolation interlocks
(EQP-C defeat 4) if
necessary.

(SRO) Begin Reactor shutdown per
shutdown IPOI-4 and
perform concurrently.

(SRO) Beforc drywell temp reaches
~ 280°T direct a reactor

scram. _ ,
( RO) Manually scrams if directed.

(SRO) Check Torus water level
below 13.5 ft. and drywell
temp. and press. the drywell
spray Initiation Limit
(Graph 7).

( RO) Shutdown recirc pumps and
drywell fans

C ( RO) Initiate drywell sprays using
only RHR pumps not
required continuously for
adequate core cooling.

C (SRO) Maintain drywell temp.
below 280°T" with drywell
sprays if in spray curve.

C (SRO) If drywell temp cannot be
maintained below 280°F
then enter EEmergency
Depressurization.

C ( RO) Open 4 ADS SRVs if
directed. '

C (SRO) Declare EAL

C (SRQ) Make appropriate
notifications.

C'(SR()) Fvacuate the plant if an
alert is declared.
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INSTRUCTOR ACTIVITY

TRAINEE, ACTIVITY

Terminate exercisc when reactor
conditions, are stable with level
restores, and drywell pressure and
temperature stable or decreasing with
drywell sprays controlling,

FREEZE: simulator.

V.

POST-EXERCISE CRITIQUE

OBTAIN trainee’s self-evaluation,
comments, and questions.

REVIEW Icarning objectives.

REVIEW the exercise using trends of
the evolutions; compare trainee
responses to malfunctions with
correct responses.

CRITIQUE student and team
performance observed during each
exercise.

Reinforce proper individual and
team performance.

Reinforce applicable theory.

Identify areas for improvement.

SOLICIT additional questions from
students and promote discussion of
correct answers.

. QUESTIONS:

Rev. |
07/12/90 : -8-

I. What does defeat-4 of

C (SRO) If RPV saturation curve
violated, enters RPV/F and
directs injection to minimum
flooding pressure.

C ( RO) Injccts to establish
minimum (looding pressure
when directed.

Discuss major problems and
questions about the exercise.

Participate in discussions.

Answer questions.
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

Rev. |
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EOP-C accomplish?

Answer: Restores
drywell cooling and shifts
drywell fans to fast speed
following a Group 7
isolation signal.

What valves are closed
on a Group 7 isolation
signal?

Answer: RBCCW
supply and Return (2
valves) Well Water to
drywell cooling supply
and return (4 valves).

9.
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ATWS - Hydraulic Lock

INITIAL CONDITIONS: MALTFUNCTIONS/OVR:
RPOSF Ilydraulic lock

SWI2B B ESW pump trip

RDO7 Accumulator Trouble (067].5)
RDO08 Rod Scram (02-19)

RPOSA RPS fail to scram

TC 12 EIIC Fluid Leak

TCO06 A/B, Bypass valve failures

Alarm overrides 1C0O5SB, A-2, lCOSAB, A-5
B ESW pump lights

[C-20 Max decay heat

‘ PROCEDURES: ATTACIIMENTS:
OI 358, Rev. 8, 10/11/89 l.  Shift Turnover [Forms ‘
Ol 255, Rev. 14, 12/05/89 2 Tass for B ESW B&D RIIR. B
. . ags for B ESW pump, | )
ATWS EOP, Rev. 0, 06/16/89 Corc Spray, B SBDG

ARP 1CO7A D-3, Rev. 4, 10/10/89
EOP C, Rev. 8, 11/17/89

SUMMARY:

During a transfer of RPS, a rod will scram duc to a failed solenoid valve. The rod’s scram
outlet valve will continue to leak even after the scram is resct. requiring isolation of the IMCV.
A loss of EHC will result in a reactor scram, but all rods will not insert duc to the scram

discharge volumes filling up.

COURSIE:: 500-008 Liccnsed Operator Requal (1990 Remedial Training)
DURATION: 2 hours
QUALITTCATIONS: 11B(22 B), 28A, 32A
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TERMINAL OBJECTIVE

The student, acting as a member of a shift operating crew, must demonstrate compctence in
performance of license duties required to protect the public health and safety while operating
the plant in accordance with approved instructions and proccdures.

ENABLING OBJECTIVES

The students will complete the following objectives listed in the classroom training material:

1. Following a pre-shift brief, each crew member will be able to provide a detailed plant status
report to include: ‘ '

a.
b.

C.

Status of safety-related systems, running cquipment, and inopcrable equipment.
STPs in progress and any existing LCOs.

Pertinent night orders and planned evolutions.

2. Using plant installed instrumentation and plant proccdures, as well as information
obtained by operating personnel outside the Control Room, the opcrating crew will
correctly diagnose plant problems.

3. The OSS will be able to use appropriate plant procedures to ensurc completion of
immediate actions and direct subsequent actions as requirced.

4. When using plant procedures, thc NSOE/ANSOE will be able to:

a.
b
C.
d.
e.

- f

I.ocatc the proper section of the procedure.

IFollow the procedure correctly.

I.ocate and obscrve installed instrumentation.

Analyze system responsc.

Direct plant‘opcrators (Second ANSOEL and Auxiharv Opcrators).

Inform the OSS when complete.

5. Whilc operating in accordance with the Emergency Opcrating Procedures, the OSS will:

a.

b.

C.

Direct the NSOE/ANSOQE to perform required actions for control of rcactor power,
level, pressure or containment parameters.

Specify the plant systems to be used to control plant parameters.

Tivaluate changes in plant conditions against current actions being taken and make
corrections as nccessary.

6. When dirccted by the OSS to perform actions in accordance with the Emergency Operating
Procedures, the NSO_E/ANSOE will: »

a.
b.
C.
d.

Rev. |
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Utilize the systems designated by the OSS.

Monitor system performance; i.e., pressure, flow, etc.

Inform the OSS immediatelv when a system becomes unavailable for f‘urthervus_e.
Inform the OSS of plant trends in responsc to actions taken.
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10.
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Given a set of plant conditions, the OSS will be able to comply- with the requirements of
Technical Specifications and the Administrative Procedures.

The OSS will be able to utilize the Emergency Plan to properly:

a. [ivaluate plant conditions and determine the emergency classification.
b. Ensure requisite notifications are made.

c. Complete required log entrics (paperwork).

The STA will assist the operating crew as required to:

a.. Ascertain the plant response is as predicted in the UFSAR during transients, accidents,
and plant emergencies and report abnormalities to the OSS.

b. Provide technical assistance and perform whatever activities arc dcemed necessary by

the OSS becausc of specific plant conditions.

c. -Review the status of inoperable equipment to determinc whether the loss of the
cquipment is a situation addressed by Technical Specifications requiring specific action
by the plant stafl.

The crew members will demonstrate effective communications, cxchanging complete and
relevant information in order to make team decisions in a timecly manner.

. The students will complete the following objectives listed in the classroom training

material:

a. ATWS EOP

I'TT.03 Evaluate plant status and take appropriate action to control RPV water
level.

“TTT.04 Evaluate plant status and take appropriatc action to control RPV pressure.
I'TT.07 - Evaluate overall plant status and direct appropriate actions per the EOPs.
ITT.08 Identifv and cxplain the transitions to Contingency procedures.

ITT.10 Evaluate plant statuc and take appropriate actions to control primary
containment parameters.

ITT.17 Evaluate plant status and determine corrective action if the curves/limits are
excceded.

TTT.21 Explain the goal of each section of the ATWS FOP and rclate thesc goals
to the overall EOP strategy.

I'TT.22 Evaluate plant statue and take appropriatc action to achieve a shutdown
' condition.

I'TT.42. Evaluate plant conditions and determine appropriate use of EOP-C.

b. CRD

A.05 Determine when conditions exist which warrant emergency rod inscrtion and the
method for emcrgency rod insertion.

A.09 Detcrmine how an HCU should be isolated during rcactor operation. -

REM 90-6
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A.28 [valuate non-performance of steps in EOQOP-C and determine the impact on
ability to insecrt control rods.

A.29 Evaluate CRD system/component status and determinc impact on control rod

opcrability.
LIST OF CRITICAL TASKS
CRITICAL TASKS RO/SRO
Determines control rod inoperability per T.S.3.3.B. . SRO
: (A 0OSS)
Direct injcction into the vessel be secured except CRD and SBLC. Direct SRO
level be maintained in accordance with ATWS level/power critcria. (A OSS)
- Direct Boron injection prior to reaching the Boron Injection Initiation SRO
Temperature curve. , (A OSS)
Dircct Torus Cooling be maximized. SRO
(A OSS)
Securc injection into the vessel and maintain RPV level as directed. RO
' (NSOE)
Inject Boron prior to reaching the Boron Injection Initiation Temperature RO
curve. . (NSOE)
Maximize torus cooling when dirccted. RO
(ANSOE)
Perform Alternate Rod Insertion procedures per EOP-C section 5.0 as SRO
directed. ' ' (B OSS)
Declare EPIP FEAL B-11. SRO
(A OSS)
Notifv State/County within 15 minutes. Notify NRC within onc hour. SRO
o (B OSS)
Evacuatc the plant. SRO
_ ' (B OSS)
Recognize that all rods did not fully insert. RO
' (NSOE)
-COMMON TRAINEE ELRRORS
1. Inscrts scram prior to SDV alarm clcaring
2. Attempt to insert rods by dcenergizing RPS
3. Starts B loop RIHMR pumps with no ESW
4. Forget to prevent HPCI/RCIC injection when lowering level
Rev. | ' REM 90-6
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

I. SIMULATOR INITIAL
CONDITION:

RESET IC-20

Insert malfunction SWI2B (B ESW
ump trip? override the pump breaket
thts on [CO06 off.

Hang warning tags

Place simulator in RUN

II.  PRE-EXERCISE BRIEFING
A.  Assign Shift Positions.

B. Shift Turnover Information.
1. Give turnover forms to
students
2. Initial Conditions.

o B ESW pump out of
service for impeller
replaccment, Day 2

of LCO

o -B RPS MG to be
inspected for
PMAR. Transfer
RPS B to alternate
source. Inform
maintenance when-
transfer complete.

I11. EXERCISE

While SRO is conducting the shift
briefl, insert malfunction RD07 for
Rod 06-15 (accumulator trouble)

When RPS BUS is transferred, insert
malfunction RDOS8 for Rod 02-19
(rod scrams in)

Rev. |
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NOTE: Critical tasks are indicated by a C
next to the traince action.

Conduct shift turnover, board walkdown,
and assume shift positions.

(SRO) Directs RO to transfer B RPS to
alternatc source per OI 358.

(RO) Responds to alarm

(RO) Transfers RPS Bus B to alternate
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

~ After 1/2 scram is reset, provide the
following information when
requested:

o One scram solenoid valve
ts cold (A side) and the
other scram solenoid is
warm (B side)

o The scram outlet valve is
stuck partially open.

o Rod 06-15 trouble alarm is
not due to water.

Insert Malfunction RPOSF

When directed to isolate the HCU of
02-19, insert malfunction TC 12
(EHC fluid leak) ramp to 100% over
10 minutes.

After scram, call operators, ask if
rod 02-19 HCU should stiil be
isolated. If answer is ycs, remove
-malfunction RD 08 for 02-19 and
insert malfunction RD 07
(Accumulator Trouble) for

Rod 02-19.

After TC 12 reaches 100% severity,
insert TCO6A and B at 0%.

If SRO directs defeat 3, type "RMF

Rev. I : )
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(SRO) Diagnoses leakage from scram
outlet valve into SDV, orders rod 02-19
1solated.

C(SRO) ensures compliance with Tech
Spec 3.3.B. If accumulator on 06-15 .
cannot be made operable, it must be
inserted and reactor shutdown. '

(RO) Respond to Loss of E11C Fluid per
ARP 1CO7A, D-3

ﬁRO? When reactor scram occurs, performs
POl 5 actions

(- Recognizes all rods not in
- Places mode switch in shutdown
- Inserts IRM/SRMs and verifies power
- Checks main turbine and generator
- Controls rcactor watcr level

(SRO) Again directs 11CU isolation to
allow SDV drainage

SRO) Enters ATWS FOP and directs the
ollowing:

o Lockout of ADS
o Bypass of CV-4371A
o Initiation of ARI

(RO) Carrics out SRO orders

(SRO) Directs use of following EOP-C

REM 90-6
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FRAINEE, ACTIVITY

’ INSTRUCTOR ACTIVITY

defeat 3.

If SRO attempts to manually drive
rods, when asked to shut V-17-24,
shut V-17-24 using remote function
RDO0S.

Terminate scenario when plant
conditions are stable with all rods in.

Rev. 1
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methods to insert rods

o} Reset scram and rescram

or

o Manually driving control rods
(Does not attempt both
procedures simultaneously)

-glRO) Waits for alarm 1CO0SB, A-2 (SDV tHi

evel Trip) clear prior to attempting
another scram.

C(SRO) Prior to torus temperature of 110°,
directs SBLC initiation.

C(RO) Initiates SBL.C 1f directed.

(SRO) When all rods -arc inserted, exit
ATWS EOP.

C(SRO) Directs maximum torus cooling if

“torus temp > 95°.

C(RO) Maximizes torus cooling if directed.

C(SRO) Directs securing injection to
reduce reactor power.

cg})m Controls level as dirccted by ATWS
EOP.

C(SRO) Implements appropriate EOP C
to insert rods.

C(SRO) Decclares FAL B-11.
C(SRQO) Makes appropriate notifications.

C(SRO) Initiates plant cvacuation.

REM 906
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INSTRUCTOR ACTIVITY TRAINEE ACTIVITY

}V. POST-EXERCISE CRITIQUE Discuss major problems and
questions about the excrcise.

OBTAIN trainee’s self-evaluation,
comments, and questions.

REVIEW learning objectives.

REVIEW the exercise using trends of
the evolutions; compare trainee
responses to malfunctions with
correct responses.

CRITIQUE student and team
performance observed during each
exercise.

Reinforce proper individual and
team performance.

Rcinforce applicable theory.

Identify areas for improvement.

SOLICIT additional questions from " i :
’ students and promote discussion of Participate in discussions.

correct answers.

Rev. | REM 90-6
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Station Blackout (Loss of All AC Power)

MALFUNCTIONS/OVR:
EDO1 A and B l.oss of Offsite Power

INITIAL CONDITIONS:

IC-15 Full Power Opcrations Sources
Power Level 100% - DGOI? Diesel Generator Tails to Start
(1G21 7
Xenon 100% Equilibrium DGO6A Diesel Generator Overspeed Relay

Trip (1G31)

End of Core Life
- ROR TORNADO

MPS; Restorc 1.OOP

PROCEDURES:

IPO1-5, Rev. 4, 07/27/89

AOP 301 Rev. 3, 12/06/89
EPIP 1.1 Rev. 9, 09/23/88
EOP-1 Rev. 0, 06/16/89

EOP-2 Rev. 0, 06/16/89.

STP 45G002, Rev. 4, 07/28/89
STP 45G001, Rev. 1, 06/30/89
AOP 903, Rev. 0, 07/20/88

ATTACIHIMENTS:

1. Shift Turnover IForms
2. STP 45G001

3. STP 45G002

4. Tagfor B DG

SUMMARY:

One DG is inop and the other is being tested per the STP. A scvere thunderstorm/tornado
warning is in cffect. A tornado will cause a loss of all offsite power and the running DG will
trip. The loss of all AC power will result in an auto scram, turbince trip, and loss of all AC
support systems. Primary containment will isolatc and relicf valves will lift to control pressure.
The DC power sources will be available. Loss of D/W cooling will result in elevated D/W
temperature which will cause increased pressure and can cause indicated RPV level to read
higher than actual level due to reference leg flashing. DW Pressure/Temperature increase may
lead to I:D or RPV/I". Loss of AC cooling in the HPCI/RCIC rooms may result in system

isolation.

COURSE: 500-008 Licensed Opcerator Requal (1990 Remedial Training)
DURATION: 2 Hrs. .
QUALIFICATIONS: 8a, 8f, 19a, 19f
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TERMINAL OBJECTIVI:

The student, acting as a member of a shift operating crew, must demonstrate competence in
performancc of license duties required to protect the pubhc health and safcty while operating
the plant in accordance with approved instructions and procedures.

ENABLING OBJECTIVES

I. Following a pre-shift bricf, cach crew member will be ablc to provide a detailed plant status
report to include: :

a. Status of safety-related systems, running equipment, and inoperable cquipment.
b. STPs in progress and any existing LCOs.
c. Pertinent night orders and planned evolutions.

2. Using plant installed instrumentation and plant procedures, as well as information
obtained by operating personnel outside the Control Room, the operating crew will

correctly diagnose plant problems.

3. The OSS will be able to use appropriate plant procedures to ensure completion of
immediate actions and direct subsequent actions as required.

4.. When using plant procedures, the NSOE/ANSOE will be able to:
a. Locate thc proper section of the proccdure.
b. Follow the procedure correctly.
¢. Locate and observe installed instrumentation.
d. Analyze system response.
e. Direct piant operators (Sccond ANSOE and Auxiliarv Operators).
f. Inform the OSS when complete.
5. While operating in accordance with the F,mcrgcncy. Operating Proccdurcs, the OSS will:

a. Direct the NSOE/ANSOT to perform required actions for control of rcactor power,
level, pressurc or containment parameters.

b. Specify the plant systdms to be used to control plant paramctcfs.

c¢. [valuate changces in plant conditions against current actions being taken and make
corrections as necessary.

