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I . TRAINING DESCRIPTION

C.

Title of Lesson: Containment Atmospheric Monitoring System I2

Lesson Description: This lesson contains information pertaining to
the Containment Atmospheric Monitoring System. The scope of this (

training is defined by the learning objectives and in general covers

the knowledge required of a Licensed Control Room Operator. I

Estimate of the Duration of the Lesson: 1.5 Hours I

Method of Evaluation, Grade Format, and Standard of Evaluation:
Hritten exam, passing grade of 80% or greater. I

Method and Setting of Instruction: This lecture should be conducted (

in the classroom.
I

Prerequisites:
I

l. Instructor:
I

a. Certified in accordance with NTP-16.
I

2. Trainee: I

a. Initial License Candidate — In accordance with the I

eligibility requirements of NTP-10.
I

b. Licensed Operator Requal — In accordance with the I

requirements of NTP-11.
I

G. References:

Technical Specifications:
a. 3/4.3.2, Isolation Actuation Instrumentation
b. 3/4.3.7.5, Accident Monitoring Instrumentation
c. 3/4.5.3, 3/4.6.2.1, Suppression Pool

d. 3/4.6.1.2, Primary Containment Leakage

e. 3/4.6.1.6, Drywell Average Air Temperature
„

f. 3/4.6.3, Primary Containment Isolation Valves

g. 3/4.6.6.2, Drywell and Suppression Chamber Oxygen

Concentration
2. Procedures:

a. N2-0P-82, Containment Atmospheric Monitoring System

3. NMP-2 FSAR

a. Design Bases, Vol. 14, Chapter 6.2
l

UNIT 2 OPS/440
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drawings, objectives, procedures,
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1.

2.

3.

4.

AP-9.0, Administration cf Training
NTP-10.0, Training of Licensed Operator Candidates
NTP- 11.0, Licensed Operator Requalification Training
NTP-12.0, Unlicensed Operator Training

III. TRAINING MATERIALS

A. Instructor Materials:
1. Classroom

2. Lesson Plan

3. TR

Transparency package

Overhead projector
Applicable references
Trainee handouts

4.

5.

6.

7.

8. Course Evaluation sheets

B. Trainee Materials:
1. Handouts (can include text,

etc).
2. Pens, pencils, paper
3. Course Evaluation

IV. EXAM AND MASTER ANSWER KEYS

A. Exams will be generated and administered as necessary.
B. Exams and master answer keys will be on permanent file in the

Records Room.

UNIT 2 OPS/440
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LEARNING OBJECTIVES

A. Terminal Objectives: I2

Upon completion of this lesson, the trainee will demonstrate the

knowledge to: I

T0-1.0 Line up the Containment Atmospheric Monitoring System and

monitor for proper operation (2239220101). I

T0-2.0 Manually isolate Containment Atmospheric Monitoring I

(2239490101). I

T0-3.0 "
Shutdown one division of Containment Atmospheric I

Monitoring System (2239230101). I

B. Enabling Objectives: I

E0-1.0 Explain the purpose and function of the Containment
1

Atmospheric Monitoring System. I

E0-2.0 Describe the purpose and function of each of the following
major components of the Containment Atmospheric Monitoring
System. I

a. Air Temperature I

b. H2/02 Monitoring I

c. System Isolation Valves I

d. Radiation Monitors I

e. Suppression Pool Temperature I

f. Pressure Indicators I

g. Suppression Pool Level I

h. Humidity Analyzer I

E0-3.0 Describe the interrelationship between the Containment

Atmospheric Monitoring System and the following list of
systems: I

a. Electrical distribution I

b. Primary Containment Isolation System I

I

I

I

UNIT 2 OPS/440
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E0-4.0

E0-5.0

E0-6.0

E0-7.0

Explain the basis for each precaution and limitation [2

listed in ~~. +~-OP-E~. "~z~/~r
Determine and use the correct procedure to identify the (

actions and/or locate information related to the following
Containment Atmospheric Monitoring System operations. I

a. Startup I

b. Shutdown I

c. Normal Operations I

d. Off-Normal Operations I

e. Annunciator Responses I

Describe how the Containment Atmospheric Monitoring System

is utilized during the performance of the EOPs. I

Determine the appropriate bases, limiting conditions for
operation, and limiting safety system setting, and/or
action statement as applicable given the NMP2 Technical

Specifications and a set of plant conditions.
I

UNIT 2 OPS/440
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VI . LES ONTENT

LESSON CONTENT

ELECTIVES'/

NOTES

I. INTRODUCTION

A. Introduction
1 ~ Have students fill out TR.

2. Explain purpose of Course Evaluation and how

to use it.
3. Explain method of evaluation.
4. Review student learning objectives.
5. Course agenda

Distribute TR for comp 1 etion.
Distribute Course Evaluation Forms and

describe their use.

