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1. CENERA1. .

(
I [

.

r.4 I3
.

1. I Sc ope
,

Tnis specific. tion desc r:Les a Lclear Pow er Plant 5:muimtor.
g
"

ir. luding the plant c ontrol conaole andr ..

W. '* The control roum equspment,
the inst ructor' consule, shall be dupli6 ated nr. appearance and f unction

.
r

|
' no as to train v,x rature as if they *s re operating an actual control......

~-[ The syrtem is flexible, pe rmit'ttr.g expansion or rnudtfa ntior. ofroom. i
the ha rdm a re and s of tw are to reif test .dvanc es in design tec hr.al:, sy.

,
,

4 or to,.llow for unts e rsal o r c osider.s ed,
.

and the size of future planta.

t*~[]
The samalator

training pro;: rams applicable to s eve ral dt!!e rent plants .

.
shall be designed for .ti bc.ar ope ratior. for (stended periods with mir.t-

;.

f-^.' 7 mam ma::stenaise e ouw n-time. s
, {W -a

l . 2. Purpose f>{ ;
Tne samulator .rall be used to tra:n personnel in the technology

needed for nperation of nawlear ;..mer cencrat.ng plar.ts. co nprising: fL. ,-

. f.3 r,.~. All mode a cf operatio :r.clud.nc startup. [a.% J ras.neuver:ng, norm.! .tnd eme rcency cen. sg. ditwns and ehutdowns.
. ' .

b. Qual. fit hison for the .\ toms. Ene rgy C em. |T' mis.' ion Reac tor Op. rator lic en ing e.xamina. *

[ t. (,
Ilon.

. . . -. {
l. 3 A polic.ble Documents g

&
- --

I
h ,a , ..

.

1. 3.1 S :ramento M.:n:e: pal Utility District. !
*

D. ' . ; i,3 Run, ho Se eu helcar St. tion. Ur.it I
)

'

Prelimiriary btety Analysis Report
f ,. .I

\' olume 1. 2. 3. 4. and 5 I

". f.' II
^r 13.2. .flC Electru.! St.ndards for inds trial Equipment.

:

L~j ~ ' ,, 1. 3. 3 St.nd.rds nf NEM A, !S A, and US As1.
-

.

h d.uk

i-:
* Ms Babcock L Wileca

7 1 15 6./1.5-1 6" 1-, , ,
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2. CONTRACT PEnroEMA. CE g,N
,

.
. .'

The )2. I . The Vendt e eh.ll supply and install the se mplete sy. tem.
Vencor AMepts full resp.insiblIity for aII desiSn. dCVcIWpdeMI. 20#3III* '

tem inte;: ration to cinnpl/ mith this specification. .
.

2. 2. Tne Vendor sh.ll eupply the hardw are and multw are listec belo V'w.

-';
exe cpt as othe-wase noted.

- 6 .-

Consulee w ith their respectis e it.strament. tion. cu6pt (1);

[ a.
cens.lc snd instruene ntation which duplicate that of the actual nu6icer ,b

,).;

** * ' ~s *- 'S.4 k. ~% ,h d.,p,,,,,3-
p! ant c..nt rol roi.m. ..id (2) the integ rated control sy.nem as specifiedM. . . . - .~ W

PlW. ."'*] in 5.16. . f.. t- .

*< .:
b. Computing equ:pment. .,.j , ~

...;
Input 'Oatput system to mate computer with p. riels and sur., oles.*

M - c.

u

d. Instruction console,
s+

A!! h rdware required ta ecmplete the nr.tegrity si the systemc.
,

.I inclading loc al sig .al gene rator s ar.c c c.r.diti ns rs inr integ t.tivr. of sn-
,

str.:*aertstion n..t c ont rciled dircelly by the ccmp.ite r and all n. 6 es s.ry
j-

' cable and sonr.ec ts.r e. .
,

f. An inte;: rated pa6%.gr of real. tame proe ams (*..ft rc) f.*r

h the e mal.tior. of the logic. dyr.anit: a .d spatt.1 c ha racte rnatis e ts q ui rers .-.

"'fo- t' e r..telea r ow e r plant im olved.r

c. All demien and developmert details and modelirg trt hni: lues to
i t.e a-d it the * > , tem. li. addition, doc umentatien relatin6 to f.i.ris . tion.

'''

'l
q system a* >cmbly. .nspection. ir.stal!. tion av.d chec*r uut e tall be s upplied, p.-

O as defir.ed by the purch.se orde r te rms and conditas.ne. t;-
.

.f h. l'erfvrmance ar.d acceptance test proacdures w hic h demonstrate p-
comp):ar.ce = tth tht, spesification to the sat:sf.iction of the cuot.ime r. L-

;
.

