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SIMULATOR CERTIFICATION TEST DOCUMENT

SCOPE

The intent of this document is to be an overview of the simulator
centification. Documentation in this submittai document is supported by the
Simulator Certifization Test Documents for Calvert Cliffs, Units One and
Two. This document contains all the necessary forms ne- i to certify the
Unit One Reference Plant Simulator for use on Unit e aind Unit Two at
Calvert Cliffs per ANS 3.5,1985 and Reg. < ide (140,




NRC FORM 474
LIST OF EXCEPTIONS

Unit 1




< US NUCLEAR REOULAT MW
a t L SIMULATION FACILITY CERTIFICATION o

RUCTIONS. This form i 1o be filed tor initial certification, recertification (if required), and for any change 1o » simulation facility performance testing plan
atter ininal wbmittal of such a plan. Provige the lollowing information, and check the appropriate box 1o indicate reason for submittal,

g ‘ . o —
Calvert Cliffs Nuclear Power Plant, Unit One 0 2

CENSEE . . ‘ oy S
Baltimore Gas and Electric Company I 12/27/90

M- ”M'N.ﬂ“ . mmn e o 0 ‘- hww
AT T e o0 A o | 13 o ) e & M o W S e 0k
m-ncm --lu-nn-m —-mumu.-u-—-v

ME for otaer wentifcation) AND LOCATION OF SIMULATION FAGILITY

Calvert Cliffs Nuclear Power Plant, Lusby, Maryland 20657

Iﬂluu' ION FACILITY PERFORMANCE TEST ABSTRACTS ATT JHED /F (v performancd testi congucted in tAe pariod ending with the dete of this certification)!

ESCRIPTION OF PERFORMANCE TESTING COMPLETED (A rtach aoditional pagei1/ a1 mecesssry. and igwntily the 11em 0escription being continued)

See Section 11 of this Submittal Document,

SIMULATION FACILITY PERFORMANCE TESTING SCHEDULE ATTACHED /For the cosduct of apavoaimately 25% 0f parformance 1ests pev yesr 1or the four yaer paned
COMMPN g with the dare of tha cortihication |

ESCRIFTION OF PERFOAMANCE TESTING TO BE CONDUCTED (& 11a0h aceit/0ne/ pageis) 85 Mecessary and identily the item Jascriplion being continued)

See Section I of this Submi.wl Document.

:[’E RFORMANCE TESTING PLAN CHANGE (For any modification 10 4 parformance 1e1ing plan Jubrm it1ed on o Drevious cetilcation)

ESCRIPTION OF PERFOAMANCE TESTING PLAN CHANGE (A11a0A 200 110/ 249¢15/ &1 NCRINZy and ientify the 1tem Jescription being Continued)
-
-

RECERTIFICATION (Dew 10 cOrrective SCTIONS AN JTTICH Fo30uITE OF COMPITIT DEFFOFMNce LESTing 1n actordance with 10 CEA § 85 4500)15)1v
ATTICH POt i 1 41 nee I (gentily the (tem g_gl'on Lo continyed |

vy 13430 LLATEMENL O OMuOn 1t 1Ay & m-nq ALEENMENts My, De WHICT [0 Civl ING SNIMIAY WACHIONT | Cerlily unader DEnaity ol Derury that the wigrmaLion in this
u'wm 4n aTEn mensr T Mye angl Cos

HGNATURE - A HORIZ!’ EP hﬁ T”'J Ion! 3
sf{‘ Vice President, Nuclear Energy - 11-9)

h accordance mqk !01’5 Ay 55 5" Commyfnications, this form shall be submitted 1o the NRC a3 follows
UY MAIL ADDRESSED TO| Director, Office of Nuclear Reactor Regulation  BY DELIVERY IN PERSON
U.S Nuclear Regulatory Commission TO THE NRC OFFICE AT 7920 Norlolk Avenue
Washington, OC 20555 Oethesda, MO




LIST OF EXCEPTIONS / CALVERT CLIFFS / REFERENCE PLANT SIMULATOR

ANS 3.5 Section 3.1.1 (6) Normal Plant Evolutions: *Load Changes*

Manual load changes were performed AW section 3.1.1 (2) and
3.1.1 (8) GE has no automatic turbine operation and reactor auto
control is disabled at reference plant and on simulator.

ANS 3.5 Section3.1.1 (7) Normal Piant Evolutions:
*Startup, shutdown and power operations with less than full
reactor coolant flow."

Technical specifications do not allow power operation with less
than full reactor coolant flow.

ANS 3.5 Section 3.1.2 (25) Plant Maifunction for *RCS pressure control system failure
including turbine bypass fallure (BWR) "

Reference Plant is a Pressurized Water Reactor.