6. When dirccted by the OSS to pcrform actions in accordance with the I mergency Opcratmg
Proccdures, the NSOE/ANSOE will:

a. Utilize the systems designated b_v the OSS.
b. Monitor system performance: i.c., pressure, flow, ctc.
c. Inform the OSS immediately when a system beccomes unavailable for further use.

d. Informrthe OSS of plant trends in response to actions taken.
, REM 90-8
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7. Given a set of plant conditions, the OSS will be able to comply with the requirements of
Technical Specifications and the Administrative Proccdures.

8. The OSS will be able to utilize the Emergency Plan to properly:

a.
b.

C.

FEvaluate plant conditions and determinc the emergency classification.
Ensure requisite notifications are made.

Complete required log entries (paperwork).

9. The STA will assist the operating crew as required to:

a.

Ascertain the plant response is as predicted in the UFSAR during transients, accidents,
and plant emergencies and report abnormalities to thc OSS.

Provide technical assistance and perform whatever activities are dcemed necessary by
the OSS becausce of specific plant conditions.

Review the status of inoperable equipment to determine whether the loss of the
cquipment is a situation addressed by Technical Specifications requiring specific action
by the plant staff.

10. The crew members will demonstrate elfective communications, exchanging complete and
relevant information in order to makec team decisions in a timely manner.

11. The students will complete the following objectives listed in the classroom trainihg
matcrial:

a.

Rev. |
07/13/90

AC Electrical Distribution

CCC.06 Evaluate the consequences 6fl)roop Switch position on desired SBDG
output breaker operation.

CCC.12 [valuate loss of any busses and dctermine the lmpact of loss on plant
equipment.

CCC.15 Recognize the diffcrence between loss of cquipment due to LOAD SHED
and the loss of equipment due to loss of power.

CCC.16 Determine appropriate procedural support for evaluation and operation of
-clectrical busses in normal or abnormal conditions.

CCC.18 Rccognize and respond to any FOP cntry conditions recached as a result of
loss of portions of the clectrical distribution system.

Standby Diesel Generator

DDD.03 Determine proper rotation of the synchroscope for various paralicling
operations.

DDD.08 [valuate plant conditions and determine whether SBIDG output breaker
auto close requirements are satisficd, or which requirements are yet to be
satisfied.

DDD.09 Evaluate plant conditions and determine whether an automatic trip ofthe
SBDG output breaker is required or has occurred.

DDD.10 Evaluate plant conditions and determine whether requirements to reset
SBDG lockout relay have been satisfied, or which requirements are yet to

be satisfied.
REM 90-8
Station Blackout
-3- (1.oss of All AC Power)



" DDD.I1

DDD.12

DDD.15

TT.02
TT.03

TT.04

" TTT.07

Rev. |
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TTT.10

[TT.15

[TT.16

TTT.17

Explain why the governor is run to its minimum position prior to a slow
start.

Evaluate and change generator power factor without excceding generator
ratings while operating the SBDG in parailel with another power supply.

Evatuate plant conditions and determinc whether or not the SBDG s
operable, and any administrative requirements that must be met

Fmergency Operating Procedurcs

Evaluate the status of RPV level instrumentation and take appropriate
actions to maintain adequate core cooling.

Evaluate plant status and take appropriate action to control RPV water
level.

Evaluate plant status and take appropriate action to control RPV pressure.
Evaluate overall plant status and direct appropriate actions per the EOP’s.

Evaluate plant status and take appropriate actions to control primary
containment parameters.

Evaluate plant conditions and determine when entry into EI> will be
required. .

Evaluate plant status and utilize EOP curves and limits to assist in
determining appropriate corrcctive actions.

Evaluate plant status and dctcrmmc corrective action if the curves/limits are
exceeded.

REM 90-8
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‘ LIST OF CRITICAL TASKS

CRITICAL TASKS : : RO/SRO

Direct DW spray prior to reaching 280°I° or after torus press exceeds 9 psig SRO
“or when AC power restored, if allowed by DW Spray Initiation Graph. . (A 0SS)

Initiate DW sprays prior to 280°F when directed. RO
. (ANSOE)

Direct Emergency Depressurization if DW temp cannot bc maintained SRO
<280°F. | (A OSS)

Initiates Emerg. Depress. when directed. RO
. , (NSOE)

Direct level restoration by establishing minimum flooding pressure and SRO
isolating MSIV’s, Main Steamline Drains, and RCIC. (A OSS)

Restore level by injecting with systems as necessary to establish minimum RO
flooding pressure when directed. _ (ANSOE)

Declare EPIP EAL B-9 or B-1S. SRO
. (A OSS)

Notify State/County within 15 minutes. Notify NRC within one hour, ' SRO
, . (B OSS)

Evacuate the plant. - SRO
g (B OSS)

‘ ‘ 7 COMMON TRAINEE ERRORS '

1. OSS forgets to upgrade EAL when power is not restored.

2. EOP-2 is not entered due to entry conditions not being recognized due to loss of front
panel indications.
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

11

HI

Rev. |
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SIMULATOR INITIAL
CONDITION: ‘

Reset IC-15
MPS; Restore Loop
Place Simulator in RUN

Select SPMETI screen on SPDS and
adjust wind speeds {from 20 to

40 mph and wind direction slightly
using rf 11VI, HV2.

Place "B” DG in pull-to-lock and
hang warning tag.

o Place Droop Switch to Parallel
(rf DG10)

o Verify Man/Auto Sel. Switch in
Auto (rf DGO0S) :

o Place "A” DG on 1A3 Bus and
fully load it (2850 kw,
490 amps).

PRE-EXERCISE BRIEFING

A.  Assign Shift Positions.

B. Shift Turnover Information.
I. Give turnover forms to
students
2. Initial Conditions.

100% Power

Xenon 100% equilibrium
end of Core Life

3. “B” DG inop due to work
on lube oil system. Inop
package done except for
‘A” DG which is in its
1 hour full load run.

(10 minutes at full load.)

EXERCISE

MALFUNCTION: Loss of offsite
Power Sources, and “B” Diescl
Generator Fails to Start. - inscrt after
“A” DG fully loaded onto Bus.

RMF Loop Blackl -
(This has a 1 1/2 minute time delay)

NOTTI: Critical tasks arc indicated by a "C”
next to the trainee action.

Conduct shift turnover, board walkdown,
and assumec shift positions.

Opcrators perform STP 45G002

REM 90-8
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"INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

(DGOIB (none 100))
(EDOI1A (none 100))
(EDO1B (none 100))

ROLE PLAY: Security

Report a tornado has been sited and -

is moving toward DAEC.

OVERRIDE:

Insert 5 seconds before Loop Blackl
occurs

ROR TORNADO

(Will cause loss of indication of
ofTsitc sources).

IMF DGO6A to trip the “"A” DG.

NOTE: “A” DG Bkr will trip after
loss of offsite power.

ROLE PLAY: Operator in SBDG
room.

Cause for “"A” DG trip due to
overspeed.

ROLE PLAY: Unable to resct fuel
racks if attempted

ROLE PLAY: Load Dispatcher.

OfTsitc power cannot be
regained due to electrical faults
in the switchyard that resulted
from a severe
thunderstorm/tornado.

After DW temp reaches =240°T,
perform the following:

DMT DGO6A
Reset SDR via rf DGO3-

Rev. |
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Perform AOP 903
Announcc tornado
Recirc. to mintimum

Manual scram
1POI 5, IPOI 4

Respond to alarms and indications.

~ Recognize station blackout condition and

perform actions IAW AOP 301 Tab 4.
Perform AOP 301 Tab 3 concurrently.

Perform all immediatc and follow-up
actions [AW IPOIL 5.

Perform appropriate actions from EOP-1.
RC/L Maintain water levcl
between 1707 and 211”7 with
HHPCI and RCIC.
RC/P Stabilize pressure below
1055 psig with SRVs, 11PCI, or
RCIC.

RC/Q verify all rods inserted,
“to at least 02.

RC/P Depressurize at less than
100°F/hr.

Perform appropriate actions from EOP-2.
Monitor containment pressure/
temperature.

C(SRO) Dirccts DW spray before 280° if
in spray curve and AC power restored.

C(RO) fnitiatc DW sprav when dirccted.
C(SRO) Directs I:D) at 280° (if applicable).
C(RO) Open 4 ADS SRV's if dirccted.

REM 90-8
Station Blackout
(Loss of All AC Power)



INSTRUCTOR ACTIVITY

TRAINFE ACTIVITY

ROLE PLAY: Aux operator reports
SDR and fuel racks reset.

TERMINATION:

Terminate cxercise when plant
is in a stable, shutdown
condition. AC power will be
restorcd to one essential bus.

FREEZE simulat'or.

IV.  POST-EXERCISE CRITIQUE

OBTAIN trainec's self-cvaluation,
comments, and questions.

REVIEW lcarning objectives.

REVIEW the exercise using trends of
the evolutions; compare trainee.
responses to malfunctions with
correct responses. -

CRITIQUE student and team
performance observed during each
exercise.

Reinforce proper individual and
team performance.

Reinforce applicable theory.
Identify areas for improvement.

SOLICIT additional questions from

Rev. |
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C(SRO) Dirccts level restoration to achieve |

- min. flooding press. per RPV/I" (if

applicable).
C(RO) Restore level as directed.
C(SRO) Decclare AL B9 or Bl1S.

C(SRO) Not{fy Statc/County within
15 minutes. Notify NRC within one hour.

C(SRO) [Livacuate the plant.

Perform Actions from AQP 301: 4

Send an operator locally to the 1A3
Switchgear room and/or DG room to
investigate rcason for dicscl breaker trip.

Continuc attempts to restore normal
AC power

Upgrade CAL to C-7, Loss of all
AC Power, Restoration not possiblc within

15 minutcs, or C-14 (if cxceed 15 minutes).

Discuss major problems and
questions about the cxercisc.

Participatc in discussions.

REM 90-8
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TRAINEFE ACTIVITY

‘ INSTRUCTOR ACTIVITY

students and promote discussion of
correct answers.

QUESTIONS: Answer questions.

) 1. How long will the
battcries last? Can you
extend this? '

Answer: By design
4 hours, can be extended
by reducing loads.

VERIFY excrcise critique
forms complete.

REM 90-8
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RECIRC PUMP TRIP WITH ATWS

INITIAL CONDITIONS:
1C-23

Power Level 75%

PROCEDURES:
ARP [CO4A, Rev. 6, 09/26/89
' ARP 1C04B, Rev. 10, 01/24/90
IPOI-3, Rev. 6, 05/03/89
O1 264, Rev. 8, 12/07/89
Ol 878.4, Rev. 4, 05/04/88

SER 14-88 Scram Causcd bv Neutron
Flux Oscillations

Notice of Violation DAEC 07/06;88
NRC B 88-07 Supl. | Power

Oscillations

STP 461001, Rev. 0, 09/05/89
ATTACHMENTS:
(1) Shift Turnover forms

SUMMARY:

MALTFUNCTIONS/OVR:

RID13 Scram air hecader leak

RROGA (B) - Recirc MG Drive

Motor Bkr Trip

RRO1(2) - A(B) Recirc MG f.ockout
Relav - resct

ROPS A, B, C, D. I' - FFatlurc to scram
MCO04A main condcnser air {cak

RX03 Core wide LaSalle IEvent

PROCEDURES (CONT.) |
STP 461°002, Rev. 0, 09/05/89
STP 4217007, Rev. 0, 10/28/88
Tech. Specs., Rev. 163, 10/89

SOTR 84-2 Control Rod
Mispositioning.

" FOP ATWS Rev. 0, 06/16/89
EOP 2 Rev. 0, 06:16/89

During normal plant operation, a Reactor Recirculation Pump trips duc to inadvertent
isolation of the lube oil pressure switches, causing the Drive Motor Bkr. to trip. Single loop
operation is entcred and Rx instabilities will occur requiring a Rx Scram. The Reactor will not

scram and Boron injection will be required.

COURSE: 500-008 Licensed Operator Requal (1990 Remedial Training)

DURATION: 2 hours :
QUALITICATIONS: 9a

Rev.1
07/12/90
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The

TERMINAL OBJECTIVE

student, acting as a member of a shift operating crew, must demonstrate compcetence in

performance of license duties required to protect the public health and safcty while operating
the plant in accordance with approved instructions and procedures. '

Rev.1

ENABLING OBJECTIVES

Following a pre-shift brief, each crew member will be able to provide a detailed plant status
report to includc:

a. Status of safcty-rclated systems, running ecquipment, and inopcrable cquipment.
b. STPs in progress and any existing LCOs. -

c. Pertinent night orders and planned evolutions.

Using plant installed instrumentation and plant prbccdures, as well as information
obtained by operating personnel outside the Control Room, the operating crew will

correctly diagnose plant problems.

The OSS will be ablc to use appropriate plant procedures to cnsure completion of
immediate actions and direct subsequent actions as required.

When using plant procedures, the NSOE/ANSOL will be able to:

a. [l.ocate the proper scction of the procédurc.

b. TFollow the procedure correctly.

c. Locate and observe installed instrumentation.

d. Analyze system response.

c. Direct plant operators (Second ANSOE and Auxiliary Operators).

. Inform the OSS when complete. V

While operating in accordance with the Emergency Operating Procedures, the é)SS will:

a. Direct the NSOE/ANSOE to perform required actions for control of rcactor power,
level, pressure or containment parameters.

b. Specify the plant systems to be used to control plant paramecters.

c¢.” Evaluate changes in plant conditions against current actions being taken and make
corrections as necessary.

When directed by the OSS to perform actions in accordance with the Emergency Operating

Procedures, the NSOE/ANSOE will:

a. Utilize the systems designated by the OSS.

b.  Monitor svstem performance; i.c.,'prcssure, flow, ctc.

¢. Inform the OSS immediately when a system becomes unavailable for [urther use.

d. Inform the OSS of plant trends in response to actions taken.

REM 90-7
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‘ 7. Given a set of plant conditions, the OSS will be ablc to comply with the requirements of
Technical Specifications and the Administrative Proccdures.

8. The OSS will be able to utilize the Emergency Plan to properly:

‘a. [valuate plant conditions and determine the emergency classification.

b. Ensure rcquisite notifications are made.

c. Complete required log cntries (paperwork).

9. The STA will assist the operating crew as rcquired to:

a. Ascertain the plant response is as predicted in the UFSAR during transients, accidents,
and plant emergencies and report abnormalities to the OSS.

b. Provide technical assistance and perform whatever activities arc deemed nccessary by
the OSS becausc of specific plant conditions.

c. Revicw the status of inoperable equipment to determine whether the loss of the
~ cquipment is a situation addressed by Technical Specifications requiring specific action
by the plant staff.

-~ 10. The crew members will demonstrate effective communications, cxchanging completec and
relevant information in order to make tcam decisions in a timely manner.

I1. The students will complcte the following objectives listed in the classroom training

‘ material:
a. Recirc

C.03

C.05

C.07
C.09

Rev.l
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-

Evaluate plant conditions and detcrmine i proper responsc to recirc pump
specd changes has occurred.

Evaluate recirculation pump performance during initial startup and dctermine
if starting sequence has bcen correctly completed.

Determine reactor loadline using the power to flow map.

Dectermine if temperaturc requirements for start of an idle recirc pump are
mect. (Onc or both pumps)

Determine jet pump operability bascd on relevant plant data.
Determinc if reactor instability cxists and take appropriate corrcctive action.

Evaluate plant conditions and takc actions nccessary to cnsurc opcrations
within single loop constraints.

Evaluate recirc system paramcters and determine if svstem is in compliance
with Tech Specs. .

Determince if pump speed requirements for restart of an idle loop are met.

' REM 90-7
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LIST OF CRITICAL TASKS

CRITICAL TASKS RO/SRO
Directs performance of STP 46F002 SRO
: (A 0SS)
Perform STP 46F002 and reduce power with rods using pull sheet. RO
' : (NSOE)
Direct Reactor Scram due to power oscillation. SRO
, (A OSS) .
Recognize that all rods did not fully insert. RO
_ . _ (NSOE)
Direct torus cooling be maximized. SRO
(A OSS)
Maximize torus cooling when dirccted. RO
(ANSOE)
Direct Boron injection prior to rcaching the Boron Injection Initiation SRO
Tempcerature curve. (A OSS)
Inject Boron prior to reaching the Boron Injection Initiation Temperature RO
curve. (NSOE)
Perform Altcrnate Rod Insertion procedures per LOP-C scction 5.0 as SRO
directed. : (B OSS)
Manually insert rods as directed. RO
(NSOE)
Direct injection into the vesscl be sccured except CRD and SBLC. Direct SRO
{evel be maintained in accordance with ATWS level/power critcria. (A OSS)
Secure injection into the vessel and maintain RPV level as directed. RO
(NSOE)
Declare EAL C-9 SRO
(A OSS)
Notifv State/County officials within 15 minutes. NRC within | hour. SRO
. ' : (B 0OSS)
Evacuate the plant. SRO
(B OSS)

- COMMON TRAINEE ERRORS

1. Trainccs‘do not control fcvel swell.

2. Trainecs forget to check direction of idle loop flow for I'1 data, which will require

substitutc valve for core flow. (NRC Report)

Rev.1
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

If.