Describe daily quizzes/weekly exams.

Review learning objectives with the class.
List the agenda on a flipchart or white
board or provide handout and review.

I2

I

I

I

I

I

I

I

I
B.

C.

Purpose

The purpose is to supply information concerning
containment parameters during normal and post
accident conditions.
General Description
1 ~ Monitors containment parameters during

normal operations and post-accident
conditions.

Parameters monitored
1. Drywell

a. Air Temperature

b. H2/02 Conc.

c. Gaseous and particulate
radiation levels

d. Pressure

E0-1.0 I2

2 OPS/440
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VI. LES. ONTENT

LESSON CONTENT DELIVERY NOTES

ELECTIVES/

NOTES

2. Suppression Chamber

a. Air Temperature

b. H2/02 Conc.

c. Pressure

d. Pool level
e. Pool temperature

Monitors par<rmeters during "Type A" testing.
All lin«s which penetrate the containment
ar'e lreat traced to prevent condensation
fonna t i on.

DETAILED DESCRIPTION

B.

Air Temper ature
1. Drywe 1 1

a. Six Div I and Six Div II RTD's used.
b. Highest readings and lowest reading for

each Div. displayed in the Control Room.

c. Input- to computer and recorder.
2. Suppression Chamber

a. fhree Div I and three Div II RTD's used.
b. Highest reading and lowest reading

display in Control Room.

H2/02 Monitors
l. Two independent systems.
2. Eaclr monitors three drywe11 and two

suppl'essrolr clralllbel loca t rons.

Point out that the SPDS only provides
averaged values. Limits are reached
based on individual meter readouts.

E0-2.0a i2
E0-2.0b

I

E0-2.0c

E0-2.0d

E0-2.08

E0-2.0f
E0-2.0g

E0-2.0h

'IWII 2 OPS/440
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Vl. LESS NTENT

! 'ARSON CONTENT DELIVERY NOTES

ECTIVES/

NOTES

C.

2. Isolate on:

3.

4,

a. High Drywell Pressure (1.68 psig)
b. Double Low Level (Lvl II, 108.8")
Part of Group 8 isolations.
Can be overridden open using LOCA bypass
swi tches.

5. Sample connections for Post Accident
Monitoring are provided.

Radiation Monitors
1. Two systems (Div I and Div II)
2. Use same sample lines as H2/02 samplers.
3. Monitor containment gaseous and particulate

radiation levels.
Suppression Pool Temperature
l. Uses 14 dual element RTD's per Div I and Div

II, one element is an installed spare.
2. 10 RTD's per Div. at 199'levation in

Suppression Pool

02-L01-001-223-2-06 -7 May 1991

3. Rotates sample points every 12 minutes, so

entire containment is sampled once/hour.
a. Sequence timer opens and closes valves

for sample and return points.
b. Can be manually aligned to a single-

sample point.
Containment Isolation Valves
l. Each division provided with containment

isolation valves.

Nuwwl uaRAr~d4 ~>
ik'g~~gg(p gi%'rVI/AEPA 7 h'N ~~ h~~~+~~J

g~g rg;HWAeuuur aF i'd Fus'ert~
SAN rp zr~8uz~ R~8 PRo'v/8& A4

Point out that SPDS identifies the
PC1S groups and whether or not all
associated isolation valves are closed.

u ~ma iw xx. P0hK zz, ~~iJ s us~ C~
gc rswucA hyc~~~ ~wide(s) h z~/tl
II'EQPl885 WiV7IQ'4 TO 7cCk! S/WS, Z~ g,$ .'3

~ 3LK3

CMS-10A-1 (gaseous)
CMS-10A-2 (particulate)
CMS-10B-1 (gaseous)
CMS-10B-2 (particulate)
(Tech Spec monitors)





Vl. LESS )NTENT

'SsON CONTENT DELIVERY NOTES

ECl IVES/

NOTES

a. Provides signals to alarm functions,
computer points.

b. Can select indication on Panel 601.

