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REACTIC? BUILDING
REACTCR
STEAM DhUny
FUELLING mMATH"™N
SERVICE EUUNDING
CONIRCL FQOMm
ADMINISTRATICN BLILD It
TURBINE LUNDING
GENERATOR

. TURBINE

0 @ N > kv -

Fig. 10.11: General Arrangement of Buildings - Gentilly G. S.
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AREACTOR BUILDING

=

STEAM DRUM

— REACTOR

MAIN COOLANT PUMPS

<!||;'

STEAMTO TURB‘INE\

FUSLLING MACHINE

ug

Fig. 10.12: Gentilly Reactor Buildin
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. S T FONh  REACTOP FOWEP ASOwWE X% EULL POWER
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3
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- N 254 0 TV VENTILATION COMNTROLLED AREAS
A \ !\) S ACTESS CONTROLLED AS REQUIRED
NN LN RELATIVE TO HAZARD
1\3 N ]

sodaoumed s
3 ‘ -

R

IR VR |

{ J NOPRMALLY ACCESSIBLE

TOP FLOOR 311" 6" AND 31776

»

CALANDRIA VAULT (NOT ACCESSIBLE)
MODERATOR RQOM

MODERATOR AUXILIARY ROOM
FUELLING MACHINE AUXILIARY ROOM
FUELLING MACHINE SERVICE ROOM
FUEL TRANSFER ROOM

FUELLING MACHINE VAULT

VAULT AIRLOCK

W N L e WY

v FRIMARY SYSTEM AUXILIARY ROOM
10 ION CHAMBER ACCESS

11 BOILER ROOM HATCH

12 MEZZANINE OPENING

13 INDIRUMENI ROOMS

14 HELIUM VALVES

15 REACTIVITY MECHANISMS

16 BOILERS AND PUMPS

{7/ BLOWOUT AREA

18 AIRLOCKS

19 ION EXCHANGE RO0OM

20 ZONE CONTROL EQUIPMENT ROOM
21 MODERATOR LUVER GAS FQUIFMENT ROOM
22 PRESSURE RELIEF DUCY

Fig. 10.13: ?»ickering G.S. - Reactor Building
coess Control Dingran
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EL.317.¢"
REACTOR  leyommmn
AUX BAY IAL-5
\ ROOF JIREACTOR:
\ EL-294.0° [ iBUILDING!
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J R
’

