T AL STARTED WITH WW IT WHEN CANADA
WS GWEN THE Jo¢ OF MARWG PLUToNwM
VSING DO MODRAATEY CRITICAL Pu_Esj

GET To «kNow WHAT
You HAVE 1O MODEL -



- Mnonuate 1oos\gy
t JUNFORESEEN EVEUTS ™

B, REGULATIENS
PSCHEDULES

IN THE GREAT SCHEME
OF THINGS,

COMPUTATION (S NOT THE
DES/GNEE / ANALYST 's

BIGGEST PROBLEM



IT CAN'T
[GNORED

BuT

BE



| — THE ISSUSS OF COMAUTAT/ONAL
ACURACY | SPEED, £FF/CIEACY,
CONVER GENCE, STABRILITY,
CONSISTEACY , ETC. ALE
GENERALLY NOT MASOR [SSUES —
Because ADVANCES HAVE BEFA
MADE IN THESE AREAS-

— THE PROBLEM [S USUALLY oONE
Of ACH/EVING A DESIGN ©R
ANALYSIS THAT /S GOOb  ENSUGH,

oN TIME AND WITHIN RUDGET .



SPECIFQR TASK IS USUALLY

Kk NOW 10G How 'T-'_O 50 A

EASY .

t

"Herman,. ..twois ldad

is firel”

“THREE

s

KNOWIN G WHEN

/S USVALLY

So EASY

NO T



G-ENERAL S_VR‘QTEGQ;

Iy RouBH (N ENTIRE PROBLEM/SeLUTION

2y REFINE
3, LTERATE

TRG 1S NOT SO DIFFERENT FROM
ANY ConiBROENCE ALCORITHM.

So WHY (S |IT So OFTeN
(QAORED €



HILYM ONITCOD
IL¥SNICNOD

Wyils

INv1000 watvm aavaH S

HOLYHIGOW HILVYM AAYIH

SYILvIH
dHZFE

SYILVIH
dNE*g

ANVL JOVHOLS
ONV HOLVNH3Y3Q

0

YILVM BNINOGD * 3

HOLYYiINID INIGHITL ¢

SHILVYIHIW/UOLYYVIIS IHNISION Z ~

SHNYL NOISSIUddNs OL
———

Wy315 03374

WY3Ls d3ze

INIBENL
ITH

ANIHIVN
DNIITHING

!

WILSAS HIMOJ HYITONN NANYD 1} 3URDIS

HIDNVYHIXT LVIH

HOLVYIOOK

dWNd
HULVYHI0OW

1900t

| Hunnmnin

tf]

IHIHE VSN R I

o
IF

== o

WY DGO 0SB (2

SHIAVIH

X

Sdwnd
AHVWILS P

] SuQlviiNio
P~ wy3lsy

SHIQV3IH *H

i E_w_.{_zu. 0G6e

_ 201

-+

' UILVMOITS — e

3 _:ﬁs

YYD B A

AL,

TR

4 SIATVA ALTdvS

i¥) juvdoesr = 5 09z

WENDOOLZ I LR

W)

HIZILNSSIHY

ININDYW -
ONITT3INg

T S 3

</

Mo,u

m

<9

4

Sl



|
1
H
4h

[
K]

iy
l':l:l
"‘llll
]|||l
l.ll
I'l'
‘|||
Ill
i

|l

't
"
n
I:|]|I
i
HHH
il
iy
i
thhh
!
HH]
i
i
dilgt
I:l:l:
i

phlybyly

i
bHHE]
i
HHH
Al
THEHH
THHHK
(HHHK

REH

i
it

i

QLRGN LT 2

1] 'I'Illlllliillilllllllllll [i2] ||f|||l,

» sgegrRst v 4" *1*1*#H
A
MU H R
HERHHH BRI
gttt it e
it e
L HHREHHHHHRHRHRM] -
HHHMHHKRHHKH R HRRH <
IR HHHHN
Uil il Ll
HHHHAHRHANHNHHH RS £
At htilghihy
HHHHEHHHHHEHHHN]
il b
dgiht i it
MHHMHHRHHHRHKRE]
L WL L
HHHMHHEHHBRHRHEH]
SRR
T PRI
il iy
sl itihhlicd,
HHHTHHEHHEHHH Y
i I I
1
]

1

oy
¥
AN

SOINNNNNNANINY

oy

T C LY

-
-

ek et
Crh

1 -
HEMHHHHEHA3]
ittt < i)
l,l,t,:,|,l,1,|,l,1,|‘|,6'
ikl il S 1l
iR O it
Bl G
MR HHH S Hr
:‘:‘:'l'l'l'l'tll‘|'|'|'|i"'.: -
il e
RN EHE AT R
MM I IglllI!
My 7 0
NIELLERE N, g

oy 4 T
-

e e e

et N ]

LIy o
dlehylahg by g 1yl
idadgbtdihi i 3 0!