3. 4 RTD's per Div at 197'lev. in Suppression
Pool

Signals provided to:
1. Post Accident Monitoring
2. Computer Points
3. Indication on Panel 601, through

selector switch
4. Temp. recorders on Panel 898

(NOTE: Refer to instrumentation
section.)

Pressure Indication
1. Drywell Pressure

a. Monitored by two Div I pressure
transmitters, one Div I pressure
switch, and the Div II pressure
transmitters.

b. One pressure transmitter per Div
monitors upper portion of drywell, one

per Div lower portion of drywell.
2. Suppression Chamber

a. Monitored by two pressure transmitters
b. One per division.

90'F SP bulk temp requires entry into EOPs.

110'F SP bulk temp reqires reqctor scram

initiation (manual).

Two ranges

1. Narrow

-5 psig to + 5 psig
2. Hide

0 psig to 150 psig

'".' UPS/440
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VI . LESS NTENT

LESSON CONTENT DELIVERY NOTES

ECTI
VES/'OTES

c. Div I supplies indication in Control
Room.

d. Div II supplies a Control Room chart
recorder.

Suppression Pool Level

a. Monitored by two level transmitters per Div.
b. Div I supplies Control Room indication and

computer points.
c. Div II supplies

1) Control Room indication (P601)

2) Control Room recorder (P898)
Humidity Analyzers
l. Used only for "Type A" Leak Rate Testing.
2. Permanent brackets exist, detectors

installed temporarily.

(On P601 is Div I indicator)

(On P898 is Div II recorder)

I I I . INSTRUMENTATION, CONTROL, AND INTERLOCKS

A. Instrumentation
l. Air Temperature

a. Drywell

1) Highest and lowest of six RTD's

displayed on P873 (Div I) and P875

(Div II).

~II 2 OPS/440
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Vl . LESS NTENT

LESSON CONTENT DELIVERY NOTES

ECTIVES/

NOTES

2) Alarms on P873, P875 at 150 F

b. Suppression Chamber.

1) Highest and lowest of
, three RTD's displayed on

P873 (Di v I) and P875

(Div II).
2) Alarm at 83.5'F on

respective panel.
Radiation Monitoring
a. Two monitors (Div I and Div II).
b. Each monitor samples two elevations in

Drywell for gaseous and particulate
radiation.

c. Indications on P880 in Control Room.

d. Alarms on P851 when setpoints exceeded.

H2/02 Analyzer
a. Samples drywell and suppression chamber

in 5 locations on a rotating basis.
b. Two monitors (Div I/Div II).
c. H2 Conc.

1) Div I indication on P601 (0-30/).
2) Div II recorder on P898.

3) Alarm on P873 (Div I) and P875

(Div II) at > 3.7/ (+ .1).
4) Each division supplies computer

points.

Point out that the H2/02 can be

selected to monitor one point only.
(Non-rotating)

The two monitor systems are divisioned.
One is located on P873; the other is
located on P875.

2 OPS/440

02-LOT-001-223-2-06 -10 May 1991





VI. LESS )NTENT

LESSON CONTENT DELIVERY NOTES

ECTI VES/ .

NOTES

4.

1) 10 RTD's for each Div.
2) Indicated on P601 through a

selector switch.
3) Alarms on P601

a) High at 82.5'F
b) High/High at 101'F

b. 197'levation
Post Accident Monitoring.
4 RTD's for each Div.2)

3) Indication on P601 through a

selector switch.
4) Div II supplies recorders on P898.

5) Causes no alarms.
Pressure Indication
a. Drywell Pressure

1) Narrow Range (-5 to +5 psig)

d. 02 Conc.

1) Div I indication on P601 (0-10%%d).

2) Div II recorder on P898.

3) Alarm on P873 (Div I) and P875

(Div II) at ) 3.5% (+ .1).
4) Each Div. supplies computer points.

Suppression Pool Temperature

a. 199'levation

High DH pressure (1.68k')

requires entry into EOPs.

~4ll 2 OPS/440
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VI. LES ONTENT

LESSON CONTENT DELIVERY NOTES

JECTIVES/

NOTES

a. Div I supplies:
1) Indi cation on P601.

2) Alarm on P873 at 1.5

Pslg.
3) Computer points.

b. Div II supplies:
1) Indication on P601.

2) Recorder on P898.

3) Alarm on P875 at 1.5

Pslg.
4) Computer points.