LEGEND
e FOOT AND HAND MOMITOR
4 POWER QUTLETS PROVIDED
AL AIRLOCK
W FIELD CHANGE ROOMS
X ELEVATOR
00 STAIRS
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- NOTE: ARRANGEMENT FOR REACTOR BUILDING NO. 3
AS FOR NO. 1, FOR REACTOR BUILDING NO. 4
AS FOR NO.2 [(EXCEPT NO CONNECTION
PRESSURE FOR DUCT ENTRY VIA AL.PRI)
ROOF PLAN RELIEF DUCT
204.0" AND 377.4" ENCLOSED BRIDGE ‘
BUILDING FROM ADMINISTRATION BUILDING
U U MAIN PLANT ENTRANCE AND EXIT
2 PORTAL TYPE MONITORS
1 MECHANICAL MAINTENANCE AND 4 QUTLETS
2 DECONTAMINATION CENTRE
3 ACTIVE OVERHAUL BAYS
4 FUELLING MACHINE MAINTENANCE ’
5 STORES @ 19
-] CONTROL CENTRE TURBINE HALL .
7 CONCRETE MIXING : 5
8 DISPERSAL TANKS o=
9 LOCKER ROOM EESTY D
10 CONTROL MAINTENANCE SHOP - =23
1L CHEMICAL 1AR coNTROL TURBINE AUXILIARY BAY ,51 AR
12 PLASTICS LAUNDRY CENTRE R _oriem - L]
13 D0 STORES — 2 REACTOR AUXILIARY BAY me
14 VENTILATION ROOM - L s - Al @
15 CHANGE AND SHOWER N AL-427 AL AL TN 4 1
16 LAUNDRY REACTOR \-3 30 il
17 BIOASSAY AND RADIATION CONTROL BUILD{SG | . SS?L%T,SRG; ;Sﬁﬁ%’,ﬁé 1"
18 ZONE 2 WASHROOM NOPAEN S M|NO. 27 ANO, 1T oo
19 PRODUCTION OFFICE S s vabe e R \
ya € = D,0 AREA
NOTE. REACTOR BUILDINGS, REACTOR SPENT FUEL
AUXILIARY BAY AND TURBINE BAY ROOF
HALL FOR UNITS 3 AND 4 HAVE SECOND FLOOR 274.0"
SIMILAR ZONING ARRANGEMENTS
AT EL. 217'.0
AND EL. 242°.0
GROUND l
FLOOR TURBINE HALL 118 9 ... —
254.C° Y WASTE MANAGEMENT
sty sasement 21720
TURSINE AUXILIARY BAY 23 , |
EL.20)payy5T-201  EL.101 gy ST-101 ST-13258 SERVICE
. REACTOR AUXILIARY BAY o, WING
\_\ / ",‘ Py 5
\ REACTOR] ;
| (% oT113 [ zowe
;T D‘O
4 2
- \ UFGRADING [ zone 2
;L TOWER
SPENT FUEL = —r
PASSAGE ' i+-ACCESS TUNNEL ZONE 3
£L.238.¢6 SERVICE TUNNEL it TO TURBINE
EL.239.8" e HALL
'WATER| JEL-2400"
BUILDING TREATMENT
?ASEMENT PLANT
SCREEN HOUSE RAMP
EL-242.0"

Fig. 10.14:

Pickering G.S. - Plant Zoning Arrangement




SICOND SHUTDOWN SYSTEM

CHANNELIZED CAFLING VIA CONDUIT
TO CHANNELIZED INSTRUMENTY FOOMS

INSTRUMENT AIR SUPPLY

FROM HELIUM
AR Ub SYSTEM

SOLENOID
VALVE

TYPICAL
QUICK ACTING VALVES

| HELIUM
suPPLY
l TANK

9 POISON STORAGE TANKS

FIRST SHUTDOWN SYSTEM
CHANNELIZED CABLING V1A CHANNEL ZED
CABLE PANS TO CONTROL EQUIPMENT ROCM

B ELEV. 6o O

ELEV. 635 -5"

LINE FROM EACH OF )
9 POISON STORAGE TANKS f:7.

y
)

SECOND
SHLTDOWN
SYSTEM TRIP
PARAMETERS

HORIZONTAL "

tUN CHAMBER

HORIZONTAL
IN-CORE DETECTOR

CALANDRIA SHELL

Fig. 10.15: First and Second Shutdown Systems
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{___NEW FUEL
[
‘& SPENT FUEL

£ 262°9"

FUELLING MACHINE BRIDGE
NEW FUEL LOADING AREA
PNEUMATIC HOIST

NEW FUEL LOADING MECHANISM
SHIELD GATE

NEW FUEL MAGAZINE

YRANSFER MECHANISM

FUEL TRANSFER PORT

FUELLING MACHINE

VO N LALW-

Fig. 10.16: Pickering T'uel Hardling System

REACTOR

SPENT FUEL ELEYATOR

SFENT FUEL CONVEYOR
CONYEYOR UMLOADER
SIORAGE tOADER

BASKET

CONVEYOR S10P

CONVEYOR EXPANSION JOINT
CONVEYOR DRIVE

STORAGE LOADER RAM

Gel
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Bruce Booster Fuel String Assembly
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REACTOR
HORIZONTAL

_Q.____..
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i

OOSTER ASSEMBLY RETRACTED — ]

T
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TEHET
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Fig. 10.18: Bruce Booster Channel Schematic
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Fig. 10.19: Field Construction Program
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PERCENT OF TOTAL EXPENDITURE WITHOUT INTEREST

!
! !