HHHH A HEHRE A Y -
st I e i D g
PHHE THHHEHR I -
el L e
byl ehl g
ittty el 92 Wity
thilEldidsditchlih o Wil
sttty © dl?

A 1LY

IR TINNNNAANNANN AN

BT,

HITHE R = THIH
st S
Thi gk gy by 2 1Y
i bbbl 2 Iy
ihiktth i hibishdy o by
tilditilibhbtehhy Sy
RHHEHHHAHHHHH I, ©
IO T b
Attt hhhld i bl
gLl L
il in sl Ll
|l|‘.“l‘ﬂ'l~||'l'|’.""lﬂ .'. .
ML S N
IO
v s
KM AHRHER IR
s
e HH RN
|I,l'l||"||||'||!||'l||'|’||'|lll| r
shiladyishibyhal o deliiihd il o edd
||‘|||'l’|'||||||‘||’||||l’||l‘||f| L
igeddalfittd el 1] e
ll|!|l||t||l||||||Ill|||||||||||;l| *
IR SR I -
patshlehsl il ilh ™ il e
tithlitlinlit o @ il
thlalihigihliih
slilithipighyihly 2

KR LNV &

B}

COOLANT
< PRESSURE TUE

L3

1S

LR CALANDRIA TUBE 553

et v v wew = —— —r =

e L e Bt 1)
Ay iy i iy Sy SRy by S,

P
AOUR WA A, S R L ot

RN A

1344

N

¥ e AN s T

Ty

NN AR

i WA A =

RN

g e s e e e e ]

e gt

et o ey ey i

peatopnfiadin cepaliepertdgey ey et e R

R e S R

AR A R AR R TR OAAARATERRRAARTL RN

EHHARHEHE R
A IHHEHERHE M

)
IEHRHIHHHHH]
RHRHBHHRRA]
R

Hihtihhhl
THHHHEREHKITN
HEHHEIRE,

EHH] I|Illlfllli:

| ||!'|;|l|||||'|':|

il

il

! l::l:l:l'l'l:l:l'

1
1
1
1

1
1
|
'
)
i
i
]
]
i

'HEHERHHEHRHHEEN]
HEHREHEHEHHHHM
HHHHHHEREHRHARN
U
HHHERHHHHHRIHEL
INHHHHHHHHHHH RG]
I U]
Bl i il Yy
A R R H
HUHEHHHHHHHH
I"l"‘l"'|l|llllll|||i'|,’l
Il Tl

1
1
[}
1
1
|
[}
)
1
i
i
i
i
[}
I
1
i
i
I
|
|
1
1
1
1
1
1

HHWHHN]
a hihhihh
! ‘|'|'|'|o'|=1'|'1'|':'|
thiilip = lidllehy,
L Hl L
|=l’:'|‘|'|°='t'r'l'l'l’t'l‘l
I
t
i

i
:
Bl o e
I G st

)

I

1

I

[}

I

HnN T Gy
H
i
[}
]
:|||‘||l|l‘|| - I"l't'i"'l'i'l'
|
1
1
1
i
1
1
L}
I
[}
[}
|
1
|

I
HRHH=THHHEHHH
HHRHIT=INHITHH
ity Uy

1
1
]
i
i
'
: Iy = 1 i
]

HHE R HH O
'I'I'I‘I:i:lg:I=I=I=IEI=I:I:I'
Il'lllilll‘lf|I|I|l'll!'l‘l|l
AHHHHE-A TR
HUHEH I HHHHH AN
RN E RN
|'|=|*|'|}!l.l.:lis:|‘s||'|||!r
}lh 1'1:1 HHHAHHHHS
|':'|=| |'t.||||| HHHHHH
h |||'|lt|| (HHHHHHH
THH |'|| |'|}|I| thinii
: T HHHHHHHARHHHS

FIGURE 1.2 FUEL CHANN_?L ARRANGEMENT



s

OILVW3IHOS 30D YOL10vay €L 34noid

ONM1d IHNSO1D

3did 430334

aam aald

T T ;
Xl H VIHONYIVD .
M .
. ! L ] [ ]
L ] [ ]
. .
oN1d Q13IKS bouw) SONILLIS ON3
39ni 3UNSSIud
— - N
$310NNY 1303 . Y3I0VdS
{SOUl] UIIMIGTI : -
SNINNNY SVO .w.
m a .
: 3sni smazﬁmwn . .
“ . 1331S 3901
H
| ]
rﬁﬂ Q13tHS ON3 :