ANS 3.5 Appendix B UNIPLOT records have a minimum resolution of 1 second
vice 0.5 second required by appendix B,

FSAR Event “Turbine Generator Overspeed Incident” has no
malfunction.

The FSAR analysis was performed to determine if a missile
would enter the control spaces.



. F3AR Event

. FSAR Event

. Section IV.H

*Waste Evaporator Incident® has no malfunction.

The effects of this inckdent are similar to the effects of the waste gas
incident, which has an assoclated malfunction, and was not
specifically simulated.

*Maximum Mypothetical Accident” has no malfunction.

This accident can be simulated through 2 combination of
malfunctions. Since this is considered incredible, it was not
spacifically simulated.

Simulator Operating Limits

Conditions of events beyond known plant behavior are currently
being investigated under SMR# 1702. These limits do not currently
exist on the simulator and we are taking an exception to ANS 3.5
until these limits can be incorporated. This SMR is scheduled for
completion in the 1st quarter of 1991,

. Calvert Cliffs is a dual unit, mirror-imaged, control room. BG & E takes exception to the Unit
Two portion of the control room per the Unit Two submittal,






JEST ABSTRACTS INDEX

Real Time Test
Central Processing Unit Utilization Test
Operational Check of Real Time Simulation
Cold Shutdown to Hot Standby
Core Performance Tests
Plant Operations in Hot Standby
Nuclear Startup from Hot Standby tc 10% Rated Thermal Power
Turbine Startup ard Generator Synchronization
Nuclear Startup from 10% Rated Thermal Power to 100% Rated Thermal Power
Plant Shutdown from 100% Rated Thermal Power to Hot Standby and Cooldown to Cold
Shutdown Conditions
Reactor Trip Followed by Recovery to Rated Power
25% Steady State Check
75% Steady State Check
100% Steady State Check
Steady State 100% Power Conditions Drift Check
Malfunctions
002 Wide Range Nuclear Instrument Channel High Voltage Power Supply Fallure
003 Wide Range Nuclear Instrument Channel Pre-amp Output Falls Low
004 Wide Range Nuclear Instrument Channel Start-Up Rate Degradation
008 Power Range Safety or Control Channel Detector Output Falls
010  Power Range Safety or Control Channel Output From Power Summer Falls High
oM Power Range Safety or Contro/ Zhannel Output From Power Summer Fails Low
012 Power Range Safety or Controi Channel Linear Amp Falls High
016 RPS Channel B Bistable Trip Relay Contact Falils to Open on Trip
017 Reactor Protection System Logic Matrix Relay AB-1 Coil
018 Fallure of Automatic Reactor Trip
019 Fallure of Manual Reactor Trip
020 PRS Logic Matrix Power Supply Failure
021 Failure of CEA Withdrawal Interlocks to Block Rod Withdrawal
023 Uncontrolled Withdrawal of Individual Control Element Assembly or Group of
Control Element Assemblies
024 Uncontrolled Insertion of Individual Control Element Assembly or Group of Control
Element Assemblies
Uncont. olled Withdrawal of a Single Control Element Assembly
Uncontrolled Insertion of a Single Control Element Assembly
Uncoupled Control Element Assembly
All Control Element Assemblies Fail to Move on Demand (Manual)
Control Pulses Sent but Control Element Assembly Doesn’t Move. Control
Element Assembly is Trippable
Stuck Control Element Assembly. Wili Not Trip
Failure of Control Element Assembly to Move
Dropped Contro! Element Assembly
Individual Control Element Assembly Reed Switch Position Indication Falls
Rupture of CEDM Housing (Control Element Assembly #1)
Reactor Trip
Control Element Drive Motor Generator Trips
Inadvertent Opening of a Single Reactor Trip Breaker
Loop 128 Double-ended Rupture of RCS Cold Leg
Reactor Coolant System Leak into Containment
Fallure of Reactor Vessel Level Detector




Malfunctinans (continuad)

043 Reactor Coolant Pump Trip

04t Locked Rotor on Reactor Coolant Pump 11B

047 RCP Ol Lit Purp Fallure

048 Fallure of Reactor Coolant Pump First Stage Seal

040 Fallure of RCP Second Stage S«al

050 Fallure of RCP Third Stage Seal

054 Pressurizer Spray Valve 100E Fails Open

059 Power Operated Rellef Valve Leakage

060 Prassurizer Power Operated Relief Valve ERV-402 Leaks

061 Pressurizer Satety Valve Leakage

062 Pressurizer Pressure Controf Fails Hi/Lo

064 Low Range Pressurizer Pressure Transmitters Fall Hi ‘Lo

065 Pressurizer Leve! Control Fails Mi/Lo

068 Leak in Letaown Line Inside Cntmt (Between Check Valve & 1-TE-221)
069 Leak in Letdown Line in Pen Room 070 Loss of Flow from Charging Pump
070 Loss of Charging Pump Due to Broken Shaft