I,

Rev.l
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SIMULATOR INITIAL
CONDITION: .

Reset 1C-23

Place simulator in RUN

Override OFF Annunciators 1C04A
Al and C1 (A Recirc MG) or 1CO4A
A7 or C7 (B Recirc MG).

Insert malfunctions RP0OS A, B, C,.

. D, E (failurc to scram)

PRE-EXERCISE BRIEFING -
A.  Assign Shift Positions.

B. Shift Turnover Information.
1. Give Turnover Forms to
students.
2. Initial Conditions.

75% Power
Al systems operable

4. Increcasing power to
100%

EXERCISE

MALFUNCTION: Trip A (or B)

Recirc MG Drive Motor Bkr.
IMTF RRO6A (or B)

At same time, start Emerg. DC L.O.
ump A &gr B) via remote function
R03 (RR04), and override ON

Annunciator 1C04A D3 (A MG) or

[1C04A D9 (B MG).

CLEAR MALFUNCTION
CMF

Reset A(B) Recirc MG Lockout
Rclayv via RR0O1 (RR02)

Clear "OI'l"" overrides on
annunciators.

NOTE: Critical tasks are indicated by a “"C”
next to the traince action.

Conduct shift turnover, board walkdown,
and assumec shift positions.

(ROYSRO) Respond to alarms and
indications.

CO4A A-4 (or 1CO4B A-1) -
“Recirc MG Drive Motor Trip”

1C04A 1-3 (or D-9) "Recirc MG
Ftuid Drive Oil 1.o Press”

(RO) Verify automnatic actions have
occurred: MG Drive Motor Bkr. and [Field
Bkr. Trip.

(RO) Send operator to Panel 1CII3A (B)
to wyonitor relays and investigate cause of
trip.

REM 90-7
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INSTRUCTOR ACTIVITY

TRAINEFE, ACTIVITY

ROLE PLAY:

When asked, investigate cause for -
Drive Motor Bkr. Trip. After
approximately five minutes - report a
laborer clcaning in the MG Room
found a valve leaking oil (minor) and
closed the valve to wipe up the oil.
(V-16-121 for A MG or V-16-122 for
B MG).

NOTE: This valve isolates the lube
oil pressure switches and causes an
apparent loss of lube oil to the
control systems.

Reopen valve when directed.

Stop Emerg. DC L.O. pump A (or B)
via RR03 (RR04) and clear override
on 1C04A D3 (DY), and then report
valve reopened.

NOTE: Instability would be
indicatcd by at least one APRM
cxhibiting peak to pcak swings
greater than 10% and increasing.

After 461002 identified, and rod
insertion started, insert malfunction
RX03. Ramp from 0-30% severity
over 5 minutes.

After rcactor scram 1s attempted
inscrt malfunction MC04A. Ramp
from 0-100% over 10 minutes.

If asked, report that HP condcnsér
boot has ruptured.

07/12/90 , %

(RO)SRO) Evaluatc plant conditions and

dcterminc operating point on Power/Flow

Ma and Rcactor stability. (Find operating
‘orbidden region).

C(SRO) Dircects performance of STP
46F002 per Tech Specs.

C(RO) Perform STP 461°002 and reduce
power with rods per pull shcet.

- NOTE: ()pcrator: should not insert rods

using thc CRAM mcthod. Rods should be
inscrted using the pull sheet, in reverse order
(SOIER 84-2).

(RO)SRO) Verify opcration in SLO 1AW
Ol 264 and begin'S1P 46IF002 and then
STP 461°001 if bascline data is not
availablc.

LIMIT operating Recirc Pump speed to
100%, and core flow between 39E6 and
45E6 lbm/hr

(RO) Perform STP 42007 APRM Gain
Adjust Calibration, and operate APRM’s
IAW Ol 878.4 for S1.O.

(RO or SRO) Notify Reactor Engineer.

(SRO) May order restoration to two-loop
oFcratxpn before STP complete once causc
of trip 1s known and cvaluated.

(RO) Notice instability > 10% peak to
peak.

C(SRO) Direct reactor scram duc to power
osciliation.

C(RO) Rccognizes rods did not insert.

(RO) Rccognizes lowering condenser
vacuum.

C(SRO) Directs torus cooling maximized
(when torus temp cxcceds 95%

C(RO) Maximtzes torus cooling when
directed.

C(SRO) Directs Boron injection prior to
reaching LOP Graph 6 limits.

C(RO) Initiates Boron injection when
dirccted.

(SRO) Directs EQOP C’s performed to
shutdown the reactor.

REM 90-7
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

Rev.1

ROLE PLAY:

When directed/requested:

o Venting scram air header in
progress.

o Shut V-17-24 using remote
function RDOS.

After power/level control has been
implemented, vent the scram air
header using malfunction RD13.
Ramp from 0-100% over 5 minutes.

TERMINATION:

Terminate scenario when all
rods are in and level has been
restored. '

FREEZE simulator.

07/12/90
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C(SRO) Implements FOP C’s as directed.
C(RO) Manually drives rods if directed.

C(SRO) Dircct injection secured (except
Boron and CRD). Directs level maintained
per level/power criteria.

C(RQO) Maintains lcvel as directed.
C(SRO) Declare I'AL C-9.

C(SRO) Notify State/County officials

within 15 minutes, NRC \\(itﬁin [ hour.

C(SRO) Initiate plant cvacuation.

REM 90-7
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‘ INSTRUCTOR ACTIVITY TRAINEE ACTIVITY

[V. POST-EXERCISE CRITIQUE Discuss major problems and
OBTAIN trainee’s self-evaluation, questions about the excrcise.
comments, and questions. -

REVIEW lcarning objectives.

REVIEW the exercise using trends of
the evolutions; compare trainee
responses to malfunctions with
correct responses.

CRITIQUE student and tcam
performance observed during each
exercise.

Reinforce proper individual and
team pcrformance.

Reinforce applicable theory.‘

[dentify areas for improvement.

. SOLICIT additional questions from .~ . .
students and promote discussion of Participate in discussions.
correct answers.

DISCUSS Tlow direction in idle loop
Jet Pumps.

1. Tor operating pump above
50% speed, idle loop reverse
flow.

2. For operating pump below
50% spced, idle loop forward
flow.

3. TFor operating pump ncar
50% speed, 1dle {oop
stagnant.

Rev.l _ : REM 90-7
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

QUESTIONS:
L.
2.
3,
Rev.1

07/12/90

Why should operation in
the forbidden region
(above 80% load line and
below 45% core flow) be
avoided?

Answer: Due to the
possibility of core
instabilities at high
loadline/low flow
conditions. (SER 14-88§,
NRCB 88-07 supl.1).

What may occur in the
P1 if the operating loop
is below 50% speed?
ITow do you fix this?

Answer: Corc flow 1s
derived from subtracting
the idle loop valve
assuming it is reverse
flow, when in fact it is
forward flow and should
be added.

A substitute valve must
be calculated and '
inserted into the Process
Computer for this case.

What are core
instabilitics and what
action must be taken if
they occur?

Answer: Power
oscillations greater than
10% of rated power and
increasing.

Scram the rcactor. (SER
14-88, NRCB 88-07,
Supl 1)

9.

Answer questions.

REM 90-7
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. INSTRUCTOR ACTIVITY TRAINFFE ACTIVITY

4. When may core
instabilities occur?
When most likely?

Answer: Anywhere on
~ operating Map.

Most likely in forbidden
region.

Rev.| , REM 90-7 -
07/12/90 ' -10- Recirc Pump Trip With ATWS



DEVELOPED BY:

Timothy Page ‘ Date
SRO Instructor .

VALIDATED BY:

SRQO Instructor Date

REVIEWED BY:

Frank S. Van Etten ' ' Datc
Training Supervisor-Operations

REVIEWED BY:

‘ REVIEWED BY:

Charles R. (Bob) Mick ' Datc
Operations Supervisor

Robert K. Tucker Datc
Training Supervisor Instructional Standards

APPROVED BY:

Stephen L. Swails Date
Training Superintendent

The differcnce in signature date vs. revision date is attributed to development/approval
process. )

Rev.l . REM 90-7
07/12/90 -1t- . Recire Pump Trip With ATWS



Vb-70-/79/,
Att 2

REM 90-9

TURBINE TRIP WITH ATWS

INITIAL CONDITIONS: MALFUNCTIONS/OVR:

RPOSA, B, C, D, I} RPS failure to scram
MCO04A Main condenser lcak
RD1IA/B CRD pump trips

IC-13 50% power

PROCEDURES:
[POI-4, Rev. 11, 05/02/89
ARP 1C07A D-6, Rev. 4, 10/10/89
EOP 1, Rev. 0, 06/16/89
ATWS EOP, Rev. 0, 06/16/89
STP 43B00S, Rev. 0, 04/14/89
IPOI-3, Rev. 7, 04/30/90
ATTACIIMENTS:

Shiflt turnover forms

Tags for RCIC

SUMMARY:

During a plant shutdown a loss of main turbine lube oil will result in a turbine trip. The
reactor will fail to scram and the operators wiil respond using the ATWS LOP.

COURSE: 500-008 Licensed Operator Requal (1990 Remedial Training)
DURATION: 2 IHours
QUALIFICATIONS: 30

Rev. 1 . : REM 90-9
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TERMINAL OBJECTIVE

‘The student, acting as a member of a shift operating crew, must demonstrate compctence in

performance of licensc duties required to protect the public hecalth and safety while operating
the plant in accordance with approved instructions and proccdurcs.

ENABLING OBJECTIVES

The students will complete the following objectives listed in the classroom training material:

1. Following a pre-shift brief, cach crew member will be able to provide a detailed plant status
report to include:

a. Status of safety-rclated systems, running equipment, and inopcrable equipment.
b. STPs in progress and any existing L.COs. '
c. Pertinent night orders and planned evolutions.

2. Using plant installed instrumentation and plant procedures. as well as information
obtaincd by operating personncl outside the Control Room. the operating crew will

correctlv diagnose plant problems.

3. The OSS will be able to use appropriate plant procedures to cnsure completion of
immediate actions and direct subsequent actions as required.

4. When using plant procedures, the NSOE/ANSOE will be able to:
a. Locate the proper section of the procedure.
b. Tollow the procedure correctly.
c. locatc and ohslervc installed instrumentation.
‘'d.  Analyze system response.
e. Dircet plant operators (Second ANSOI and Auxiliarv Operators).
f.  Inform the OSS when complete.
5. Whilc operating in accordance with the Emergency Operating Procedures, the OSS will:

a.  Direct the NSOE/ANSOE to perform rcquired actions for control of reactor power,
lcvel, pressurc or containment parametcrs.

b. Specify the plant systems to be used to control plant paramcters.

c. livaluate changes in plant conditions agamct current actions being takcn and make
corrections as necessary.

6.  When directed by the OSS to perform actions in ’iCCOI‘(hn(.C with the Emergency Operating
-~ Procedures. the NSOE/ANSOE will:

a. Utilize the systems designated by the OSS.
b. Monitor svstem performance; i.c., pressure, {low, ctc.
c. Inform the OSS immediately when a system becomes unavailable for further use.

d. Inform the OSS of plant trends in responsc to actions taken.

Rev. | ' ‘ REM 90-9
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‘ 7. Given a set of plant conditions, the OSS will be able to comply with the requirements of
Technical Specifications and the Administrative Procedures.

8. The OSS will be able to utilize the Emergency Plan to properly:
a. [Lvaluate plant conditions and determine the emcrgency classification.
b. [Lnsure requisitc notifications arc made.
c. Complete required log entries (paperwork).

9. The STA will assist the operating crew as required to:

a. Ascertain the plant response is as predicted in the UFSAR during transicnts, accidents,
and plant cmergencies and report abnormalities to the OSS.

b. Provide technical assistance and perform whatever activitics arc deemed necessary by
the OSS because of specific plant conditions.

c.  Review the status of inoperable equipment to determine whether the loss of the
equipment is a situation addressed by Technical Specifications requiring specific action
by the plant staff.

[0. The crew members will demonstrate eflective communications, exchanging complete and
relevant information in order to make team decisions in a timely manner.

['1. The students will complete the following objectives listed in the classroom training

‘ material: :
’ a. ATWS EOP

"TTT.21 Explain the goal of each scction of the ATWS EOP and relate these goals to
the general EIO strategy.

TTT.22 Evaluate plant status and take appropriate action to achicve a shutdown
condition.

TTT.42 Evaluate plant conditions and determine appropriate use of LOP (.

b. CRD
A0S Given plant conditions, determine when conditions exist, which warrant
_ mergency Rod insertion, and the method for I:imergency Rod insertion.
A28 Evaluate non-performance of steps in EOP € and determine the impact on -
ability to insert control rods.
Rev. | REM 90-9
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LIST OF CRITICAL TASKS

RO/SRO

CRITICAL TASKS
Direct injcction into the vessel be secured except CRD and SBLC. Direct SRO
level be maintained in accordance with ATWS level/power criteria. (A OSS)
Direct Boron injection prior to reaching the Boron Injection Initiation SRO
Temperaturc curve. (A OSS)
Direct Torus Cooling be maximized. - SRO
(A OSS)
Sccure injection into the vessel and maintain RPV level as directed. RO
, , o (NSOE)
Inject Boron prior to reaching the Boron Injection Initiation Temperature - RO
curve. (NSOE) -
Maximize torus cooling when directed. RO
(ANSOE)
Perform alternate Rod Insertion procedures per FOP-C scction 5.0 as SRO
directed. : (B 0OSS)
Declare EPIP EAL C-9. SRO
(A OSS)
Notify State/County within 15 minutes. Notify NRC within onc hour. SRO
(B OSS)
[lvacuate the plant. SRO
: (B OSS)
Recognize that all rods did not fully insert. RO
7 (NSOE)
Manually insert rods as dirccted. RO
(NSOE)
COMMON TRAINEE ERRORS
1. Trips turbine beforc scram.
2. Does not usec emcrgency in to drive rods.
3.  Attempts to reset scram with RPS fuses removed.
Rev. | REM 90-9
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INSTRUCTOR ACTIVITY

TRAINFE ACTIVITY

L. SIMULATOR INITIAL
CONDITION: '

Resct to 1C-13

%nscrt malfunctions RPOSA, B, C, D,

Place simulator in Run

Trip RCIC valve and tag MO-2405
switch

Override alarm 1CO7A, B-6 off (TLO
tank I level)

II.  PRE-EXERCISE BRIEFING
A.  Assign Shift Positions.

B. Shift Turnover Information.
1. Give attachments to
students
2. Initial conditions

o Shutdown in
progress per [POI-3,
4.

o Proceed to cold
shutdown due to
RCIC inoperability.
Day 7 of LCO

I11. EXERCISE

After shift turnover, insert
malfunction TUO4 (Turbine Bearing
low oil pressure) at 1%, Ramp to
100% over 20 minutes.

Override alarm 1CO7A, D-6 on (low
turbine lube oil tank level)

Rev. |
07/13/90-

NOTE: Critical tasks arc indicated by a "C”
next to the trainee action.

Conduct shift turnover, board walkdown,
and assume shift positions.

(SRO) Directs operators to continue with
shutdown.

(RO) Request aux opcrator to check out
lube oil system.

REM 90-9
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INSTRIUCTOR ACTIVITY

TRAINEE ACTIVITY

When requested, provide following
information:

0o

(o)

Tank level is -5 inches

Last reading was + | (from
logs)

Level seems to be dropping
about | inch every 3 or 4
minutes.

MSOP discharge pressure
is about 200 psig (at tank
and at front standard)

Bearing header pressure is
about 25 psig at tank and
18 psig at front standard.

If told to enter heater bay,
cvidence of oil in heater
bay. Can hear abnormal
noises coming from
turbine.

Turbine may trip automatically, if so,
the fecdwater temperature decrease
will cause reactor power to increase.

After turbine trip, insert MCO4A.
Ramp 0-100% over 3 minutes.

Perform the following as appropriate

Rev. |

. 07/13/90

o}

Ensure operator pulls
correct fuses.

If told to vent air hcader,
wait until power/level
control done and insert
RD13. Ramp to 100%
over 5 minutes.

-6-

{SRO) Direct ROs to
Marnually scram

C (RO) Recognizes all rods did not fully
insert.

(SRO) lLinters EOP-1 and ATWS EOP.
- initiates ARI |

- rcduccs_(rrcssurc sctpoint to 880 psig (if
he decides not to brecak vacuum)

- dirccts use of FIPCI for pressure control.

- directs ROs to deenergize RPS or vent
scram air header. ’

- dirccts ROs to manually drive rods.