2) Hide Range (0-150 psig)
a. Div I supplies:

1) Indication on P601.

2) Computer points.
b. Div II supplies:

1) Recorder on P898.

2) Computer points.
Suppression Chamber

1) Narrow Range (-5 to +5 psig). Div
I and II supply indication on P601.

2) Hide Range (0-150 psig)
a. Div I supplies indication on

P601.

b. Div II supplies a recorder on

P898.

L.'NIT 2 OPS/440
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Vl . LESS NTENT

LESSON CONTENT DELIVERY NOTES

ECTI
VES/'OTES

6) Suppression Pool Level

1) 2 Level Transmitters per Div.
2) Narrow Range (198'-202') Div I/II

indicate on P601.

3) Wide Range (197' 217')
a. Div I indicates on P601.

b. Div II supplies a recorder on P898.
B. Controls

1. Containment Isolation Valves
a. Div I controlled from P873.

b. Div II controlled from P875.

c. Manual isolation buttons on P602 for
each division, arm and depress type
with amber ind. light.

d. LOCA override switches for each

Division located on respective panel
for post accident sampling capability.

H2/02 Sample Systems can be manually aligned
for single-stream sampling at P873 (Div I)
and P875 (Div II)

IV. SYSTEM OPERATION

A. Normal Operation
1. Monitoring parameters throughout the

containment.

02-LOT-001-223-2-06 -13 May 1991
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VI. LESS NTENT

LESSON CONTENT DELIVERY NOTES

ECTIVESI

NOTES

2. H2/02 samplers rotate sample points every 12

minutes to sample entire containment once

per hour. To monitor for a possible
explosive concentration existing in the
containment, especially during a LOCA.

3. Review precautions and limitations of
N2-0P-82.

B. Post Accident Monitoring
1. LOCA override switches enable operation to

supply containment for H2/02 and radiation
levels.

2. Suppression Pool Temperature provided at
197'evel to P898.

System startup and shutdown (OP-82).
Abnormal Separation
1. Post lOCA containment atmosphere monitoring
2. Changing sample sources
3. Div. I/II manual isolation
4. Post accident sampling
Annunciator/Alarm Response

1. Section I of N2-OP-82

EOPs

r/ht4& dPKRrf7/dk'S /4
~/uuuwz (~ir// ~/uutu rAr// //// r//u///yu/u/g)
ger g rZC~eqgr yF ~I4~FA'PW t
&l5 r// srA8///zt Akl1 //J'du/rJ~ ~~ g/gq1<1~autre'WA/r~

l2

I

(2

I

I

I

I

I

I

I

l. Using N2-EOP-PCC, show the orocedureu~g>IV
guidance for using &AS during EOPn
con >tions. CMAi~JPCe7 A7AJ5//jf/PC I'14PI$4++ 5~~~

~ ~~ >+g p~-~P-y g7QCA J34/8~/
~A/ig gg-P'-jg 3ZC7. 8, E

~p,vl'J J
J

O-6.0

I

~
'.' 2 OPS/440
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V1. LESS NTENT

LESSON CONTENT DELIVERY NOTES

ECTIVES/

NOTES

SYSTEM INTERRELATIONS

A. Electrical Distribution
E0-3.0a i2
E0-3.0b

B.

1. Solenoid operated isolation valves powered

from 2SCM*PNL102A (2EJS*USl) for Div I and

2SCM*PNL302B (2EJS*US3) for Div II.
2. H2/02 analyzers powered from:

a. NA 2SCV*PNL101A

b. *
cV+Pn/L9o/g

Primary Containment I so 1 a tion Sys tern Prov i des

isolation signals to the containment isolation
val ves.

R+iRg//g/ </A//7dW /<M~>/4A/Q /Rcpt /PAP~
rzuO ruZg %uSC-S, VA'SY WL50 ~im 8)y- Aeh

A/I;Wraus< RVAllhi3l- rS drÃRArW reed
uu'wWE(/7'sdWrzdf2 VALVE5.

)pV'/z~/</

Vl DETAILED SYS'EM REFERENCE REVIEW

Review each of the following referenced documents with
the class:

EO- 7.0 I2

A. Technical Specifications
1. 3/4.3.2, Isolation Actuation Instrumentation
2. 3/4.3.7.5, Accident Monitoring

Instrumentation
3. 3.5.3, 3/4.6.2.1, Suppression Pool
4. 3/4.6.1.2, Primary Containment Leakage
5. 3/4.6.16, Drywell Average Air Temperature
6. 3/4.6.3, Primary Containment Isolation Valves
7. 3/4.6.6.2, Drywell and Suppression Chamber

Oxygen Concentration.