V
L.w'

,

*5 D i5'S5 1 >B 2 Dab:ock f. Wilco: F ,

'I I

! 4..
-

$ I
- _ . _ -
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3. HAhDW/.!.E TUNCTIOT*AL ECOUIP.CNENTS

* i
'

.5. 1. C.,mouter S. p tem
,

1 .- .,
3.1.1 C.cne ~al Requirerr, ente I.. -

b The simulator rystem sh.li utilise ::eneral purpose com-
{

-
-

s

] pu:sti.m ! eq uipment, unless special purpone equipment I.as a deman- ]
--

:ss a trated .ch ant pc. |
s. .-

1-t The puv er plant mamulator shall cunaist of a plant control (
.

console. (r.t w v.il; provide ), an turtructs.r** cons ele, a compate r sys- i
.

s ' . 'f- ,

tem including computer peripherals, the inte; rated control system (SkW jPm* -
g-

{ - w ill prm ide), and t!.e r.ecer..ry dat and contro! inte rf acer to c ouple {,.

;.. f three compone: ts topether. A block diag ram of the power pl.nt simula- f
{ ] . tur as ebown in Appendis. C. f

'

The compute r(e ) sh ll lie new machine. (not prevenus.ly
{

.,

{t us.et) and al! oulid sta,te preferat,1v consirtinr, of integrated carcesita [
u t.cre p r rtical. Digital c.,mputcrs snould nc of the, bar.ary, pa rallet. ^|

*
.

'

.

g.7 sin;;le addreee type w stn inoexing and ind: rect and direct addressing, j.

W. g ?1.1. 2. Accuraevj, ,

S 7 The \ nde cia 11 include in h.* F.rapos..I specifir. tic.ns *

(.. 2,gl
for the .ccuracy of (1) indiviciual comp.anent accurar aes (e. g. . ope aa-

{
-

,g.

I. ti. ns.1.mplif ac t an.lut to-d:gital convertvel, and (.1) c umputer(s 1: 8

!.. .

s ve rall compute r ac curacy. I
' --

.t
=

.

F. - 7 3.1. 3. P.eliability I
b- 4

fs '. -g The cumputer harch.a re t ha11 a.c dre yned acri constructed
,

to ; ovicie r*li.bls ope ration fo- lank persi.de of time. rhe syster . chall
be capaule ut p oviding g reate r than 9f''. up time (continuous service). ;, ,

dP Mudular conutruction methode e ht.uld faciittate st. ort downtime require- I
. mente it r s ompe.nent failure t anubl.rsh sutas.c and repair. In this m nner

-

: the circuit board cor.t.tnin:: the failed cumpunent may be diagnosed j>
1

2 . ') t- . - - . <a t t

[' . '( r. . ;o. i,k iss . 3 - R 6 Babcock & Wit:cz f
3, ., . .

Lc I
i ' 0
). ) $ i
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g (p refe r.1,1y by computar prog r.m), a new one put in service. and the
1 repair made in the mair.ter.ane facitaty af ter the system is fully oper-

f
["' a t:le . The Vendor shall in lude in his proposal tecinnicp.es to be used k

to provide a reliable system.

3. f . 4. Comp te r Fe riphe rals
.

'

Periphe al (ir.put / output) desices . hall I,e prus s<ied which
) allom the user to rapidly .no efficiently coinmusticate w ith t!.e compute r(s ). L. ,
1.

-* These deeices shall be representati.e of present day computer techwlot:y.
F.sarrples for the digita! *yntem would is.clude. but not i.= limited to.'

m.gnetic tape t ransporta, ca rd reade rs. high speed paper, tspe 1.4ndle rs.
. magnetic drums and/or diecm. line printers and heavy duty typewriter.

.

The Vendor sha!! include in his propneal cumplete ypecifications un the
-: *

>
* pe riphe ral devices to be used.

.; 1. l . A . I!O C.:nt rol System. *
9

a '.' ? 46--Tha input / output cur.t rel e, stem ha!! permit fast and ef- Ci firient data transfer into and out of the computer. In a digital romp ster ''
1

y this A ould include multin hannel transfe r through the accumulator, and "

1 one or more channels of direct memory access'fsr the bl.:h speed trans.
~

_

'

5 fer of blocks of data.
'

The digital computer shall contair. a facility w hic h, under '

program control, sends signale to per:pheral devices tu initiate a trans-
4
A fer of data (set lancel. and a facility which me.iturs the status ni exter-

a --
a nal devnes (mense lines). It uvuld also be desira'le for the dagital s om-. 't o *
'

p ter to ec.ntair. a hardware priurity interrupt facility fur the purpi.ne of e
.

ir.te rrupting program execution to c rvice a high priority device or'