C (SRO) Direct SBLC injection prior to
torus water temperature exceeding EOP
“graph 6 limits. '

REM 90-9
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INSTRUCTOR ACTIVITY

TRAINEE ACTIVITY

After approximately six rods are
driven, trip both CRD pumps by
inserting malfunctions RD11A/B.

If RO attempts to reset scram:

o When directed, repressurize
scram air header by
removing malfunction
RDI3.

Terminate scenario when plant
conditions are stable and all rods arc
in.

" Rev. 1
. 07/13/90

C(SRO) Implements :OP C’s as directed.
C(RQO) Manually drive rods if directed:
- uses emergency in

(SRO) When ali rods are in, direct RO to
break vacuum to slow main turbine.

C(RO) Injects SBLC when directed.

(RO) Before attempting to resct scram
- repressurizes scram air header
C(SRO) Directs torus cooling maximized.

C(RQO) Maximizes torus cooling when
directed.

C(SRO) Direct injection to the vessel be
secured (except CRD and Boron)
Direct level be maintained per
level/power criteria.

C(RO) Maintain RPV level as directed.

C(SRO) Declare EAL C-9

C(SRO) Notify State/County within .
15 minutes. Notify NRC within onc hour.

C(SRO) Initiate plant evacuation.

REM 90-9
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INSTRUCTOR ACTIVITY TRAINEE ACTIVITY

IV. POST-EXERCISE CRITIQUE Discuss major probiems and
questions about the exercise.

- OBTAIN trainee’s self-evaluation,
comments, and questions.

REVIEW icarning objectives.

REVIEW the exercise using trends of
the evolutions; compare trainee '
responses to malfunctions with
correct responscs.

CRITIQUE student and team
performance observed during cach -
excrcise. :

Reinforce proper individual and
team performance.

Reinforce applicable theory.

Identify areas for improvement.

students and promote discussion of

‘ : SOLICIT additional questions from Participate in discussions.
correct answers.

Rev. | : REM 90-9
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SRO Instructor
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LICENSED OPERATOR REQUAL 3
EXAM PREPARATION . ‘

EOP-1

* Veny all rods in
* Level control - Overtilling Rx vessel with Main Steam Lines open

EOP-2

*Spray the drywell before 280 degrees - Allow ume tor system imuaton
*Emergency Depressurize i cannot maintain helow 280
*Spray torus before 3= in the torus (If not go directly to Drywell sprays)
*Scram Rx berore torus water temperature reaches [ [0
-Allow enough ume to evalvate ATWS/SBLC priorto 110
Dunng ATWS do not drain torus beiow 10 ft. - adverse impact on Heat Capacitv Limit
' Constider the value of Defear 4 if drywell temperarure is increasing rapidly

EOP-3

"Briet review of procedure and momtored parameters
EOP ATWS

*Inject SBLC before 110
‘PowersLevel Controf
-When to enter (relate to need for SBLC)
-Stop injection rather than thromling injecion $ hut F‘Q"
-Prevent injection from HPCI and RCIC, Bypass Msiv lo-lo-lo
"Reduce pressure set to 8804 when able ,
*Verify ARI trips recirc pumps

"ALTERNATE LEVEL CONTROL

‘Review - E/D at ~15"
EMERGENCY DEPRESSURIZATION

*ONLY secure injection if in an ATWS
*Should check Saturation Graph for levei instrument accuracy

RPV FLOODING
*Review establishing 50¢ dP



OTHER PROCEDURES
a "‘.’ent:i-ng (Containment
"When to use the hig valve vs the small valve
" Wihen 1o use an &r purge vs. :urogei
*Regutrements tor a lufted SBGT Relhef

b SORV ARP

“Urgency of pursuing the problem-Cycling the switch & fuses
*Be sure o pull all-fuses-procedure confusing

c. Cthers

Miscellaneous Problems

"RHR injection lined up to inject - Operators unaware

*Confusion when using SPDS indications along with 1C03

‘ Exuraneous commuications during major accidents (small jtems)
'Confusion on sump indicauons when determining leak-rates
"Using wrong Power Flow map during single-loop




INSTRUCTOR GUIDE

Rev. . 0
11/29/88

IOWA ELECTRIC LIGHT AND POWER COMPANY

COURSE TITLE: Reactor Operator 500-007
Licensed Operator Requal 500-008

INSTRUCTOR GUIDE NUMBER: H.10
LESSON TOPIC: EOP 3, Secondary Containment Control
ALLOTTED LESSON TIME: Classroom: Laboratory:

I/2 hour 0 hour
INSTRUCTIONAL MATERIALS:

A. Whiteboard and Markers
B. EOP Flowcharts

INSTRUCTIONAL REFERENCES:

BWROG EPG REV 4

BWROG EPG REV 4 Appendix B

Plant Specific Technical Guideline for EPG REV 4
PSTG-EOP Differences Documentation for EPG REV 4
EOP Training Material Section K

mMOOT>

TERMINAL OBJECTIVE:

ENABLING OBJECTIVES:

See Section l.C.‘of Instructor Guide
CRITERION TEST:

A. Exam

HOMEWORK :

A. Self study during class time.

b Y
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‘UTLINE OF INSTRUCTION - ‘ ACTIVITY/OBJECTIVE # .

I.  INTRODUCTI10ON

A.  Establish Contact » | (1) Introduce Self/Topic

B. Learning Objective

Upon completion of this lesson, the student will be : (I) Read learning objectives
-able to use EOP 3, Secondary Containment Control to aloud.

maintain Secondary Containment parameters within .

allowable limits. : (S) Read objectives printed in

Student Guide while

instructor reads

objectives aloud.
C. Enabling Objectives

Upon completion of this lesson, the student will (I) Read enabling objective
perform the following objectivés at a minimum _ aloud.
proficiency level of 80% unless otherwise stated.

' (S) Read objectives printed in

1. From memory explain the goal of EOP 3 and relate student guide while
this goal to the overall strateqy of the EOPs. instructor reads objective
aloud.

2. Given EOP flowcharts and a scenario, assess
plant status and take appropriate action for a
Primary System Leak into Secondary Containment.

Rev. 0 -1 - 16 # H.10
11/29/88 |



wums OF _INSTRUCTION ‘

SRO ONLY

3. When given EOP flowcharts and a scenario, assess
overall plant status and direct appropriate actions

per the EOPs.

Establish Readiness: this lesson will familiarize
you with the use of Secondary Containment Control
EOP. |

IT. PRESENTATION

A.

Rev. 0
"11/29/88

Goal and Structure of FOP 3

1. The goal of EOP 3 is to provide protection to
plant equipment and/or provide for personnel
access to equipment in those areas that is
required to shutdown the reactor or maintain
adequate core cooling. ifmere than-one-area~

2. If more than one area experiences high
temperature, high water levels orihigh
radiation levels, then RPV depressurization
is directed if the leak is known to have been
caused by a primary system.

ACTIVITY/OBJECTIVE # .

(I) Bring out the need for this
lesson.

(S) Students bring out their needs
for this lesson.

OBJECTIVE 1
(I) Maintain class participation
‘through effective oral

questioning.

(S) Participate in class discussion.

IG # H.TO
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‘ OUTLINE OF INSTRUCTION . | ACTIVITY/OBJECTIVE # ' .

Rev. 0
11/29/88

3. Plant shutdown is directed if high temperatures, (I) Review EOP-3

high water levels or high radiation occurs which

is not related to the RPV. . (S) Participate in review by
following a]ong in the
flowcharts.
Entry into EOP 3 o
OBJECTIVE 2
1. There are 4 major reasons for entering OBJECTIVE 3
EOP 3. These are:

uloder LL’L*Q
Area Temp- above max normal

. Area Radiation above max normal
. Area Temperatures above max normal

a
b
o
d. Group III Radiation based
Isolation/SBGT Initiation signal

2. Each of the above is consistent with
observations of a reactor coolant leak that
could result in a release outside of the
containment. Other non-RPV related events
however may be responsible for one or more

of the parameters above max normal (e.g. fire
involving contaminated anti-C’s, TIP
malfunction or flooding due to broken

GSW or Well water piping). In any event, EOP 3
must be entered. The direction given in

EOP 3 will distinguish between the cause.

-3 - o 1G # H.10



‘ OUTLINE OF INSTRUCTION : ‘

Rev.lo

11/29/88

3. Table 6 provides a spécific listing of
the areas monitored. Note that not all
areas within Secondary Containment are
listed due to instrumentation limitations.

Applicable Continuous Recheck Statements

IF REACTOR BUILDING VENT SHAFT EXHAUST RADIATION
LEVEL IS ABOVE 11 MR/HR | \
~ OR
REFUEL FLOOR EXHAUST RADIATION LEVEL IS ABOVE
9 NR/HR
_ OR _
OFFGAS VENT PIPE EXHAUST RADIATION LEVEL IS ABOVE
(HI-HI TRIP SETPOINT RN-4116A[B])

THEN VERIFY ISOLATION OF REACfOR BUILDING HVAC
AND
VERIFY INITIATION OF SBGT.

1. If SBGT should have started due to
radiation levels, then the operator is
directed to start SBGT and verify isolation
of Secondary Containment HVAC.

ACTIVITY/OBJECTIVE # .

(I) Review EOP-3

(S) Participate in review by
following along in the
flowcharts.

IG # H.10



‘ OUTLINE OF INSTRUCTION .

Rev. 0O
11/29/88

IF ALL THE FOLLOWING CONDITIONS APPLY:

0 REACTOR BUILDING HVAC IS ISOLATED

O REACTOR BUILDING VENT SHAFT EXHAUST RADIATION
LEVEL IS BELOW 11 NR/HR

o REFUEL FLOOR EXHAUST RADIATION LEVEL IS
BELOW 9 NR/HR '

0 OFFGAS VENT PIPE RADIATION LEVEL IS BELOW
(HI-HI TRIP SETPOINT RN-4116A[B])

THEN RESTART REACTOR BUILDING NVAC. DEFEAT HIGH
DRYWELL PRESSURE AND LOW RPV WATER LEVEL
ISOLATION INTERLOCKS AS NECESSARY PER EOP C,
DEFEAT 9.

2. If the Reactor Building HVAC is isolated
for a reason other than radiation levels (e.qg.
high Drywell pressure or low RPV water level)
then restoration of RB HVAC is directed as

RB HVAC should aid in restoring normal
Secondary Containment temperatures.

ACTIVITY/OBJECTIVE # .

(I) Review EOP-3

(S) Participate in review by
following along in the
flowcharts.

L%
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. OUTLINE OF INSTRUCTION .

D.

Rev. 0
11/29/88

Action Steps

1. Section SC/T steps SC/T-1 through SC/T-3
direct operation of available coolers and

RB HVAC if permitted.

2. Section SC/L directs operation of sump
pumps.

3. Section SC/R combines actions from SC/T
SC/L and SC/R due to the identical nature

of these sections once the initial mitigation
actions have been taken.

4. If after pérforming the mitigation actions
of SC/T and SC/L, the entry condition has not
been cleared, then SC/R-1 provides direction

to proceed into the significant control steps.

5. SC/R-2 provides direction to isolate

the source of the discharge by isolating

systems that are discharging into Secondary
Containment areas unless the system is

required to complete reactor shutdown (e.g. SDV leak),
assure adequate core cooling (e.g. RCIC steam leak) or
suppress a fire (e.q. firg in corner room).

-6 -

ACTIVITY/OBJECTIVE L .

()

(S)

Review EOP-3

AParticipate in review by

following along in the
flowcharts.

16 # H.10



‘ OUTLINE OF INSTRUCTION .

Rev. 0
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6. SC/R-3 through SC/R-5 provide for the
need to take action per EOP 1 if the source
of the high area temperature, radiation level

~or water level can be determined to be from

a primary system leak.

47. SC/R-7 and SC/R-8 provides for

subsequent execution of emergency RPV
despressurization IF max safe operating
levels are exceeded for the same parameter
in more than one area.

8.  SC/R-10 through SC/R-12 (which

parallel execution of the previously
mentioned steps) provides for‘direction to
conduct a plant shutdown. If maximum safe
operating levels are exceeded for reasons
unrelated to the RPV, then plant shutdown is
appropriate, while a Reactor Scram and
emergency RPV depressurization as directed
previously are not required since there is no
link between an area and the RPV. If
subsequent reports or observations lead to the
conclusion that the RPV is indeed the source
of the problems, then execution of

SC/R-3 through SC/R-9 is valid and should

be performed.

ACTIVITY/OBJECTIVE # .

(1)

(S)

Review EOP-3
quticipate in review by

following along in the
flowcharts.

IG # H.10



. OUTLINE OF INSTRUCTION . ~ ACTIVITY/OBJECTIVE # .

E. EOP Exit

(1) Review EOP-3

EOP 3 may be exited onée the entry (S)

Participate in review by
conditions have been cleared.

following along in flowcharts.

Rev. 0 - -8 - ' IG # H.10
11/29/88 .



ITI. Summary

Rev. 0
11/29/88

Questions

Q. How do the entry conditions relate
to the goal of EOP-3?

A.  The entry conditions are indicative
of a potential release of RPV contents
that may eventually be released to the
environment.

Q.  How does a knowledge that high

HPCI room temperatures are caused

by a fire relate to EOP-3.

A.  The steps following SC/R-3 need not

be executed if the sole reason for the

high temperature can be traced to something
other than a primary system discharging
into the area.

Q. What are the implications of exceeding .

max normal operating levels for temperature

in both the RCIC room and HPCI room during the

same time frame.

A. EOP-3 would have been entered, but more

substantial actions required in SC/R-7 and
subsequent steps would not be performed.

(1)

(S)

Briefly discuss each topic and
ask factual questions about
presentation materials.

Answer questions.

IG # H.10



B. Scenario: (1) Discuss scenario with students.
‘ Work through EOP 3. Discuss

The plant is at full power when a spurious MSIV closure Entry into EOP 1 and EOP 1 ATWS

results in a turbine trip and reactor scram. Ihg rods “but do not pursue. '

insert to notch position 22.  RPV water level is normal _

on tﬁe startup level controller. Fo]]owing the scram (S) Follow scenario and respond to

the second assistant reports a steam leak from the instructor questions. |

North CRD scram discharge volume. RI-9168 reads
95 mr/hr. Reactor Building Exhaust Ventilation
Rad monitors are trending up.

Reactor and Containment Parameters are:

RPV Water Level 190 inches and steady
RPV pressure 900 to 1025 psig Optidnal (1) Have the 0SS assign crew positions
Rx Power APRMs are downscale and have 0SS walkthrough the
Drywell temp - 137 F and steady scenario with the crew.
Drywell press . 1.3 psig steady Guide discussions.
Torus level 10.3 ft and steady
Torus temp 98 F and rising
Systems running

No change from initial conditions.

The time is T+3 minutes into the scenario. Data provided
above may be placed on the board at once or given out as requested.

Rev. 0 - 10 - ' IG # H.10
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Scenario Discussion Items

1. Discuss the implications of isolating

the scram discharge volume.

Who, and How?

2.  What actions are required if the CRD
Rebuild Room ARM alarms?

3. Discuss EPIP evaluation.

4. What other secondary containment parameters
are likely to be affected by this event (even though

there is little instrumentation to indicate the

parameters)?

5. The SRO decides that the leak is unisolable and

decides to depressurize the RPV. Is this an

appropriate action?

Explain.

- 11 -

(1)

(S)

Discuss the following items with
the students during the scenario
or use as questions.

Discuss the items and answer

-questions.

16 # H.10



IV. APPLICATION ‘
A. EOP 3, Secondary Containment Control
B.  The operator will utilize this procedure
during simulator training.

V. ASSIGNMENT

A. Self study during class time.

\

Rev. 0 : - 12 - IG # H.10
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® _ - 'CONTROL

Document Number Rev. 0

December 28, 1989
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Primary Containment Control

I. INTRODUCTION

A. ~ Learning Objective:

Upon completion of this topic, the student will be able to:

I [ se EOP-2. Primary Containment Control to monitor. maintain. and

control Primarv Containment parameters below design limits.

B. Enabling Objectives

Upon completion of this lesson, the student will perform the following objectives

~ at a minimum proficiency level of 80% unless otherwise stated.

I'TT.09

ITT.10

I'TT.11

ITT1.07

ITT.08.

SG TTT.0012 Primary Containment Control

Explain the goal of cach section of EOP-2 and relate these goals to the
overall EOP strategy.
Evaluate plant status and take appropriate actions to control primary
containment parameters.
Lvaluate plant status and determine if use of containment sprays is
appropriate.

SRO ONLY
Evaluate overail plant status and direct appropriate action per the
EOPs.

[dentifv and explain the transitions to contingency procedures.
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‘ C. References

1. EQP Training Material Section I

SG TTT.0012 Primary Containment Control ‘ : ' 2
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‘.’ [I.  PRESENTATION

[ ]

SG TTT.0012 Primary Containment Control

AL Goal and Structure of COP-2

[FOP-2 monitors and controls paramétcm that represent containment limnits
or can result in the loss ofcontainmcm integrity. Containment integrity is
to be maintained, cven at the cxpense of adequate cox;e cooling. The second
most significant aspect of Primary Containment is its pressurc suppression
function. [lowever, 1t has no relief or overpressure protection. If pressure
suppression s lost, the RPV is placed in its lowest energy state.