OP') /440
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Vl. LES :ONTENT

LESSON CO ENT DELIVERY NOTES

ELECTIVES'/

NOTES

B. Procedures

1. N2-0P-82, "Containment Atmospheric

Monitoring System"

C. NMP-2 FSAR

Design Basis, Volume 14, Chapter 6.2

VII. RELATED PLANT EVENTS

A. SER 18-81 high failure recurrence rate
Containment Atmospheri c Honi toring System.

B. IEN 83-23 Inop Containment Atmospheric Sensing
Systems

]2

I

I

I

VIII. SYSTEM HISTORY

A. N/A
(2

IX. HRAP-UP

A. Review the student learning objectives.

(INIT 2 OPS/440
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HIGH FAILURE RECURRENCE RATE - COHTAIHHEHT ATMO GFHERIC

MONITORING SYSTEM (CAMS)

~HIT;
>OC HO/LER HO:
>ATE:
ISS/A+EA o

BRUHSMICK 1

50-325/80-066
08/24/80
GE/VEDIC

.:VEHT DESCRIPTION:

)URIHG HORMAL SURVEILLAHCEr THE COHTAIHMEHT ATMOSPHERIC MOHITOR <CAM) OXYGEN

ANALYZER FAILED. SIMILAR EVENTS IHVOLVIHG THIS MONITOR HAVE BEEH REPORTED IH
I HE PAST ~

i"HE MONITOR OXYGEN AHALY2ER INDICATED UP SCALE DUE TO LOSS OF SAMPLE FLOM
:AUSED BY EXCESSIVE MOISTURE IH ANALYZER AIR DRYER e DRYER WAS DRIED OUT AHD .

RETURNED TO SERVICF ~

OUF. TO A HISTORY OF SIMILAR MOISTURE PROBLEMS AHD OTHER HARDWARE PROBLEMSI~ VIHG THIS TYPE OF MOHITORr PLAHT MODIFICATIONS ARE PLAHHED TO INSTALL A

g~MOH ITOR .

EHT1

DURIHG THE PAST SEVERAL YEARSt A SIGHIFICAHT HUMBER OF LERS HAVE BEEN ISSUED
REGARD IHG O'AM SYSTEM FAZLURES. l4HILE EACH INDIVIDUAL LER HAS BEEH EVALUATED
AS IHSIGHIFICAHTr THE ACCUMULATIOH OF LERS FROM MANY PLANTS INDICATES ThAT
CHRONIC OPERATING AHD MAIHTEHAHCE PROBLEMS EXIST AT BOTH BQR AHD PWR PLANTS+
FURTHERMOREr THE SAFETY SZGHIFICAHCE OF THE CAM SYSTEMt COHSISTIHG OF
COHTAIHMEHT RADIATIOH MOHITORSr HYDROGEH MOHITORSt AHD FOR SOME PLANTS OXYGEN
MON ITORSt IS IHCREASIHG AS HRC REQUIREMENTS ( I ~ E ~ t REGULATORY GUIDE 1 ~ 97
REVISION 2) EMERGE FROM THE TMI-2 INCIDENTS THESE IHCREASIHG REQUIREMENTS
SUGGEST THAT IMPROVED CAMS PERFORMANCE IS HECESSARY AT OPERATING PLAHTS IH THE
~ ORM OF IMPROVED SYSTEM AVAILABILITYr REDUCED MAIHTEHAHCE DEMAHD t AHD REDUCED
FREQUENCY OF LER SUBMITTALS TO HRC

.=OR THE LAST THREE YEARSt THE HUMBER OF CAM FAILURES REPORTED BY LER IS
DISTRIBUTED AS FOLLOMS:

1 9 7 8 1 9 7 9 9 8 0 T 0

SE BLJR PLAHTS <24)
PQR PLAHTS (27)

CE PMR PLANTS (8)
gg,! ~ oMR PLAHTS (9)

TOTAL

53
37
5
1

114

58
25

11

114

0

68
31
5

104

179
93

21

3 g2

THI S SUBJECT IS BEING FURTHER REVIEWED BY NSAC/IHF'. A
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