-

WILSAS LUOdSNVUL LVIH V ¥l 3UnDIid

~
.
1

. o
i P
b dnind ding P
H3qQviH H3IAV3IH
13N |
MOLVUINID HOLVHINID
nvais . - . Wvals
Y3QY3H = ) TERYE
13uno | I 4007 | _ > 13100
HOLOV3Y
) L T 3001 1
H3QV3H L3 UNO HIOV3H L3N " Y30VIHIIWI B3IAV3H 131N0
i »
| 3 b
P! ¢
L dnnd . dnnd b
YOLYHINID WVaLS YOLVHINID WV3ILS




1 STEAM GENERATORS
2 HTS PUMPS
3 REACTOR

FIGURE 1.5 .LOCATION OF HEAT TRANSPORT SYSTEM EOUIPMENT



\ \©® !/

\ ety

‘ f—.‘-—-\’
: s AGRO) P i A
Napu T I\ S \
@ I’ l"l'\ - |
- ! t N S

R I T VAR
1 h 1 | 1 H j !

-~ \

S,
-
.
[
.
o
-
~N
—t—

vy o PEA I R T “-, ” e i 1
: D 5ﬂ TRty @A\ ‘
‘ {_.L‘k‘\ Nt N ; |

AN A -

| . R
| i 16
1 i3y \
i - -1"1
i paae I Bl ” ;‘
: 29 by -1!
d LYY va ¥ ik '
i ::\1\Q ,If {!
/] LT i Wi
P :"\Q:\- ‘\ H 'Iﬂ: }: H
; ;f ‘qqg,“‘ | i I ]
\q::““;n ‘ I“; }
Lo ATTINbRR! sl ik}
3 11 ity
Sy 11 E8
qﬁ..‘qq‘. - :;j
LI .; ) ;
s

2 il Vo )
CTEAN EEAERATERS
END

FTTIGS .
HEAT TRANSPORT SUR(ES
INSULATION CABNVET

OB RGN

FIGURE 1.6 FEEDER AND HEADER ARRANGEMENT




m

orR L NDINER

MMM

[l

FIGURE 1.7 HEAT TRANSPORT SYSTEM PUMP



i)

2 Yy

TN 4 e
-
-

. e N
B

g AR 4 S BT I = Tz e =y

D th s ting =

STEAM QUTLET NOZZLE

SECONDARY STEAM CYCLONES
PRIMARY STEAM CYCLONES
CHEMICAL FEED NOZZLE AND HEADER
DOWNCOMER ANNULUS

REHEATER DRAINS RETURN AND
EMERGENCY WATER SUPPLY NOZZLE
U-BEND SUPPORTS

TUBE BUNDLE

TUBE SUPPORT PLATE

BACK.UP SUPPORTS

CBSERVATION PORT

BLOWDOWN NOZZLE

DIVIDER PLATE

14 D0 INLET NOZZLE
15  BASE SUPPORT
16 0,0 OUTLET NOZZLE
17 BAFFLE PLATE
18 PREHEATER
19 LATERAL SUPPOKTS
20 WATEH LEVEL
- CONTROL TAPS
21 MANWAY
22 FEEDWATER NOZZUE

FIGURE 1.8 600 MW STEAM GENERATOR



CROSS-SECTION OF A TYPICAL SI1ERAY GENCRATOR

PREHEATER

’

FEEDWATER IN

PRIMARY F1.OM OUT

STEAM OUTLET

|

— ot w— e Sa—y G vm—— — A—

! SECONDARY STEAM SEPARATORS |
L -

l .
|
| .
{
.,1._
_________ }7}) LIQUID RETURN

\
// \\
/!
, )
|
| , '
| l l BOILER OUTER
| | 1 SHELL
| ' '
| ' |
l | - DOWHCOMER ANNULUS
| : [
1 l |
! 1
| { : SHROUD
| ! |
i ! l
| i
,&-——-1 | |
T -3 I |
—l——- | l
I | {
L | I | recIncuLATING
[ | I‘J $ FLOY IN
- " N

Cr e
N v

\ PRIMARY FLOW IN

\\\\\ i
Ul fanlii 3

(COLD SIDE) {HOT SIOE)