Section T/T provides direction to maintain ™ Tus temperature and its ability

to condense stcam from the RPV or the Lirywell. |

Section T’L provides direction to maintain Torus level between high and

low limits. ’

a. [.ow Torus lcvels reduce the amount of energy that the Torus may
hold. Very low Torus level may uncover pressurc suppression
compohents such as the downcomers and SRV tail pipes as well as the
.HPCI discharge.

b. [Tigh Torus levels improve the ability-to store encrgy. Ilowever,
Drywell/Torus vacuum breakers mayv become covered resulting in the .
inability to use Drywell Sprays, or high loads in the SRV tail pipes
may result in the loss of SRV use.

Scction DW/T maintains Drywell tempcrature less than the design

temperature. Stcel loses strength as its temperature rises. The Drywell will,

therefore, lose strength and its ability to withstand pressure as Drywell
temperature increases.

Section PC/H co.ntrols Primary Containment hydrogen and oxygen to

preclude reaching a mixture of the two gases that might result in a

deflagration. The peak containment pressures resulting from a hydrogen
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burn via deflagration are sufficiently high and rapidly occurring to
overpressurize the containment.

6. Section PC,P provides direction to maintain Primary Containment pressure

(Torus and Drywell) below the point of failure.

At various points throughout LOP-2, Emergency RPV Depressurization will

~1

be dirccted to prevent the RPV from being a source of possible containmeni
failure. Thc CRS for I'mergency RPV Depressurization 1s now activated
and the transition from RC.P to EI) can be made i[‘.thc operator has entered
EOP-1. Ttis impcrati\’e that the operator cnter COP-1 as directed. cxecute
steps RC-1 through RC-4, and reach the RPV control rections prior to
making the transition to [:mergency Dcprcssurizat_ion.‘
B. Entry into EOP-2 )
IR EOP-2 is entered when Torus level and temperature .CO values are
exceeded, Drywell pressure excceds the scram setpoint, normal Drywell .
tcmperature is at the alarm sgtpoint, or hydrogen concentration is at the
alarm sctpoint.
2. ITigh Drywell pressure.also results in entry into EOP-1. This is the only
entrv condition common to more than one EOP.
C.  Applicable Continuous Recheck Statements while performing the following:
IF PRIMARY CONTAINMENT FLOODING IS REQUIRED, THEN ENTER
PrRlMARY CONTAINMENT FLOODING
1 The goal of Torus lcvel control is to maintain Torus level within the LCO
limits. However, wheh Primary Containment Flooding is required, control
is transfered to PCF (Contingenc,{' #6) to control water level outside the
LCO limits.
While performing the followihg:
IF TORUS AND/OR DRYWELL SPRAYS HAVE BEEN INITIATED
AND TORUS AND/OR DRYWELL PRESSURE DROPS BELOW 2.0

SG TTT.0012 Primary Containment Control ' 4
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PSIG, THEN TERMINATE TORUS SPRAYS AND/OR DRYWELL

SPRAYS.
Operation of Torus and/or Drywell spravs may reduce containment pressure
h;low atmospheric which may result in dc-incrting the containment as well
as threatening the Dryvwell/Torus with negative difTerential pressure.
While performing the following: |
IF H, or O, MONITORING SYSTEMS ARE UNAVAILABLE, THEN
NOTIFY CHEMISTRY TO MANUALLY SAMI&E THE DRYWELL
AND TORUS FOR H, AND O, PER PASAP 2.6. |
l.oss of hvdrogen and oxygen monitoring requires manual samplins;,
IF DRYWELL OR TORUS H, CANNOT BE DETERMINED TO BE
BELOW 6%

AND
DRYWELL OR TORUS O, CANNOT BE DETERMINED TO BE
BELOW 5%, THEN PROCEED TO STEP PC/H-M.
If primary containment hydrogen and oxvgen cannot he determined to be
bclow the deflagration point, then actions to mitigatc the dangerous
containmcrn't cnvironment and place the RPV in its lowest cnergy state are
rcqlnréd.
While performing the foliowing:
IF THE OFFSITE RADIOACTIVITY RELEASE RATE REACHES
OFFGAS VENT PIPE HI-HI TRIP (RM-4116A|B|) SETPOINT, THEN

VERIFY ISOLATION OF TORUS AND DRYWELL VENT AND

_PURGE

AND
CONTINUE AT STEP PC/H-13.
Venting the Drywell or Torus when hydrogen is less than 6%, is contingent

upon not excecding plant releasc limits for normal operation. If the Offgas

SG TTT.0012 Primary Containment Control s
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Vent Pipe Rad Monitor cxceeds the [1i-11i trip sctpoint, the venting lineup
is isolated.
_l)A Action Steps
L. Scction T'T

a. Steps T/T-1 through T/T-3 arc designed to provide for Torus cooling
using RIIR. |

b.  Steps T/T-4 through T/T-6 dircct ff()l’-l cntry resulting in a reactor
scram prior to exceeding the tempcrature at. \-vhich boron injection is
required.

T c Step T/T-7 provides direction to maintain Torus temperature below
the Tleat Capacity Limit. _

d. Steps T/T-8 through T/T-10 provide dilrccti_on on actions to take when
the Torus temperature cannot be maintained below the [1cat Capacity
Limit éurvc. The RPV depressurization directed at this point ensures
that the RPV can be depressurized before cxceeding the ability of the
Torus to handle the heat ecnergy.

c. Step T/T-11 is only performed il adcquate core cooling is not a[Tecied.
Note that NPSII considerations for CS and RIIR are now significant.

2 Section T/L.

a. Steps T/L-1 through T/L-3 provide guidance for monitoring énd
restoration of Torus water Ievel within the 1.CO limits.

b. Step T/L-4 holds action until Torus level is outside or expected to éo
outside the LCO limits whilc Step T/L:5 directs left or right hand side
path execution depending upon level high or.low.

¢. - Steps T/L-6 through T/L-9 provide the most significant actions for a
lowering Torus level. The lcvel is maintained above the 7 ft. minimum
required for the downcqmcfs and as much margin as possible between

the Heat Capacity Limit, actual Torus water temperature, and RPV

SG TTT.0012 Primary Containment Control ’ . 6
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pressure. [f these limits cannot be maintained, then [:mergency RPV
Depressurizatioh 1s required as well as entering EOP-1 at Step RC-1.
Steps T/L-10 through T/L-12 provide for maintenance and actions |
related to keeping the FPCI cxhaust covered with water.

Steps T/L-13 through T/L-17 providc for actions designed to maintain
the Drywell/ Torus vacuum breakers uncovered in order to fet_ain the.
ability to conduct Dryvwell Spravs. Note tha; adcquate core céoling
is not sacrificed to maintain Torus level below 13.5 ft.

Steps T/L-18 through T/L-25 providé for actions designed to protect
the SRV tail bipcs from failure. The SRV tail pipe limit is a function
of RPV pressure for a verv limited region. Thercfore, once RPV
pressure has been lchred or is being maintained below 1000 psig, the
effective Torus level limit is 16 ft. due to instrumentation limitations.
Steps T/L-29 through T/L-31 provide the final steps of Torus level
control with the object of not excecding the elevation of the Drywell
vent line. Sources external to the Primary Containment are sacrificed

irrespective of adequate core cooling.

3. Section DW,T

a.

Steps DW/T-1 through DW/T-S provides for successivé actions to
restore Dryvwell Cooling as wcll as direction for conducting a reactor
shutdown if temperatures cannot be restored:

Steps DW/T-6 through DW/T-8 take action to avoid exceceding the
Drywell design limit of 281°F, rounded ofT to 280°F. Directions are
gi&en to enter EOP-1, which results in a reactor scram, and provides
for the ¢xecuti0n of the following steps.

Steps DW/T-9 through DW/T-16 provide for the use of Drywell

Sprays (if allowed) to reduce Drywéll temperature. Also, Emergency

SG TTT.0012 Primary Containment Control 7
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Depressurization is required if DW/T" cannot be maintained below
280°F.
4. Sgction PC: 11

a. Step PC/H-1 p;'ox'idcs instructions to monitor and control hydrogen
and oxygen concentration. I'ntrv into :OP-2 is unlikely to have bccn
based on 4% hydrogen without having exceeded the other parameters
for a long period of time. |

b. Action is hcld at Step PC/H-2 until hydrogen. concentration exceeds
the minimumn detectable valuc of 0.4%%.

C. Step PC/H-3 provides for a rough dctermination of whether or not a
vent and purge of the Primary Containment is likciv to result in a
‘containment isolation on high radiation. Vent and purge of hydrogen
with the concentration below the deﬂagratioﬁ point (assumes oxygen
1s also present atYS% or more) is only conducted undcr conditions of
normally allowable releascs. The 1.CO note corresponds to a value
less than a sife emergency valuc (C-235).

d. Steps PC/H-4 through PC/H-8 provide for preferentially venting via
the Torus to make use of the Torus’s ability to scrub fission products.
Note that venting does not rcduce concentration of a gas and that the
vent path will only be used if activity levels remain below the OfTgas
Vent Pipe I1i-11i Trip Setpoint.

e Steps PC/H-9 through PC/H-12. Once a vent path has been
established, Drywell purge, preferably nitrogen, must follow to
achieve a reduction in hydrogen concentration. [lowever, if the
atmosphe‘fe is already de-incrted, as measured by oxvgen
concentration greater than 5%, an air purge is directed due to its high

volume flowrate.

SG TTT.0012 Primary Containment Control 8
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Step PC/H-13 is the holding point for a variety of situations.
Direction to procced past this point is only granted when

concentrations of hydrogen and oxvgen reach the point of

~deflagration.

'Steps PC/H 14 through PC/H l6 provide for placing thc RPV in its

lowest cnergy state, and conductmq Torus Spravs il sprays are not
required continuously for adequatc core cooling.

Steps PC/H-17 through PC/H-21 parallel previous actions to vent the
Primary Containment except when ANY venting intertocks are

defcated.

Step PC/H-22 parallel previous actions to establish a purge of the

Drvwell with air. )

Steps PC/H-23 through PC/H-25 will initiate Drywell Spravs if
permitted by the Drywell Spray lnitiatioh graph and Torus level. At
this point, sprays are initiated only if not required continuously for
adequate core cooling. v

Step PC/H-26 provides a holding point. Steps PC/H-19 through
PC/H—ZS should have mitigated the cxplosive atmosphere. [f not, the '
remaining actions prescrve the containmeﬁt at the expensc of
maintaining adequate core cooling.

Steps PC/H-27 through PC/H-30 provide for initiation of Torus
Sprays and Drvwell Sprays (il allowed) irrespective of continued
adequate core cooling.

Steps PC/H-31 through PC/H-34 dircct a return to sheet 1 of EOP-2

to continue hvdrogen control actions once the concentration has been

reduced below 0.4%. Venting and purging is secured. [Further

rcleases are not warranted untif an explosive mixture is again detected.

SG I'TT.0012 Primary Containment Control ' ' 9
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‘ 5. Section PC/P

a. Steps PC/P-1 through PC/P-2 provide for initial control actions if
Drywell pressure has not vet rcached 2.0 psig.
| b. Steps PC/P-3 through PC/.P-4 provide for initiation of Torus Sprays
anvtime after rcaching 2.0 psig and before 9.0 psig. 1£9.0 psig has
been exceeded, Torus sprays should be used anyways.
C. Steps PC/P-5 through PC/P-8 provide for use 5r Dryvwell Sprays if
allowed by torus water level and Drywell Spfay Initiation Graph.
d Steps PC/P-9 and PC/P-10 are concerned about the ability of the
Pressure Suppression System to operate properiv. Thc region outside
the limits of the Pressure Suppression Graph represents energy that |
is bypassing the pressure suppression systeh. (Continucd pressurized
, : ‘ operation of the RPV is not permitted bcc,:ausc the pressure _
. s>uppression system may not be functioning.
c. Venting of the containment is directed in Steps PC/P-12 through
PC/P-17 to maintain Torus pressurc below the maximum ailowed.
Interiock defeats are addressed in [EOP-C Defeat 10.

- f. If the previous actions to vent the containment were not successful,
Step PC/P-18 provides direction to attempt pressure reduction
irrespective of adequate core cooling.

g. Steps PC/P-19 through PC/P-23 provide direction [or Torus Sprays
(initiation) and DryWell Sprays (if alloWed).
E.  EOP Exit |

Once alt the entry conditions have been cleared, exiting the EQP is appropriate.

SG TTT.0012 Primary Containment Control . ‘ » (o



Rev. 0
12/28/89

‘ [11. SUMMARY

A. Questions

Q. What are the containment design parameters that are controlled by EOP-2?

A.

Q. What functional aspects of the Pressure Suppression System are controlled by

EOP-2?

@ ’

Q. Given a stuck open SRV and dual failures of Torus cooling valves, what limit

will be reached as a resutlt of the transient (assumes reactor will be shutdown)?

SG TTT.0012 Primary Containment Control ' H
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Q. Given a Torus level of 12.5 ft, what are the implications of a further Torus

level rise?

Q. Given Drywell temperatures of 195°T" following a loss of Drywell cooling and

Drywell pressure of 1.85 psig, what actions may be taken to mitigate the event.

Q. Distinguish between the actions required for a high hydrogen concentration

in the primary containment versus high hvdrogen and oxvgen concentrations

simultaneously.

SG TTT.0012 Primary Containment Control : 12
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Q. Given a Drywell pressure of 38 psig with an average Drvwell temperature of

260°F, determine if Drywell sprays may be used.

Q. Given a Torus level of 7.5 ft. and dropping at a rate of I inch per minute,

describe the required actions.

SG TTT.00{2 Primary Containment Control 13
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B. Scenario

A small steam line brcak has resulted in Drywell temperature increase to 255
degrees while also causing a reactor scram duc to Drywell pressure. MSIVs are

isolated duc to a loss of condenser vacuum. TIPCI, RCIC and RFPs tripped on

high RPV water level.

Reactor and Containment Parameters arc:

RPV Water Level : + 232 inches and dropping slowly

RPV Pressure 921 psig

RX is shutdown on all rods inserted to 00

I)r_vw?:ll Temp. - 255°F -

Drywell Pressure 9.0 psig

Torus Level 10.3 ft.

Torus Temp. 123°F and rising stowly

Systems Running

DIV I and 2 components per normal initiation signals.

SG TTT.0012 Primary Containment Control . 4
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Alternate Level Control

LEARNING OBJECTIVE:

Upon completion of this lesson, the student will be able to use the Alternate Level Control

[Flowchart in conjunction with the EOP-1 to control RPV Water Level during any situatio.,

Enabling Objectives : .

Upon complction of this lesson, the student will perform the following objcctives at a minimum

proficiency lcvel of 80% unless otherwise stated.

TTT.12 Cvaluate plant status and determine when entry into ALC is required.
TTT.13 From memory explain the criteria that lead to stcam cooling.

SRO ONLY

- TTT.07 Evaluate overall p}ant status and direct appropriate action per the EOPs.

TTT.08 Identify and explain the transitions to contingency proccdurcs.
Establish Readiness

This lesson will familiarize you with the use of the Alternate fLevel Control Contingency.

SG Number TTT.19, Alternate LeV'éI Control A !
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‘ PRESENTATION

SG Number TTT.19, Alternate L.evel Control

A. Goal and Structure of ALC

I.  The goal of ALC is to restore adequate core cooling through core submergence with
low pressurc injection systems. ALC i; a contingency procedurc that 1s used |
temporarily i»n lieu of the Level Control portion of EOP-1.

2. ALC directs the start up of normal iniection .systcmsrrollowcd by the start up up of
alternatc injec‘tion systems, if necessary.

3. Once RPV Water Level drops to + 15 inches then il injection systems are available,
the RPV may be depressurized and tevel restored. If no injection systems-are
available then stcam cooling will be pursued.

Entrv into ALC

1.  ALC is entered from EOP 1 when RPV water level cannot-bc maintained above + 15
inches. This may be cither a trend of lowering level or actual level at or betlow + 15
inches.

2. ALC is not entered under ATWS conditions.

Applicable Continuous Recheck Statements

"IF RPV WATER LEVEL CANNOT BE DETERMINED THEN ENTER RPV

FLOODING.

. Asinany of the EOP sections dealing with RPV water level control. if RPV water
level cannot be determined, then RPV Flooding Contingency must be pursued to
ensure adequate core cooling is rc-establishcd.

IF RPV WATER LEVEL !S RISING THEN ENTER RPV CONTROL.

2. If water level is being restored, then the operator is dirccted to the initial steps of
RC/L for level control. This provides an exit from ALC when a previously
inoperable system has been restored.

IF PRIMARY CONTAINMENT WATER LEVEL AND TORUS PRESSURE
CANNOT BE MAINTAINED BELOW THE FOLLOWING LIMITS:
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‘ PRIMARY CONTAINMENT WATER LEVEL 95 FT.
TORUS PRESSURE 53 PSIG
THEN IRRESPECTIVE OF ADEQUATE CORE COOLING, TERMINATE
INJECTION INTO THE RPV FROM SOURCES EXTERNAL TO THE
PRIMARY CONTAINMENT
UNTIL

PRIMARY CONTAINMENT WATER LEVEL AND TORUS PRESSURE CAN
‘BE MAINTAINED BELOW THE LIMITS.