TOTAL WITHOUT INTEREST

¥

MATERIAL & EQUIPMENT

INTEREST DURING

£

FIELD INSTALLAT_[ON

Fig. 10.20:

ENGINEERING "
& SERVICES <

3
TIME IN YEARS

-

a

Single Unit 600 MWe CANDU-PHW Plant Cash Flow

CONSTRUCTION AT 9%
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STATION MANAGER (i)

——————————————— HEALTH PHYSICIST (1—)]

|

BUSINESS PLANNING PRODUCTION THAINING SENIOR TECHNICAL
ADMINISTRATOR (1} ENGINEER (1} MANAGER (1) OFFICER (1) ENGINEER (1)

1

CLERKS SECURITY STOREKEEPER SHIFT SUPERVISOR RADIATION CONTROL TECHNICAL
LABOUR (12} 2) [41] (5) SUPERVISOR (1) ENGINEER (3)

] I .
i - ASSIST. TECH. H

ENGINCER (2) |
f 1ST OPERATOR |
n (10)
CONTROL MAINT. ' MECHANICAL MTR.
SUPERVISOR (1] SUPERVISOR (1} DRAFTSMAN
TECHNICIAN {2)
| 2NDOPERATOR
n
MECHANICAL L CHEMIST (1}
CONTROL TECH. (3) MAINTAINER (8) FUELLING
 —
OPEIATOR {5) [
CHEMICAL
ASSIST, ASSIST. MECH, TECHNICIAN {2)
CONTROL TECH. (5} MAINTAINER (5) L] ASSIST. FIELD
OPERATOR (5) .

TOTAL EMPLOYEES - 93

Fig. 10.21: Typical Nuclear Station Organization Chart
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POSITION

YEAR 1

2

3

4

5

{Month)

2 4 6 8 10 12

14 16 18 20 22 24

26 28 30 32 34 36

3840 42 44 46 48

5052 54 56 58 60

Station Manager A B C D E F G
< i s e PER—-
Sr. Tech. Eng. A B C D E F G
Shift Supvr. A B C D E F G
Training Off. A E F G
e o= p—-«—-{
Technical Eng.
Pianning Eng.
Assist. Eng. E F G
Maintenance
Supervisors A B C E F G
1st Operators A B C E F G
2nd Ogperators
A/Operators
Tradesmen E F G
Technicians - . g
C E G
Chemist - ——— Bt S
A - Hire E - Station Training

B - Nugclear Technology
C - Station Training at Nuclear Facility

D - At Design Site

F - Commissioning

G - Criticality

Fig. 10.22: sStation Training Program for Staff for First Nuclear G.S.

vl
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Fig. 10.23:

POSITION

Brief Description of Staff TPunctions

RESPONSIBILITIES

Station Manager

Production Manager

Tecnhnical Supervisor

A/Technical Supervisor
Chemist

Planning Superintendent
Planning Supervisor
Planning Analyst
A/Planning Analyst

Shift Supervisor

Shift Operating Supervisor
Operators Control Room
First Field Operator

Second QOperator A/Operator

Mechanical Maintenance
Supervisor

Control Maintanance
Supervisor

Commissioning Superintendent

Control Technician
A/Cantrol Technician

Mechanical Maintainer

Business Administrator

Training Officer

In charge of the entire station.

In charge of exccution of ail field work including operaticns,
maintenance, improvements, radiation control, chemical control,
also acts as Manager in absence of Station Manager,

Head of technical unit:

Technical problem solutions, mechanical, electrical, control, fuel
scheduting, heavy water accounting, losses, report writing,
procedurss writing.

Assists Technical Supervisor.

Chemical problems and analyses. 4

Oyerall planning of station work, including overhauls, repairs,
installations, using various scheduling techniques and evaluations.

Planning co-ordination and scheduling, set work priorities and
monitors work progress.