W3LSAS TOHINOD AHOLNIANI ONV 3HNSSIHY 1HOdSNYHL 1V3H 6’} 3UNOId

A

{2) sdwind 0334 0%a

— -
‘ | -—
Z LNOUID UISNICNOD YISSYDIT ONY
¢ o o P MNYL 3DYHOLS OF0 WOHJ
13UN0 13T
S43I0VIH HOLOYIY 131NI 1311NQ
SyIAVIH
Jpwone:
dWind S1H L LIODHID
— dWNd SLH _.l
-
]
1 . HOIVUINID WYILS ‘
{4Al) SYIOIIL
HOLYHINID KYILS
() SIATVA 33173H
13nno 137 1318 L31L00 IHOJSNYHL 1V3H
SHIQYIH SUIIVIH
_ dRind SIH dWNd S1H
W3ILSAS HOASNYHL LYIH
HOLVUINTD WYILS YOLYHINID WyIS
/Ill\\
YIZIVNSSIYd U3SNIGNOD

LEELAELY

{Z) SIATIYA J3N3d

f2) saMy AR IWNSS3Yd
INvA 033 vais B3I Y YISNIONOD HISSYDIT

{Z) SIATYA 43113 YIZIWNSSILd



N

Y

e UL TN ) i et e e al Rz el

WL TV EUTRI g PR

[ ™
? LoWD
. L (LR
NOLOVIM 1w - ...“,...‘.,t.u.::o. 4 ,
_ Susgvan :
<rnd B4M ool oy
| Mnd SIH
B - _—
H VOLYHINGD WY LS
WAL EHICITS | B M
: HOLYYINID £ o
WYILS : : . ? \
A 1 ,
oed! ~-{i—
0ot N ZREN )
IAUZY
NNOOLNY
/\A nnd
WIONWHOND ) 4 ONIR00D
L34 DHINOOO — . - NMOGINNY
, A FEATT ) ]ﬂ
A o
twowal) 3a1va nouwion, Y SuIVIN SU30VIH _ /Izunﬁ..ﬁw
MBLEAS DNITOOD NMOGINHSE N NMOCLINS
SN VN @MNd BIN ,
W3LSAB LYOJSNYHL L¥IH
WOLYYINID YLy UOLVYINID MVILS
e i i el Nk e T lbdindion




S

W31SAS NOILYOididNd IHOJSNVHL LYIH 14 38NDId

HO1D¥Y3Y

1 LIN2H0D

sl
Z LW
o
JONYHDIXI NOY A 13100 13t
SH30VIH
anndsih BY
#frl\; )

] HILYM Qmw HOLVYINID
321AU3S nyas

AN aX

¥3174 4/
YIDNVHOUILNY
. H3000 . 1311n0 131N

., Su3aY3H

2

JANd SIH

II

(dAl) SU30III

13N

dhNd SIH

WILSAS LHOJSNYHL L1vIH

HOLYHINID NYILS

1
SHAAQVYIH

HOLYUINID WylLS

IERL ] 137UN0D
U EDLET

dind S1H

HOLYHaINID WYILS

JUNO




Summapy OF SUBGEITENS ToR
EFEECTIVE COMPUTATION

1y KNOW YOUR SYSTEM

( FLow 1S MASR PARAMETER
Ffoe H.T.3. T/H.)

ComPUTATION 1S SUST PART OF A

BIGGEL [Sop. PUT Youk NEXT $

WHELE (T WitL DO THe MOST GO0D.
(Dow'T OVER OPTIMIZE )
(OUTILIZE SOMMON DATA BASE )

4

3, MAKE FRIEADLY CODEs
C COMPUTER ALGCERRA)
( ESTABLISH BAS(C BUILDIVG BLXKS)

(CmCceos)

4) Do DeTALS ﬂ¢fER B(G PICTURE
1S N PLACE .

( sTAGILITY f'emsl.sm FR -EXAMPLE)
(OR YERKKCAT oW )



SN - =~ = -

[N Cong

”Oicéy dass...name four thirigs.l-ie did Wrohg." -



	Figures
	1 CANDU Nuclear Power System
	2 Fuel Channel Arrangement
	3 Reactor Core Schematic
	4 A Heat Transport System
	5 Location of Heat Transport System Equipment
	6 Feeder and Header Arrangement
	7 Heat Transport System Pump
	8 600 MW Steam Generator
	Cross-Section of a Typical Steam Generator Steam Outlet
	9 Heat Transport Pressure and Inventory Control System
	11 Heat Transport Purification System