3. Sourccs of injection external to the containment are secured to preclude
overpressurizing the Torus or filling the containment abo;/e the Drywell vent line
penctration (located at 95 ft.). The consequence of not dding so, may be a complete

and uncontr.olled loss of Primary Containment.
‘ IF THE ADS TIMER HAS INITIATED THEN, PLACE BOTH ADS TIMER
HANDSWITCHES IN OVERRIDE. |
4. In EOPs the operator will be taking action and has the ability to assess when
depressurization is appropriate. An operator can draw on more information than
ADS logic and thus is better able to judge via EOP criteria, when to depressurize the
RPV.
. Action Steps
1.  ALC-1 through ALC-6 are concerned with providing one or morc MOTOR
DRIVEN injection systems. Steam driven equipment is not included because these
~ systems are, not likely to be available following RPV depressurization.
a. Note that Tabie IB refers CS/RHR loop rather than pumps. This additional
conservatism ensures that multiple ‘loops” are available, sincc a single failure in
. an injection path could prevent injection from any pump or pumps supplying |

that loop.

SG Number TTT.19, Alternate Level Control : 3
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b. Low pressure injection systems may be “lined up and running” without actually
injecting. This is acceptable since the following steps will allow RPY
depressurization.

ALC-7 and ALC-8 provide the logic for dectermining when to proceed as well as

which pathway to use.- Additional time is gained to allow high pressure systems such

as RCIC or CRD (both pumps) to reverse the level trend. |

a. lfno motor driven pumps are running, then the only course of action is to
conserve RPV inventory by entering steam cooling.

b. Ifany motor driven pumps arc available then the RPV is depressurized to allow
pressure systems to inject.

c.  Prior to level reaching + 15 inches, the severe transient from an emergency
depressurization is not warranted. -

ALC-9 is a Continuous Recheck Statement ﬂag which provides the "Emergcncy

Depressurization is required” statement. Note that the requirement to use ED

results in a transition from the only active section of EOP |, RC/P. Thus the

operator can discard EOP I and ﬁow has ALC and ED side by side on the same
flowchart for control of RPV Water Level and RPV prcssuré.

ALC-11 directs level restoration without the restrictions of NPSH or Vortex limits.

Injection to restore adequate core cooling takes precedence over cquipment concerns

at this point.

ALC-12 provides the determination of whether or not Primary Containment

Flooding needs to be pursued.

a. PCF is specified because, despite injection of all available systems, RPV Water
Level cannot be raised above + 15 inches. ‘This circumstance must be due to
a break beyond the makeup capacity and Primary Containment Flooding is

required.

SG Number TTT.19, Alternate Level Control 4
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. b.  Note that Spray Cooiing, achieved by one or more CS pumps injecting at rated
flow, does érovidc adequate core cooling, but in the long run core submergence
is required and this goal will only be met by PCT* {lood.

6. ALC-16 through ALC-20 provide instructions for maintaining adcquate core cooling

w.hcn NO 1njection systems arc available.

a. In this casc, then the only action is to conserve RPV Water inventory whilé
attempting to make an RPV injection-system available such as during a Station
Blackoui scenario.

b. .‘a\’otc that ALC-13 directed én exit from RC/P of EOP 1. Low-Low Set is
“allowed to control RPV pressure in order to conserve inventorv and transfer the
maximum amount of decay heat per Ibm of RPV wa‘ter inventorv.

c. 'Thc operator is direct_cd to blowdown at -40 inches s>incc below this level,
adequate core cooling cannot be assured duc to boil off.

. d. It must bc remembered that steam cooling is onl3‘/ a means of buying tiine, in
order to restoré injection systemn. It should not be seen as a final means of

restoring adequate core cooling.

E. ALC Exit

ALC-9 through ALC-135 provide direction on restoring RPY Water Level and returning

to RC/L for water level control.

SG Number TTT.19, Alternate Level Control | | 5
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. SUMMARY

~ A Goaland Structure of ALC

Q. Lists the mechanisms used in ALC to assurc adequate core cooling.

A.

B. Ent ylInto ALC

A splicable Continuous Recheck Statements

A

D. Action Steps

Q. When is it appropriate to enter Steam Cooling? -

°

E.  ALC Exit

Q. Describe the exit paths from ALC.
A.

SG Number TTT.19, Alternate Level Control | 6
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Emergency Depressurization

LEARNING OBJECTIVE:

Upon compietion of this t_pic, the st:rient will be able to:-

1. Use the Emergencv Depressurization Contingency {lowchart when directed by the EOPs

under the appropriate plant conditions.

. ENABLING OBJECTIVES

Explain the goals of Emergency Depressurization.

—

2. Evaluate plant conditions and dctermine when entry into ED will be required.
SRO

3. Evaluate overall plémt status and direct appropriate actions per the EOP.

&

Identify and explain the transitions to contingency procedures.

l !

SG Requal TTT.20 - : : -
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PRESENTATION

A. Goal and Structure of ED

1

The goal of ED is to depressurize the plant irrespective of normal plant cooldown

limitations:

2. ED dirccts the use of the ADS SRVs if available and when torus water level is
sufficient, or various alternate means of depressurization.

B. ED Entry |

1. ED is only entered by dire:ion from section RC/P of EQP 1, EOP ATWS, or ALC.

2. ED may be entered under ATWS conditions. Special actions are then provided to
prevent injecting as the RPV depressurizes in order to preclude a-positive reactivity
excursion, -

3. Reas.ons for ED .cntry include the need:

»  To depressurize the RPV in order to allow low pressure systems to inject.

. To place the RPV in its lowest energy state to preclude further threat to Primary
Containment Limits.

= To placg the RPV in its lowest energy state prior to losing the capability to
depressurize.

® To eliminate the driving head behind a leak into Secondary Containment.

®  To eliminate the driving head behind a leak outside Secondary Containment.

C.  Action Steps

l.

SG Requal TTT.20

ED-.l and ED-2 provide determ;natic;n and action for ATWS conditions. It is
essential to prevent z;ll but CRD, RCIC and boron injection systems from injecting
cold, unborated water into a potentially critical reactor.

ED-3 and ED-4 preven.t RIIR and CS from overfilling the RPV during the
depressurization.  Since high drywell presslure starts low pressure ECCS, these

systems will inject once RPV pressure is reduced below their shutoff head.
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. 3.  ED-5 through ED-7 depressurize the RPV with SRVs as long as the T-quenchers are -

submerged.

4. ED-8 and ED-9 determune ifthc_R'PV is depressurized. The minimum SRV
re-openin.g pressure of 50 psig is used sincc actions for continued dep}essurization
are not required below this value. .
5. The list of paths given in ED-10 is prioritized accordihg to capacity, availability, and .
whether or not the system adds heat to the primarv containment. |
6. ED-t1 determines the impact of the depressurization upon.thc RPV water lcvel
instrumcntauoh due to boil off in the : :ference or variable legs. RPV flooding may
be required.
D. Exit from ED
| ED-13 provides a return to the shutdown coolin.g section of R_C/P if the reactor is
shutdown with rods or boron.

‘ Note: SRV handswitches should remain in the open position.

SG Requal TTT.20 ' ' 3
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SUMMARY

A.  Questions

Q. Explain th;: purpose of Emergency Depressurization

A.

Q. Emergency Depressurization may be required due to exceeding the Heat Capacity

Limit. Explain the transition from EOP 2 to EOP | and then into ED.

Q. What are the implications of less 3 SRVs open while depressurizing?

Q. What is the significance of 50 psig above torus pressure?

SG Requai TTT.20
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. Q. Describe alternate methods to depressurize the RPV and discuss the consequences of
cach pathway.
A.

. 4 -~
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EOP 1, RPV Control

I INTRODUCTION

A.  Enabling Objectives

Upon completion of this lesson, the student will perform the following objectives

at a minimum proficiency level of 80% unless otherwise stated.

L.
2.

Explain the overall strategy of EOP 1.

Explain the goal of each section of RPV Control and relate these gdals to
the overall EOP stratcgy.v

Evaluate the status of RPV level instr.umentation and take appropriate
action to maintain adequate core cooling.

Determine plant status and take appropriate action to control RPV water
level.

Determine plant status and take appropriate action to control RPV
pressure.

Determine plant status and take appropriate action for rcactor power.

Determine when plant conditions require cntry into FOP 1.

SRO

a. Assess overall plant status and direct appropriate actions per the
EOPs.

b.  Explain the transitions to Contingency procedures.

SG TTT.11, EOP 1, RPV Control
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‘ References:

L. DAEC Emergency Operating Procedure I'lowcharts, Rev. 0, 06/16/89
2. BWROG EPG, Rev. 4

SG TTT.11. EOP 1, RPV Control . 2
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‘ ~1I.  PRESENTATION .

AL Purpose
1. RC/L - Maintain adequate core cooling through core submergence,
2. RC.P - Control RPV pressure and cool down the RP’V to cold shutdown

conditions if warranted, and

3. RC/Q - Shut down the reactor.

B. Description
I Section RC/L and RC/P ultimately directs the «perator to proceed to cold

shutdown conditions in accordance with normal operating procedures.
2. - Section RC/Q directs the operator to the Scram procedure or to EOP
ATWS if the reactor is not shut down. -
‘ | 3. If plant conditions cannot be stahilized, the opera‘tor will be directed to
| various contingencies. ' |
a. Alternate Level Control will be entered if RPV water level cannot be
maintained above the top of the active [uel.
b. Emergency Depressurization will be entered if rapid RPV
depressurization is required. |
c. RPYV Flooding will be entercd whenever RPV water level is‘unknown.
C. Entry Conditions
1. ANY of the following:
= RPV water level below + 170 in.
= RPV pressure above 1055 psig
®  Drywell pressurc above 2.0 psig
‘ ®  Scram required with power above 5% or unknown
a. These conditions are symptomatic of an emergency, or conditions

which if not corrected, could degrade into an emergency.

SG TTT.11, EOP 1, RPV Control . - 3



Rev. |
01/02/90

‘ b. RPYV water level, RPV pressure, and reactor power are all controlled

concurrently. Actions takcnv to control one will afTect the control of
all three parameters.

C. .Hig_h Drywell pressure is indicative of a line break occurring in the
Drywell and thus relates to RPV water level control. |

d. All four entry conditions require a rcactor scram. Il the reactor is not

shut doWn the procedure exits to LOP ATWS.

D.  Operator Actions

[ Steps RC-1 through RC-4

a. Due to the'seriousness of these entrv conditions an BAL assessment
ts required.
b. The potential for multiple sensor relay faih;re.s in the automatic RPé
‘ . logic is addressed when an automatic reactor scram should have

inittated, but did not.

C. [t is not appropriate to shut down systems that have valid initiation
signals until the plant is in a stable condition.

E.  RPV Water Level Control (RC/L)
The RPV Water Level Conirol section establishes and maintains adequate core
cooling through core submergence..
1. Continuous Recheck Statements
If any of the conditions in the following override statements occur, RPV

water level néeds to be controlled in a manner other than that specified in

this section.

a. While performing the following:

I IF RPY WATER LEVEL CANNOT BE DETERMINED, THEN

ENTER RPV FLOODING

SG TTT.11, EOP |, RPV Control
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Under conditions where level cannot be determined. level control
must be transferred to RPV I'looding to assurc adequatc core cooling.

While performing the following:

IF THE ADS TIMER HAS INITIATED. THEN PLACE BOTH
ADS TIMER RESET HANDSWITCHES IN OVERRIDE

ADS actuation imposes a scvere thermal transient on the RPV and
may complicate efforts to restore and maintain RPV water level.

While perforr’rﬁrig the following:

IF PRIMARY CONTAINMENT WATER LEVEL AND TORUS
PRESSURE CANNOT BE MAINTAINED BELOW THE
FOLLOWING LIMITS:

PRIMARY CONT. WATER LEVEL 95 ft.
TORUS PRESSURE " 53 psig

THEN IRRESPECTIVE OF ADEQUATE CORE COOLING,
STOP INIECTING INTO THE RPV FROM SOURCES
EXTERNAL TO THE PRIMARY CONTAINMENT

UNTIL

PRIMARY CONTAINMENT WATER LEVEL AND TORUS
PRESSURE CAN BE MAINTAINED BELOW THE LIMITS.

Injection into the RPV [rom sources outside the primary containment
is terminated, irrespective of adequate core cooling concerns, as

necessary to maintain containment integrity.

SG TTT.11. EOP 1, RPV Control s
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‘ 2. Step§ RC/L-1 through RC/L-5

a. These steps define the preferred ranges in which RPV water level
should be established and maintained, and specifv the preferred
systems to use. Maintaining level above the tow end of the identified
control band permits the scram to be reset, and allows the use of the
normal shutdown cooling system.

b. The widened RPV water level control band provides added
operational ﬂex'ibi(ity while still assuring adeduutc core cooling

through submergence.

NOTE: Full usc of this widened control band may result in Group 1
isolations as well as ECCS initiation signals.

3. Step RC/L-6
@
This step in conjunction with Step RC/P, coordinate the exit from EOP |.-
F. ‘ RPV Prcssuré Control (RC/P)
Tﬁe‘ RPV Pressure Control section first stabilizes Ri’V pressure below the high
RPV pressure scram setpoint and then depressurizes and cools down the RPV to
cold shutdgawn conditions.
L. Continuous Recheck Statements
If any of the conditions in the following overridc statcments océur, RPV
pressure needs to be controlled in a manner other than that spc.;«fiﬁed in this
section,

a. While performing the following:

IF EMERGENCY DEPRESSURIZATION IS REQUIRED,
‘ : } - THEN ENTER EMERGENCY DEPRESSURIZ\TION.

SG TTT.11, EOP 1, RPV Control : 6
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While performing the following:

4

IF RPV WATER LEVEL CANNOT BE DETFERMINED,
THEN E_N_TER RPV FLOODING.

RPV Flooding dirccts a difTerent mode of pressure control to achieve
the desired cffects.

While performing the following:
IF DRYWELL PRESSURE IS ABOVE 2.0 PSIG

THEN PREVENT INJECTION FROM CS AND LPCI PUMPS
NOT REQUIRED FOR ADEQUATE (ORE COOLING BEFORE
DEPRESSURIZING BELOW THEIR MAXIMUM INJECTION
PRESSURES |

AND

PREVENT INIECTION FROM HPCI IF NOT REQUIRED FOR
ADEQUATE CORE COOLING.

Uncontrolled injection only complicates actions to maintain control
of RPV water level.

While performing the following: .

IF EMERGENCY DEPRESSURIZATION IS ANTICIPATED,
THEN RAPIDLY DEPRESSURIZE THE RPV WITH THE MAIN
TURBINE BYPASS VALVES.

In this condition, it is appropriate to rapidly reject as much heat

encrgy as possible to a heat sink other than the Torus.

SG TTT.11, EOP 1, RPV Control 7
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Step RC/P-1
a. SRV cycling is manually terminated by reducing pressure cubstantially
below the lowest SRV lifting setpoint.:
b. RPV pressure reduction is continued until the EHC pressure setpoint

for 100% of the bypass valve capacity is reached.

Continuous Recheck Statements

While performing the following:

IF TORUS TEMPERATURE CANNOT BE MAINTAINED BELOW
THE HEAT CAPACITY LIMIT (GRAPH 4) |
OR

TORUS LEVEL CANNOT BE MAINTAINED BELOW THE SRV TAIL
PIPE LEVEL LIMIT (GRAPH 2) THEN MAINTAIN RPV PRESSURE
BELOW THE CURVE FOR THE GIVEN TORUS [ EVEL, AND TORUS
TEMPERATURE. |

RPV pressurc must be reduced in order to remain below both of these

curves. Failure to do so may lcad to SRV system: damage, containment

failure, or loss of equipment nccessary for the safe shut down of the plant.

Steps RC/P-3 through RC/P-6

a. The desired RPV pressure control hzmél is specified and th~ preferred
system to use.

b. Torus Water level must be above the top of the SRV discharge device,
otherwise discharged steam would pass directly into the Torus air
space. The resultant pressurc increase could potentially exceed

primary containment pressurc limits.

SG TTT.11, EOP 1, RPV Control . 8
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‘ 3. Steps RC/P-5 through RC/P-O
o a. Shutdown cooling is placed in service when the low R’V water level
- and high RPV pressure interiocks are clear.
b. Maintaining the RPV water level in the preferred band takes priority
over the forced cooldown of the RPV. |
c. Continued RI’V depressurization and cooldown mav be nccomplished

using any combination of the svstems listed in Step RC P-4,

6. Steps RC/P-10 through RC/P-12

These statcments determine the cxit to the apprépriutc section of [POT 4.
-Alter shutdown cooling has been cstablished. normal operating procedures
provide instructions for control of RPV water level,
G.  RPY Power Control (RC;Q) B
‘ RC'Q i‘s provided to direct operator actions to-the FOP A'TWS when the reactor
may not remain shut down under all conditions.
l. Steps RC,/Q-1 through RC/Q-5
a. If an ATWS condition cxists uctio'n is dirceted cither 1o the LOP
ATWS procedure or to exit this scction via normal shutdown
pfocedurcs.

b. If entry is made into EOP A'TWS, the entire LOP-1 procedure is

exited.