Assists the planning supervisor in preparing critical path schedules
or other type, analyze data, to improve planning.

In charge of power production in station on a shift basis.
Assists shift supervisor.

In charge of control room.

Foreman in charge of field uperators work for one unit.
Carry out field duties.

In charge of mechbnical maintenance.
In charge of control maintenance.

Carries out commissioning of station systems assisted by staff.
Prepares all commissioning, operating, training and maintenance
manuals. Trains initial staff on station systems and equipment.

Maintains pneumatic, electronic, electrical instrumentation,
controls and equipment, including computers.

Maintains mechanical equipment:
Welding, machining, pipefitting, millwright work.

Control Technician and Mechanical Maintainer both must be
skilled in more than one trade,

In charge of business administration including budget, cost
control, union contract, personnel problems, contracts,
equipment warranties ang station stores.

in charge of station training, schedules and arranging for training
assistance from Nuclear Training Centre.
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Fig. 10.24: Nuclear 3tation Staif Requirements

1. PROFESSIONAL ENGINEERS

Station Manager . ... ... e 1
Production Managar . u et et e e e 1
Technical Enginear (includingseniorandassist) ....................... 6
Planning Engineer .. .........oiiiitiiinnn, et i e e 1
Health Physicist . . ... i i e e i e i ieneaaas 1
Training Officer o ... it i i i e e e e e 1
® Shift Supervisor {1 pershift) ... ... ... .. . it 5
Business Administrator . . ... . .. e e 1
MMt . e e 1
18

2. TECHNOLOGISTS

Radiation Contro! SUPBIVISOr ... vttt it ittt ien it enanannannans 1
Electrical/Mechanical ... ... ... iiriiiiieeriienerenrncanannns, 1
2

3. TECHNICIANS

CREmMICal .. .t e it e e i et 2
Draftsman . ... .. i et e 1
3

4. OPERATORS

1st Operator {2 pershift) . .............. e 10
2nd {Field Operator) {1 pershift,2ondays) ......... .. coovuiviinnnnn .7
Fuelling Operatar (T pershift) . ... ... it iiieenenraennn 5
Assist. Ficld Operator {1 pershift) ... ... . i s iiiie i B

27

6. TRADESMEN

Control Maintainer SUPeIVISOr ... ... vr 'ttt eninennreanesnnnnononen 1
Control Technicians ............... e 8
Assistant Control Technicians . .......... ..t iniiiinnreennrnoeann 5
Mechanical Maintainer SUPBIVISOr .. ... v vt it enearnaenceennnnnenns 1
Mechanical Maintainers .. ... .. ... ...t iininieraeninanan 8
Assistant Mechanical Maintainers . .. ... ... ...t iiiiinninnen 5

28

6. CLERICAL, LABOUR AND SECURITY

Station ACCOUNTANT . ..ottt ettt it e iin e racaasanenenn. 1
[T 3 77 « 11 S P 3
3 (oL =TT o =T e 1
BuildingMechanic ....... . .. i i e 1
SecUrity GUAId . . . oot e e 2
TVl 2
Ut Y e e e 5
15

TOTAL 93

In tater stages of operation shift supervisor could be
made up from ranks of operators.



SAMPLE

FREQUENCY

SAMPLING LOCATION

ANALYSES

WHERE ANALYSED |

AU{Z
{a) Inhalation

{h) Immersion

Continuous
Monthly TLD!

TLD dosimeters
changed quarterly

Integrating dose
rate meter

Not more than 5 molecular sieve
samplers at station boundary

Several at ahcout 1, 5 and 15 km
from station

At one suitabls TLD site

H-3

Integrated quarterly
gamma dose

Integrated quarterly
gamma dose

Hcalth Physics
Centrzal Lab

Health Physics
Central Lab

Station Health
Physics Group

i
+
i
{

PRECIPITATION | Quarterly com~ | About 5 precipitation buckets at B-% Health Physics
posite of site station houndary and 1 at a Gross f8 Ccntral Lab
buckets reference background location
MILK Monthly in Composite of not more than 3 I-131 Station Health
summer (April farms within 10 km of station Physics Group
to October) H-3 Central Health
Physics Lab
I
WATER: !
(a) Surface Weekly Station circulating water Gross f Station Chemical i
Water composite effluent Control Lab i
i
Quarterly Station circulating water H-3, specific Healih Physics
composite effluent radionuclides Central Lab