073 Loss of Normal Letdown Due to 1-CVC-516 Failing Closed

075 Loss of Component Cooling to the Non-Regenerative Heat Exchanger
078 Fallure of Boronometer

079 inadvetent Boration

082 Failure of Boric Acid Pump

083 Voiurne Control Tank Level Transmitter Fails Hi/Lo

086 Leakage Through Letdown Line Relief Valve

087 Charging Pump Primary Packing Leak

091 Steam Generator Tube Leakage

092 Steam Generator Gross Tube Failure

093 Main Steam Isolation Valve Stuck @ 90% of Full Open

094 Main Stearn {sclation Valve Fails Closed

095 Steam Generator Level Control System Transmitter Fails Hi/Lo
096 Steam Generator Level Transmitter for Protection Channels Fails M /L
098 Steam Generator Pressure Transmiiter Fails High or Low

100 Steam Generator Differential Pressure Transmitter Fails High or Low
102 Inadvertent Slow Closure of Main Steam !solation Valve

103 Turbine Bypass Valve's Faill Open (Any Combination)

104 Steam Line Rupture Inside Cntmt

105 Steam Line ruptura Qutside Cntmt

108 Turbine Bypass Vaives Fail Closed

109 Turbine Bypass Valve Controller fails in Auto Mode

110 Failure of Steam Fiow Transmit. * Hi/Lo

112 Atmospheric Dump Valve Contron r Fails While in Automatic Mode
113 Main Steam Safety Valve's Fail Upen

114 Turbine Trip (U-1)

115 Failure of Automatic Turbine Trip

116 Turbine Control Valve fails Open (U-1)

131 Turbine High Vibration Trip

135 MSR Relief Valve Fails Open (U-1)

137 Main Generator Trip (U-1)

138 Load Rejection (U-1)

140 Auto Volt Regulator Maloperation (U-1)

141 Loss of Stator Liquid Cooling

149 Loss of Off-site Power




Malfunctions (continued)

150
151
1563
164
166
166
157
158
159
160
161
162
163
164
165
166
167
170
17
173
174
175
176
177
180
181
183
185
186
188
189
190
191
196
197

200
203
204
208
207
213
216
219
223
224
228
226
227
228

Loss of 13 KV Service Transformer

Loss of 13 KV Bus

Loss of 4 KV Bus

Loss of 480 V Bus

Loss of 480 V Reactor Motor Control Center

Loss of a Turbine Motor Control Center

Loss of Pressurizer Heater Motor Control Centers

Loss of Non-v *al 120/208 VAC Instrument Bus

Loss of 120 Vital Instrument Bus

Loss of 2560 Vde Emergency DC Bus

Fallure of Emergency Diesel Generator to Start

Loss of 125 Vital DT Bus

Loss of Condenser Vacuum

Hotwell Level Control Problems

Gross Condenser Tube Leakage

Loss of Condensate Pump

Loss of Condensate Booster Pump

Steam Generator Feed Pump Trip

Feed Regulating Valve Fails Full Open or Closed in Auto Control
Erratic Operation of Feed Regulating Valve

Feed Reguiating Valve Differential Pressure Transmitter Falis Hi/Low
Feedwater Line Rupture Inside the containment; Before Check Valve
Feedwater Line Rupture Inside the Containment; After the Check Valve
Feed Line Rupture Outside of the Containment

Loss of Heater Drain Pump

Feed Flow Transmitter input to Control Channel Falls

Loss of Auxillary Feedwater Pump

Auxiliary Feedwater Pipe Rupture

Failure of Auxiliay Feedwater Actuation Signal to actuate

Fallure of High Pressure Safety injection Pump

Fallure of Low Pressure Safety Injection Pump

Fallure of Containment Spray Pump

High Pressure Safety Injection Valves Fall as is

Fallure of Safety Injection Actuation Signal to Actuate on Auto Demand
Fallure of Safety Injection Actuation Signal Manual Initiation

Fallure of Containment Spray Actuation Signal Signal to Actuate on Auto Demand
Failure of CSAS Manual Initiation