SG TTT.11, EOP 1, RPV Control ' 9
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‘ HI. SUMMARY

Q. Given a single rod stuck at notch position 48, would FOP I A'TWS he cxecuted in

licu of LOP 12

Q. What two unrclated phenomenon may influcnce RPV pressure control per the Ileat

Capacity Limit?

o

Q. Why can't the Bvpass Valves be used for I'mergency RPV depressurization in lieu

of SRVs?

SG TTT.11, EOP I, RPV Control 10
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‘ ‘ b. Note that Spray Cooling, achieved by one or more CS pumps injectihg at rated
flow, does provide adequatc core cooling, but inthe long run core submergence
is required and this goal will only be met by PCT flood.

6. ALC-16 th\rough ALC-20 provide instructions for fnaintaining adecquate core cooling
when NO injection systems are available.

a. In this case, then the only action is to conserve RPV Water inventory while
attempting to make an RPV injection system available such as during a Station
Blackout scenario.

b.. Noté that ALC-13 directed an cxit from RC/P of EOP 1. Low-low Set is
allowed to control RPV pressure in order to conscrv.c inventory and transfer the
maximum amount of decay hecat per Ibm of RPV water inventory.

c.  The operator Iis directed to blowdown at -40 inches s'ince below this level,
adcquate core cooling cannot be assured duc to boil off.

‘ d. It must be remcmbered that steam cooling is only a means of buying tine, in
order to restore injection system. [t should not be scen as a final means of

restoring adequate core cooling.

E. ALCExit

ALC-9 through ALC-15 provide dircction on restoring RPV Water Level and returning

to RC/L for water level control.

SG Number TTT.19, Alternate Level Control )
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‘ SUMMARY

A. Goal and Structure of ALC

Q. Lists the mechanisms used in ALC to assurc adequate corc cooling.

A.

B. Ent yInto ALC

A _plicable Continuous Recheck Statements

D. Action Steps

Q. When is it appropnate to enter Steam Cooling? -

o

E. ALC Exit

Q. Describe the exit paths from ALC.

A.

SG Number TTT.19, Alternate Level Control 6
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EOP ATWS

I INTRODUCTION

A. Learning Objective

Upon completion of this iesson, the student will be able to use the ATWS FOP
flowchart to control R / water level, pressure, and power under ATWS

conditions.

>

B. Enabling Objectives

Uipon completion of this lesson, the student will pcrfor_rh the following objectives
at a munimum proficiency level of 80%, unless otherwise stated. -

1.

:valuate plant status and take appropriate action to control RPV water
level under ATWS conditions.

2. Cvaluate plant status and take appropriate action to control RPV pressure
under ATWS conditions.

3. Evaluate plant status and take appropriate action to achieve a shutdown
condition.

4. Explain the goal of cach section of the ATWS EOP and relate these goals
to the overall EOP strategy.
SRO ONLY

5. Identify and explain the transitions to Contingency procedures.

6. [valuate overall plant status and direct appropriate actions per the EOPs.

7. Cvaluate plant status and detecrmine corrective action if applicable
curves/limits are exceeded. -

C. References _
I. DAEC Emergency Operating Procedure Flowcharts, Rev. 0, 06/16/89
2. BWROG EPG, Rev. 4

SG TTT-16, EOP ATWS
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‘ I1.  PRESENTATION

SG TTT-16, EOP ATWS

Purpose _

1, /L - Maintain adequate core cooling and usc Ievel control to reduce rcactor
power when containnicnt is threatened.

2. /P - Stabilize RPV pressure to facilitate level and power control.
3. /Q - Shut down the reactor using control rods or Standby I. 1qu1d Control
'S)stcm

Opecrator Actions

Continuous Recheck Statemecnts

If the t”ollowmg condition occurs, RPV Control nccds to be controlled in a manner
other than that specified in this sectt.n.

While performing the following:

IF ALL CONTROL RODS ARE INSERTED AT LEAST TO POSITION 02

OR

IT HAS BEEN DETERMINED THAT THE REACTOR WILL REMAIN
SHUTDOWN UNDER ALL CONDITIONS WITHOUT BORON

THEN TERMINATE BORON INJECTION. EXIT ALL SECTIONS OF THIS
EOP AND ENTER EOP 1.

RPV Water Level Control (/L)

This section control RPV water level under conditions when it cannot be
determined that control rod insertion will assure that the rcactor remains shut
down under all conditions.

= When boron is injected into the RPV, the systems used for control of RPV
water level must be operated so as to minimize boron dilution and cold water
injection, and to promote boron mixing.

® [f the reactor cannot be shut down and Torus temperature continues to rise,
RPV water level must be controlled to reduce reactor power and minimize
torus heat up.

[. Step /L-1

a. Actions in this section may deliberately lower RPV water level below
the automatic initiation setpoint of ADS. Actuating ADS imposes a
severe thermal transient on the RPV and complicates the efforts to
maintain RPV water level and control power.

2. Continuous Recheck Statements

If any of the following conditions occur, RPV water level needs to be
controlled in a manner other than that specified in this section.




a.
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While performing the following:
IF ALL OF THE FOLLOWING CONDITIONS APPLY:

=  REACTOR POWER ABOVE 5% OR CANNOT BE
DETERMINED

= RPV WATER LEVEL IS ABOVE + 15 INCHES
® TORUS WATER TEMPERATURE IS ABOVE 110°F

= ANY SRV IS OPEN OR OPENS OR DRYWELL
PRESSURE IS ABOVE 2.0 PSIG

THEN CONTINUE AT STEP /L-2.

The combination of the above conditions are symptomatic of more
heat being rejected to the Torus thon can be removed by Torus
cooling. These conditions could ul imately resatt in loss of NPSH for
ECCS pumps taking suction on t' .. Torus, containment
overpressurization, and loss of p:.mary containment integrity.

While performing the following:

IF RPV WATER LEVEL CANNOT BE DETERM!NED THEN
ENTER RPV FLOODING

When RPV water level cannot be determined this section cannot be
executed, and RPV Flooding is required to assure adequate core
cooling.

While performing the following:

IF EMERGENCY DEPRESSURIZATION IS REQUIRED THEN
CONTINUE AT STEP RC/L-I8

These steps operate systems necessary to minimize the potential for
rapid injection of large amounts of cold, unborated water into the
core region as RPV pressure decreases below pump shutoff head.

While performing the following:

IF PRIMARY CONTAINMENT WATER LEVEL AND TORUS
PRESSURE CANNOT BE MAINTAINED BELOW THE
FOLLOWING LIMITS:

PRIMARY CONT. WATER LEVEL 95 ft.
TORUS PRESSURE 53 psig

THEN IRRESPECTIVE OF ADEQUATE CORE COOLING
STOP INJECTING INTO THE RPV FROM SOURCES
EXTERNAL TO THE PRIMARY CONTAINMENT

UNTIL

PRIMARY CONTAINMENT WATER LEVEL AND TORUS
PRESSURE CAN BE MAINTAINED BELOW THE LIMITS.
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In‘jection into the RPV from sources outside the primary containment
is terminated, irrespective of adequate core coolmg concerns, in order
to maintain containment integrity.

Steps /L-2 through /L-4

a. Since lowering of RPV water level is performed without regard to
system isolation setpoints, the Drvwell Nitrogen supply and MSIVs
are maintained in the open position by overriding the applicable RPV
watcr level interlocks.

Steps /L.-5 and /L-6

a. These Steps deliberately lower RPV water }evel to reduce reactor
power.

b. No action to re-establish injection to the RPV ‘s to be taken until
either:

®  Torus heatup is terminated or reduced tc near that of decay heat.
®  RPV water level decreases to the top of the active fucl.
Steps /L-7-and /L-8 '

a. These steps define the preferrcd ranges RPV water level should be
maintained, and specify the preferred systems to use. The operator
,must remain aware of system initiations and isolations that may occur
1If RPV level is allowed to fall below +119.5 inches or +46.5 inches.

b. The widened RPV water level control band provides added
operational flexibility while still assuring adequate corce conling
through submergence.

Steps /L-9 and /L-18-19

a. [f RPV water level cannot be maintained above the Minimum Steam
Cooling RPV Water Level, Emergency RPV Depressurization is '
required for the purposes of maximizing injection flow from high
pressure pumps and to permit injection from low pressure pumps.

Step /L-18

[njection into the RPV (except CRD, RCIC, and Boron injection) is
terminated and prevented, while Emergency RPV Depressurization
proceeds, in order to prevent uncontrolled injection of cold water as RPV
pressure decreases below the shutoff head of various pumps.

Steps /L-21 and RC/L-22

When RPV pressure drops below the Minimum Alternate RPV Floodmg
Pressure, injection into the RPV must be reestablished to maintain adequate
core cooling.

Steps /L-23 through /L-25

a. Injection is controlled to keep -the core submerged and to make up for
losses through the open SRVs.

SG TTT-16, EOP ATWS A o 4
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b. The LPCI System is operated even if NPSH or Vortex Limits are
exceeded. The undesirable consequences of uncovering the core and
loosing adequate core cooling outweighs the risk of any cquiprnent
damage.
c. If RPV water level cannot be restored and maintained above the
. Minimum Steam Cooling RPV Water Level using the preferred
svstems, additional systems are required.
10.  Steps /1.-26 through/L-31
a. [f all available systems and alternate systems are unable to restore and
maintain adequate core cooling, an attempt to submerge the core is
made by flooding the primary containment (Contingency #6).
b. If RPV water level can be restored and maintained, the operator is
looped back to Step /L-6 or /L-7.
c. Section RC/L can be exited by maintaining RPV water leve” above
-30 inches and following Steps /L-10 through /L-16.
11, Continuous Recheck Statement
While performing the following:
IF REACTOR POWER BEGINS AND CONTINUES TO INCREASE

THEN RETURN TO STEP /L-2

a.

If reactor power increases and continues to increase as RPV water
level is restored to the normal range, the boron required to shut down
the rcactor has not reached the core. '

As injection into the RPV is initially increased to raise RPV water
level, a small transtent increase in reactor power is expected as natural
circulation core flow is reestablished.

12.  Steps /L-10 through /L-12

a.

[n-core mixing of the injected boron is achieved by raising RPV water
level and increasing natural circulation flow through the vessel.

13.  Steps /L-13 and /L-17

a.

When adequate core cooling through core submergence cannot be
achieved, emergency RPV depressurization is required in order to
maximize injection flow from high-head pumps and permit injection
from low-head pumps. »

Depressurizing the RPV is preferred over restoring RPV water level
through the use of systems which inject inside the shroud because of
the large reactor power excursions which may result from large
volume of unborated, relatively cold water.

14, Steps /L-14 through /L-16

Once RPV water level control is stabilized and the reactor is shut down, the.

exit is
EOPs.

- SG TTT-16, EOP ATWS

through EOP [. EOP 1 is intended to be the normal exit for all
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D. Pressure Control (/P)

The RPV Pressure Cohtrol section first stabilizes RPV pressure below the high
RPV pressure scram setpoint.

The main turbine bypass valves and the main condenser is the preferred method
for discharging steam from the RPV, but alternate methods are identified.

{. Continuous Recheck Statements

If any of the following conditions occur, RPV pressure needs to be
controlled in a manner other than that specified in this section.

a.

While performing the {ollowing:

EMERGENCY DEPRESSURIZATION IS THEN ENTER
EMERGENCY DEPRESSURIZATION.

| While performing the following:

IF RPY WATER LEVEL CANNOT BE THEN ENTER RPV
FLOODING.

Continued control of RPV pressure can proceed directly thh
Contingency #4 (RPV/F). N

While performing the following:
IF DRYWELL PRESSURE IS ABOVE 2.0 PSIG

THEN PREVENT INJECTION FROM CS AND LPCI PUMPS
NOT REQUIRED FOR ADEQUATE CORE COOLING BEFORE
DEPRESSURIZING BELOW THEIR MAXIMUM INJECTION
PRESSURES

AND

PREVENT INJECTION FROM HPCI IF NOT REQUIRED FOR
ADEQUATE CORE COOLING.

If injection from ECCS pumps is not required to assure adequate core
cooling, uncontrolled injection only complicates actions to maintain
control of RPV water level.

2. Steps /P-1 and /P-2

a.

SG TTT-16, EOP ATWS

SRV cycling that is not per LLS design is manually terminated by
reducing RPV pressure substantially below the lowest SRV lifting
setpoint.

EHC Press Set is reduced to 880 psig to ensure steam flow through
the main turbine bypass valves is 100% of the bypass valve capacity
with SRVs closed at 900 psig.
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3. Continuous Recheck Statements

a.

SG TTT-16, EOP ATWS

While ﬁerformihg the following:
IF BORON INJECTION IS REQUIRED

~AND
THE MAIN CONDENSER IS AVAILABLE .
AND

THERE IS NO INDICATION OF GROSS FUEL FAILURE OR
STEAM LINE BREAK THEN OVERRIDE MSIV LO-LO-LO
LEVEL TRIP. OPEN MSIVs TO ESTABLISH THE MAIN
CONDENSER AS A HEAT SINK. RETURN TO STABILIZE RPYV

PRESSURE.

1) With the reactor not shut down, and the steam discharged to
the suppression pool, the Heat Capacity Limit could be reachcd
in a very short period of time.

2)  This overnide permits.bypassing the low RPV water level
portion of the MS1V isolation logic, and any interlocks which
inhibit restoration of the pneumatic supply to the MSIV
actuators.

2 3) The MS1Vs may be reopened if all of the following conditions

exist:

= Boron Injection is required.

=  The Main Condenser is available.

= No indication of “gross” fuel failure.
®=  No indication of a steam line break.

While performing the following:

~ IF TORUS TEMPERATURE CANNOT BE MAINTAINED

BELOW THE HEAT CAPACITY LIMIT (GRAPH 4)
OR

"TORUS LEVEL CANNOT BE MAINTAINED BELOW THE SRV

TAIL PIPE LEVEL LIMIT (GRAPH 2)

THEN MAINTAIN RPV PRESSURE BELOW THE CURVE FOR
THE GIVEN TORUS LEVEL AND TORUS TEMPERATURE.

RPV pressure must be reduced in order to remain below the SRV Tail
Pipe Level Limit and the Heat Capacity Limit. Failure to do so may
lead to SRV system damage, containment failure, or loss of _
equipment necessary for the safe shut down of the plant.
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Steps /P-4 and /P-5

a. The desired RPV pressure control band is specified and the preferred
system to use. Controlling RPV pressure below this value avoids
SRVs lifting due to high pressure, and allows the scram logic to be

reset.

b. If the main turbine bypass valves are not available or not of suflicient
capacity, additional systems must be used to augment RPV pressure
control.

Steps /P-6 through /P-8 -

When the reactbr is shut down, an exit from the RPV pressure control
section of ATWS EOP I is permitted.

E. RPV Power Control (/Q)

/Q reduces reactor power and shuts down the reactor by manual control rod
insertion and boron injection. the reactor is shut down is this section

I

SG TTT-16, EOP ATWS

Steps /Q-1 through/Q-3

a. ‘An immediate and rapid reactor power reduction is achieved by
reducing reactor recirculation flow rate. The recirculation pumps are
tripped after the runback to achieve a more controlled reduction in-
reactor power and avoid tripping the main turbine if it is on line.

b. Initiating ARI provides an independent and redundant means of

depressurizing the reactor scram air header and operating the scram
discharge volume vent drain valves.

Step /Q-5

ARI is reset as necessary per EOP C in order to allow rod insertion during
Step /Q-6. ‘

Step /Q-6

The OSS is provided with the “menu” of rod-insertion techniques. He is to
determine which techniques will be most likely to insert rods and proceed
with that method per the EOP C's.

a. Deenergizing Scram Solenoids

These actions are designed to vent the scram air header by
de-energizing the scram sotenoids using the RPS test switches or
pulling the scram solenoid fuses. Deenergizing all RPS power could
cause unwanted isolations.

b. Individual Scram Test Switches

Opening individual scram test switches acts on only a single control
rod at a time, and may be more effective than a full core scram
because the total available differential pressure of the CRD hydraulic
system is applied to the single selected rod.
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c. Vent Scram Air eader

If the scram air header remains pressurized following de-energization,
then the air header is vented. This action is last because other actions
can be done from the Control Room, access to the Reactor Building

may be impaired, the HCU area may not be accessible, or operators

may be occupied. '

d. Manually Driving Rods

Independent of efforts to scram the reactor, inward rod motion is
attempted. Inward rod motion may be achieved by driving rods with
EMERGENCY IN and an increased CRD cooling water differential
pressure. :

In order to drive rods they must be selectable, and the CRD charging
header isolated so that drive header pressure can be established.

e. Vent Individual CRD Exhaust Headers

Venting the CRD over-piston area is a last resort step due to the
hazards involved with venting reactor coolant into open areas.

f. Reset Scram ‘ )

Resetting the scram will require ARI to be reset and may require RPS
trips to be bypassed.