(b) Drinking
Water

Semi-annual
composite

Municipal pumphouse if within
10 km of station

H-3; Gross 3,
(specific radio-
nuclides if 1077 Ci/
ml Gross § activity)

Health Physics
Central Lab

FISH

Twice a year

Near station outfall

Gamma spectro-
metric analysis

Health Physics
Central Lab

1 Thermoluminescence Dosimetry

Fig. 10.25: Routine Environmental Monitoring Program
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Douglas . . PHW BLW
Reactor NPD NPD Point Pickering Bruce Bruce 600 Gentilly

NO. OF ELEMENTS
PER BUNDLE 7 19 19 28 28 37 28 18
PELLETS
Density (g/cm3) 10.3 10.3 10.5 10.6 10.6 10.6 10.6 10.6
Length (mm) 22.6 19.8 20.1 20.9 20.9 19.0 20.9 Optional
ELEMENTS
Material Zirc-2 Zirc-2 Zirc-2 Zirc-4 Zirc~4 Zirc-4 LZirc-4 Zirc-4
Qutside Dia.(m) 25.4 15.2 15.2 15.2 15.2 13.1 15.2 19.7
Min. Cladding
Thickness (mm) 0.64 0.38 0.38 0.38 0.38 0.38 0.38 0.49
BUNDLES
Length (mm) 495 495 495 495 495 495 495 500
Max. Dia. (mm) 82.0 82.0 81.7 102.4 102.4 102.4 102.4 102.4
No. per Channel 9 9 12 12 13 13 13 10
OPERATING
CONDITIONS
Max. Sheath
Temperature °C 288 284 301 304 302 302 307 286
Max. Linear Ele-
ment Power(kW/m) 43.4 24.6 50.3 52.8 60.3 46.5 60.3 60.5
Average Burnup
(MWh/kg) 164 164 192 168 210 204 209 168
Average Fuel
Life (year) 4.0 2.2 2.3 1.46 2.34 2.24 1.63 1.85
Max. Fuel
Life (year) 6.2 2.6 2.6 2.48 3.79 3.63 2.28 2.4
Max. Surface
Flux (kW/mé) 544 536 1090 1150 1265 1090 1265 975

TABLE 10.3:

Design and Operating Data of Some Huclear Fuels.

Syl



CUMULATIVE ELECTRIC POWER (GROSS)

SINCE FIRST POWER MWH x 106

4.5

4.0

35

3.0

25

2.0

1.5

0.5

APR

PICKERING GENERATING STATION
POWER GENERATION

JULY 12,1972

FIRST FULL ’
POWER y
UNIT |
MAY 30
UNIT 1IN
SERVICE
MAY JUN JUL AUG

Fig.

10.26:

FIRST FJLL /
POWER / FIRST FULL
UNIT2 POWER
NOV.7 / UNIT 3
{ MAY 12

{f UNIT 2 IN

oy SERVICE
-~ .~"" EER IR T e S T
ocT NOV DEC JAN FEB
1911 1972
Pickering Reliability

\

MAR APR MAY JUNE

4 i
A

AN

TN

AN

\ \_

e

1

UNIT 3 IN
’SERVICE

- -

UNIT 1
CAPACITY FACTOR

SINCE MAY 30:
71.9%

UNIT2
CAPACITY FACTOR

SINCE NDV. 7.
86.5%

UNIT3
CAPACITY FACTOR

SINCE MAY 12:
82.3%
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Fig. 10.27: PROSPECTIVE CANADIAN NUCLEAR PLANTS THIS CENTURY