Failure of RAS Signal to Actuate on Auto Demand

Failure of Diverse Scram Contactors to Open

Spurious CIS Signal

Fallure of Containment Cooling Fans

Falled Fuel Equivalent to 1 Fuel Pin

Accidental Release of Gaseous Waste

High Radiation Alarms on Process Radiation Monitors

Loss of Component Cooling Pump

Loss of Service Water Pump

Loss of Sait Water Pump

Loss of Service Water to Turbine Building

Loss of Instrument Air

Loss of instrument Alr in containment



Malfunctions (continued)

233 Loss of Component Cooling Water to Containment
234  Loss of Motor Driven Aux Feed Pump

238  Core Exh Thermocouple (CET) Meter Falls

239  Core Exit Thermocouple (CET) Detector Falls

0. Annual Operability Tests
25% Power Meat/Mass Balance
50% Power Heat Balance
75% Power iHeat/Mass Balance
100% Power Heat Balance
Reactor Trip
Simultaneous Trip of Both Main Feedwater Pumps
Simultaneous Closure of Both MSIVs
Simuttaneous Trip of all Four Reactor Coolant Pumps
Trip of #11A Reactor Coolarit Pump
Main Turbine Trip Below 15% Power
Maximum Rate of Power Ramp 100% to 75% to 100%
Maximum Size L.oss of Coolant Accident with Loss of Offsite Power
Unisolable Main Staam Line Break in Containment
Slow Depressurization of the Reactor Coolant Systemn without High Pressure Safety
Injection

P. Simulator Training Capabillities
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ATTACHMENT 1A
BIMULATOR PERFORMANCE TEST ABSTRACT

L4

TEBT TITLE: _ 0/ CHECA OF RERL T2l [l BI2eA

ANS=-3./, 1985 Requirement: g2 s 73 / Malfunction #: 222 /¢Y

Test Document Section Number: 7. 24 ¥ pate_s2/i2/%0
Description of Test: Ciléck LEAL T/020€ [l PIReS (R7 LSKICEMA ML
G DN THROINE P ELERBDUIN LOND CEA INIERTIGH 18
JZRLNHIT N TH OIND a1 TP T I BUF AN TTIONM L

Component Tested: Zz Severity: /M}g

Initial Conditions: 7/ rovég mec $dus x‘z'//ac/a LONER mec E& XE .

Transient Initiator: 2o Fpeiacrzens 222 ArAd 1o0Y

Duration of Test: / Hours
Parameters plotted:

Aon

Termination Criteria:__#¢¢ PR IP (Ccigsc7E L

Acceptance Criteria (Baseline Data):

«~ _Plant Data RETRAN Best Estimate

Similar Plant Data FSAR

Reference: _( & Jrpling JRPININEG Bl lil, CELSL JFITEM

LELCLILTITA

Test Results @ SBAT (Circle One)
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TEBT TITLE: _(0 L INUTOowA TO Ho¥ JIrrael)

ANS-3.5, 1985 Requirement: 3./ / (') Malfunction #:__./A
Test Document Section Number:__ T €./ Date_s/21-29/%0
Description of Test:_meseu vil THE SiImulMIVR FRom Cot D
AHATLOw N CONOITIONT T® ppof STANLEY Cor@lTIONS Gsfiné PLALT

LROCEPUARE] smCl (XK UInE Wl YXBIE MBLYE LOJ VERIF , (QCKED YOLvE

VERIE, Pik PRUCCOUREL ISTRD i " gy pi KENCE

Component Tested: A /n Severity:__ /A

Initial Conditions:_/Y%¢ i PEPIAEDL T 10/ 0OLE GF o] LE &

Transient Initiator: s /A

Duration of Test: __2© Hours

Parameters plotted:

LoweR () TIMPERATURES | CRESTURIZER mamgr!&;

lrepm SN CEuis zt‘“’,;yrua ConTmimenT PRES/TENL (08 TEML
Termination Criteria:__jpor 7P oBY conmp/rienS (ru " pmo 2D rmv)

Acceptance Criteria (Baseline Data):

v Plant Data RETRAN Best Estimate

Similar Plant Data FSAR

> . ; T VRl PIITHW | 2 VA
PLANT TR Flef U_{[x[}&(ﬂ Conknl (b‘l'-! IFILAw (L((‘k"’ €

Rot(qronce:_gf-l _JSTP-0-7 frf-0-¢62-1, Srp-0- 93~/
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Test Results QA})/uun'r (Circle One)
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f
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KEBETIV. 7 <R POriTiga) [okoN CONCEOTRATICH
I'd

Termination Criteria: QpPrd Co(lsc7v L

Acceptance Criteria (Baseline Data):

__ Plant Data RETRAN " Best Estimate
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Component Tested: .. /4 Severity: /A
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Duration of Test: _& /¥ Hours

Parameters plotted:
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