Steps 7 and 8

a. If Torus temperature and RPV pressure cannot be maintained below
the Heat Capacity Temperature Limit, rapid depressurization of the
RPYV will be required. To avoid depressurizing the RPV. with the
reactor at power, it is desirable to shut down the reactor prior to
reaching the Heat Capacity Temperature Limit, and minimizing the
quantity of heat rejected to the Torus.

b. Defeating ADS is appropriate whenever boron injection is required in
order to prevent the injection of large amounts of relatively cold,
unborated water from-low pressure injection systems.

Steps 9 and 11

Although the SBLC System is highly reliable, a number of shared
components make the SBLC System susceptible to a single failure. Boron
injection is therefore handled alternately with the Reactor Water Cleanup
System. . '

Continuous Recheck Statement
While performing the following:

IF SBLC TANK LEVEL DROPS TO 0% THEN MANUALLY TRIP THE
SBLC PUMPS. :

Failure to secure the SBLC pumps before the SBL.C pump suction inlet
becomes uncovered may result in mechanical damage to the pumps.

SG TTT-16, EOP ATWS - 9
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‘ 7. - Step 10

1t is desirable to have RWCU isolated when boron is being injected because:

®  The filter and demineralizer volume is not included in the shutdown
weight calculation. .

s The demineralizers remove boron from the reactor coolant.

® Boron may plate out on the cooler sections of the RWCU System
piping.
8. Steps 12 through 14

Boron injection is continued until sufficient boron has been injected into the
RPV to maintain the reactor shut down under cold conditions irrespective
of control rod position.

SG TTT-16, EOP ATWS ' 10
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‘ II1. SUMMARY

Q. Given two rods stuck at notch position 02. What is the response to step RC/Q-1in
EOP 17

~

A.

Q. The RO notes that the reactor is in the source range with SBLC tank level at 49%.
«ttempts tc move control rods have met with limited success. The RO requests to
secure SB1.C injection. Is the proposed action appropriate?

Q. While waiting at step /L-22, RPV pressure drops below 260 psig with 4 SRV open.
Is adequate core cooling being maintained?

A

Q. Why is Core Spray nbt used for injection initially in ATWS EOP I?
A.

SG TTT-16, EOP ATWS » - H
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. - Q. Why is pressure set lowered in section RC/P of COP | ATWS?
A. |

SG TTT-16, EOP ATWS - 12
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ATt /o
. — LICENSED OPERATOR REQUAL REMEDIAL TRAINING
7/‘1 1/90 - 7/13/90, Wednesday, Thursdav, IFridav
INSTRUCTORS: Kve Dawald CREW:  Kcvin Huber
Charlie Tirella ' Wayne Render .
Ellis Vann I:d Harrison

John Krucger
DAY |
ESG-15 ATWS w/SORV
REM 90-6 ITydraulic Lock ATWS
REM 90-5 Loss of DW Cooling/Steam Lcak Requiring Use of'l)W Spravs

LUNCII (no classroom)v
ESG-15 ATWS w/SORV
DAY 2
 ESG-8 RWCU Leak/MSI. Leak in Stcam Tunncl
‘ REM 90-2 Partial Loss of ESS Bus lA3/lnstrumbnt AC W/LOCA
REM 90-10  Loss of 125V DC Div I W/Leak Inside Containment
LUNCH
CLASSROOM

EOP-1, EOP-2, ATWS-EOP and Exam preparation concerns.
ARPs 1C35B C-1, SBGT Relief Open
ARP 1CO3A B-5, SORV Temp/Bellows TFailure
ARP 1COSB C-S, Primarv Containment I1i/l.o Pressure
ESG-8, RWCU Leak/MSL Leak in Tunncl
IIPCI Tnop / Loss 1A4 o




DAY 3 ‘
ESG-3 Recirc Seal Faifure/Small LOCA Inside Containment
REM 90-8 Station Blackout ' |
REM 90-7 Recirc Pump Trip w/ATWS (ran twice)
LUNCH |
CLASSROOM

Reviewed O1-573, Primary Containment Control, especially venting controf changes )

ESG-13, Recirc Pump Trip/w LOCA Failure of Inject Valve
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RSE QUOTA CONTROL LOG -7 -L-90TOF -/3- 9() '

A ELECTRIC TRAINING CENTER
COURSI:: 500-008 Licensed Operator Requal

Cycle 4 Game
INSTRUCTOR: kD3 SPONSOR: 000l IOCATION Sa'\\uuvrva WEEK 1. OF 1 WEEKs
DAWALD [Tiretia [ vaun 7
COURSE LENGTH: J;tﬂlx‘rs. . TIME: 6 300 - 1300 CLCVN DATE: F-1(-90
O hrs ’
NAME EXT. | TLD # SSN co. | SIGNATURE
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6. d °
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22.

25.
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. STUDENT SIMULATOR PROGRESS EVALUATION

Student Name A7 #obe- Dates Covered .
- 7-1~- PO
Position R(),STA A oss A Week/Cycle # 5-42- 90
Class 11LC/UPGRADE/STAREQUAL)
SCENARIO NO. PROBLEMS NOTES CORRECTIVE ACTION
Day 1 - |
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(E_sc-/r
Day 27 BrD NOT FIREETDsRecT™ Nthxi28TION OF critiesl facy # 84
70/”—’ (’0/-71 un/f’/ N&Q ))7740 (/gﬂo'-,‘o ' f(U'-(LUfJ ree~s l" V"I
@‘5@—»" RE- an tares 4
2
v /
. Evaloaten erihl BLS sor o REM P, Rem F-S, Revn g0-
Day3 Z

Evatvaren ES@"*B, lzem?a) Rem 90-10 566-446,
Al eri tical Frsbs Sar

Day 4~ o ' |
J Evacuarso £s6*3, Remi= 90-1) e 90 10, E56 -7, Rem 90-7
Al eriticad Fasks, spr

Day ¥
Attached pages [X’ Yes ' D No
Wi Ve fr. K D
I Student Review Signature Date Instructor(s) Signature(s) Date(s)
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01/08/90




CRiTIcAL T:;LsK Fﬁ/LuﬁES/wEAkNESScf

@I = o i

KEVIN HuBZR - A 0sS

0;,1)/0 NeT MEET CONTINVoLS Kot HETK  STHTEMENT ,_('f_-‘o'l:r R Lowekmg
Apv LEVEL l)u/z/.\/a AN ATws, (CRIMICAL THASK 4=41>)

/L->~L>10 NOT  DirEcr MAC U 2ATIEN OF TORUS CeOliNG UNTIL WELL +NIO
ScENARIC (A~Fnz( 2 #‘X_ ( CR(TICAL THSK # 34)

Jown kRuseeRr - ','4/«/506‘

a) 0id NoT  mAGw: .E TORW  COcLING AS DIRETTE]D . 7ok X LONG

TIME /7 M,N'urgg) 7 ACCcM/ouSH TS  THSKE. (oech-L TASK #‘7)

T {Rem 90-'4
— ,
e 4
. JOHN  KRUEGER NSCE

&) Did NOT MAGMZE TIRUS CooLING A diRecren, (D0 AleT Ave

KetuiRed Frow Rare oR  E5W Pumps (30)‘7‘// O/\/.) (CR’T’C/?‘(, ™Sk _""5')

lLL [:56 -/5/

WAYNE RENDER A o0ss

‘ 1SoLATION
a) 018 NoT DIRECT OVERRIDE OF msiy Lo-Lc-oC VY DEFEAT 5.

(cmrvcm. TASK # ¢C>



. STUDENT SIMULATOR PROGRESS EVALUATION

Student Name Wovn'z LsAD L : Dates Covered 7-/- 90 o 7-13-S0
Position RO@/STA ‘ . Week Cycle # ‘
Class lll.(?:L’P(}RADF,,"STA

SCENARIO NO. PROBLLEMS NOTES CORRECTIVE ACTION
Day | '

EVaLVATE D 556#'/5‘1 Rewy 76'9)&)&" 90-3, ey 90-2 ﬁ// TASkS
EvAtnTzD  Sai |

vay 2/ -
YlD1d w0 T pzecT  open,; Ao oF M1V Lo-lo-20

/' SOL T par é)é»"ﬁf) OPvlei~vg &SC-15 (r,/‘)zvea/
h/&v\; over Aas S
gr /)r‘l[(ﬁf s

Day Y 2 : .
. 4 Evalvated £se*s, ReEm 90~z , Rew F0-10, ES6*8, Lewm 70-7

Al crifecal 7[k¢é5 SAa7

Day ¥ 2 E56 %37, Rem 90-8, Rem 90-7, Rem 90~ 7, ésé—/j
Evaloated ol critocd Frstc <pr

Attachéd pages E Yes D No
Lo /), s 1185
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CRiTicaL TASK /—"A/LuﬂES/waakNESSEI

. I / ESG‘/.S} “DAY - f " 7‘//"(/90

KEvinN HuBER - A 0sS

G) Ded A/oT;'/uFET CONTINVOLS /ec‘trffCK S'Dgp«a/f Aeo'rs e L‘?u)aem/‘a |
RPV LEVEL Qurint AN  ATws. (CRITICAL TASK é‘/“
/L) D10 NOT DIREXT  MACw/gATren OF TMRUS CeoliNG UNTIL (WELL INCO

ScenvaRrie @-HE( .?#'X_ ( CRTICAL 7HSK #54)

JoHn K,Quéeeﬂ - ‘/Wsoe‘

d) 01D ANoT MA w1 . E TR W COOLING AS DIRETTEYD . 7oK A LONG

TIme /7 /uw'm—ar) s Aum/ou:ﬁ s sk, ( comeadl TASK #-7)

T {Rem Fo-¢f
. T ot KRUEGER  NSCE

&) Dip NOT mavmze T2Rus oL  Ad dReEcren. (D0 AloT AAve

KeuRed Frow RATe 0R  E5W Pumps (8o rif o/\/.) (cﬂfﬁma ™Sk #S)

Il [Ese -j5]

WAYNE AReENDER - A 0SS

JJOLA'ﬁOI\/
a) 010 NoT DIRECT OVERRIDE OF msiv Lo-Lo-cC VY DEFEAT & .

(C'Rrr/cm. TRSK # ¢c>




. STUDENT SIMULATOR PROGRESS EVALUATION

Student Name £ Harr Som ‘ Dates Covered 7-//- 90 7-7/3-5p
Position@SR()/STA Weck Cycle #
Class IH.(?,-'lJP(}RADE/STA/ ‘
SCENARIO NO. PROBLEMS NOTES CORRECTIVE ACTION
Day'1l _ ’
LAY

S, e 70-¢ ) Kem 2057 E3eH ST Pen 90 -2

At (rT;Z.‘(L-Q %‘Jé_-g e\/./«./a—-?éfé/ Aas 54’/‘

’:56 #’8) /2 e 70-2, Lo Jo 0, /zj(,#% Rewm op-7
Al (rT'A‘z:pz /iJéf evelyoted

Day 2

aC Sar.

Day 3 :
. ESg ?l Kep, 90’8/ ey ‘70—7/ /G 70,7/ 5‘56355/3
A cr»’/f?&g Aurvb s &V‘a/ut—’L"f( 5 S47.

Attached pages &\Yes D No ' | ,
] A I, W preone

Student Review Signature Date Instructor(s) Signature(s) ~ Date(s)
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CRiTiIcAL TRASK FAILURES /wm/vass:‘:
Iy "
T /—:9?6_—_7{7 DAY - ¢ 7-//1/90
. KEVN HuBZR - A 0sS |

G; DID NeT MEET ConTIAVOWS Kee ek STArEMeNT LHe0'TY R Lowskimig

RPV LEVEL QuRinNG AN  ATws, (CRIMIcAL TASK 4db)
/L‘) Di0 NOT DIRELT  MAXui2ATicn  OF 72RVS CeolING UNTIL WELL /NrO

ScENARC (4—_F1'E( 2 ﬁé}_ ( CRTICAL sk #‘84)

JoHn. KRuUEGER - ‘;4N50€

a) DiD NOT MAGH .€ TORW CooLING AS DRETTEYD . Teok A LOoNG

‘7-/}145 (7 -‘mw'm—ar) 7 ACCcM/ou:H TS  THSE. (mch-L TASK #‘7)

T [Rem Fo-d] :

" 4
JOHN KRUEGER NSCE

&) Did NOT mAgMZE T2RUS CoolinNé A4 drRecren, (D0 AloT Avs

ReWRE) FLow RATE  0R E3W pumps (B ri o/\/.) -(cﬂfﬁc/&c ™Sk #5)

Il [Ese =/5/

WAYNE RENDER - A 0SS

1S0LATTIOAN
a) b NoT DiIREcT OVERRIOE OF msivy Lo-Lo-L¢ VY DEFEAT 5.

(cmr/m-«_ TRSK # ¢c>



‘ STUDENT SIMULATOR PROGRESS EVALUATION

Student Name Jofu Kroeter Dates Covered 7-//- 70 7-/3-70

~ Position @’SR()/STA o Weck, Cycle #
Class HLC l_fP(}RADF:,’ST/

SCENARIO NO. PROBLEMS NOTES CORRECTIVE ACTION

Day | ' ,Peza/ T Oh
Rem 90-& ZDDMf Zf/}ymlz;e ;’(Dﬁur (oo//z; 70 Prach e |Tome s

re c7ecd D 7n¢ /w( re ' o -
/b_- F/OW . C,—,’/“‘c..,«q 7—;4{&&{- Z ¢ 0/)\") 4426

£se * g crilel THSy # 9 Stenar,*&’, S

Davw / °

R -~ |
€ m 90'.5) Z5¢ d‘/bl Réwm 90~ Al er, /F(ﬁé )Lk‘géj
Lere  sa o

‘ Day ¥ 2 Absent o Jeenario 256“‘3, r2em 90—2. )‘ Re-rpn csef s
Rert 9040 | FSe#8, Lemn G0-7
AU cpihrenl  Fasls were sq7

Day ¥ 3
Chr £56 13} 1 0-E) RewmP6-7, Rewm Jo- 7 £56-13

Al Cr:‘/«?a—g fosks osrere CoMAETE s ST

Day i '
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TDF 1802.60(6) .
01/08/90




CRiTICAL TASK FA /LuﬁES/meEKSEI‘

" H
T /-ESFG—-_/—S__] DAY - ¢ 7-/:(/90
. KEVIN HUBER - A 0SS 3

G) DD NoeT MEET conTravecs Aecmeci STATEMENT HEa'TS Rk LowSkimi

RPV LEVEL QuRiNG AN  ATws. “( CRITICAHL TASK éd“
/L) D10 NOT DIRELT  MACUIATIEN OF THRUS CooLinG UNTIL WELL INCO

Scenagric @Frs( 2 H"}_ ( CReT1eAL sk A& 54)

JoHn kRuSGeER - :4/«/505

a) Did AT mAGe .E  TORW  CosLinc AS D(RECTED . Teok A LOoNG

TIme /7 /“/N'W’EY) =y /’rCCe_M/u.rH s sk, ( chmcal TASK #‘7)

T [Rem 9o-¢]

P74 {
‘ JOHN  KRUEGER NSeE

&) Did NOT mAumizE TBRUS CooLind A4 dRECreEn. (Di0 AT HAve

REuRED Frow RATre 0R  E5W pumps (Aorr// o/\/*.) (cﬂ'ﬂclu ™Sk #5)

Il [E56 /5]

WAYNE RenNDER - A 0SS

. 1SoLATION
a) did NoT DiRECT OVERRIDE OF msi/ Lo-Lo-L0 vV DEFEAT 5
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LICENSED OPERATOR REQUAL REMEDIAL TRAINING

7/14/90 - 7/16/90, Saturday, Sunday, Monday

INSTRUCTORS: J. Bennett : CREW: K. Morgan
- M. Meyer G. Kaegi
C. Hunt P. Sullivan

S. Arebough - day | and day 2
J. Mcllem - day 3 only

DAY |

ESG-15 ATWS w/SORV

REM 90-6 Hydraulic Lock ATWS

REM 90-7 Recirc Pump Trip w/ATWS (ran twice)
REM 90-9  Turbine Trip With ATWS

REM 90-6  [tydraulic Lock ATWS

Class ATWS EOP

DAY 2

ESG-3 Recirc Seal Failure/Small LOCA Inside Containment

REM 90-10  Loss of 125v DC Div I W/Leak Inside Containment

REM 90-8 Station Blackout

REM 90-5 lLoss of DW Céo]ing/Stcam Leak Requiring Ulse of DW Sprays
Class EOP 1, EOP 2, LPCI Loop Select, RPV/F, ALC, LD

DAY 3
ESG-R RWCU Leak/MSI. Leak in Steam Tunncl

'REM 90-1 Leak Outside Primary Containment

REM 90-12 - Loss of All Powe_r to Nonessential Busses 1Al and 1A2
Class EOP 3
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’ STUDENT SIMULATOR PROGRESS EVALUA TION

Student Name ¥Kitw ‘v\c'(zf\j\w

Dates Covered T4 - 7lie/40
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® - STUDENT SIMULATOR PROGRESS EVALUATION
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