,

mode signal f re rn one of the c;:c ratur conscles. P%-
-

, kme-
'J L 1. 6. D.ta Conve rsion

s
'

Data conversion ec .ipment will be required betw een com-e

puter(s) and the plant contrr1 ceneele. ins t ruc to r's cor.sule, a s.d intec rat- )
ed cos. trol system. The d.ta conversior. equ:pment will it clude a high

i
speed multiplexer. an analog-to-di.: ital converter. and di;; ital to analog

,

j
The quantity ef these enmponents will be determined by theconverte .

modelln;; requirements cf the siin station and the nun.be r of inputs and t
uutputs to the control consoles sr.d it.tep r.ted control system. '

|
:
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.c.effective speed of tt.e data conversion equipment must be in keeping {- , , ,

7'' I will' compute r and problem sc,lution speed so a s to not be a limiting fac- I

tut fr.' tJie s ys tem.
' . . . , . . -

Reqairements for dos.ble buffering of the D/A con-
.

{'; .- verters, an'd samp!c-and-hvid amplifiers on the rnaltiplexer input may
' ;

2, -]' 1.e co'nssce red to pern.st simultaneous spdate to elin.inate skew. The '

w ork len.;th cf the cor.vernivr. equipinent should provide a resolution that A,.

is ar* keeping with the,reaul t.on of the computer. .

'

\ b* 3.1. 7. 1.te rfaces;,* g

W[.~ 1 Data and cortru! interfaces shall be pruvided as shown in ,j-
* "

tne block diagram of the plar.t eimulater ( Appendix C). The s e ir.te rfa c e s
k' Ie <

s hich a re an integral part of inc enmulatvr shall provide signal conds. ;L-
- f tioning. .ignal r.uff e ring as.d amplific ation. Ex.mples woulu 1,e voltage / 7''

c urrer.t conve rsion arnpe danc e matchir.y. and sier ! ! solation. Meie rs , P

,, f, - rerorde rs and manual ccr.trols .n the plant cont rol console, fr.tegrated *

3 ^ control s ystem, ar.d ir.structors consele w ll uttliee the :.tc riaces tor-
i

-%. communicate with the computer simulator. *
g. .?

e. . ' - 3.1. b. Ex.>ar.dability and Extra Capac ity{.[ "5
The memsry cycle time of t}.e ds;: ital computer shall beg .

-

sufficies.tly fast to permit the real time solution of the system once
;, "

thron;h the luep, plus having 25'". spare time. i. e. . only 80% of the rest 'g
time c ycle sha!! *,e used fur the initial design.p'q *.

L- '13 The rnemory of the digit.1 c ompute r shall be oversized
4 .

.

and/or esparidable by 50% of the storage required for solution of the orig- .-,, _

h. d inal pawe r plar.t s y> tem.
: -

The b.put outp .t d.sta and cunt rol s l.annels of the digital
l.
t

.
n .

,- ,- com,wter sl.all I e exp4r.Mable by 25% * g

?-

N 5. 2. Cens ule s. * . (..

1. 2.1. Inst ructor Console- ..
,

: - This comporent shall;
s -

i(, '

A. Centralire al! energizing operations for plant control [
,.

f; . sor.solce and othe r equipmer.t. tupther with eperating mode nd mal- g

k' f function cor.t rol.
y

|.' -
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P. . Cc r.ta ia all rnalfunc tior. se:cc tion switches specified L~ ~ .

[ .ri in secticar 5.20.
j ;,

C. Cc.ntain all mode selection switchee spect! ed in se: e

f Y,

-] tion 4. 2. All av. itches shall t,e t.a.k lighted pushbattor.s and ope rate 8''"~ *

2 * it.h the ccmputer in a du;1ez mode. In thne rn.nr.e r the c ompater turr.s E.. .

on the light w her. the comrtaand h.as been ac kno.ledged. { .>

32.2. Cemp.;'e r Coripult

The compute r cor.sc.le, e hr.Il c onta rr a!! the neces eary ,I

8 et.ntresla tu effic:entle ope rate tne cc mputer. All c ortrol, s hall :.e ?

,j ti*arly and se-maner:tly labe!(d 1. icentify their fur.ction. * -

I1 3'*3* I'3*"I C'.r.t rol C snes.le and Inte: rated ,.

'a C:-*ro Seetem ."-
y-d

.

'"h a pla r. i:n,r.t r s! s ur.6 le .hal; c c.ntair. int s.me cor.truls 'rpy
at that used in the puv.e r plaest. Both the plant e c,r. trol console and nr.te. {',3 an. - ~-'*

j k rata d c ontr;,2 s vetem s ail be !wrnishec; by bL '.t. C. ,mplete cata t.r. tne :9

triput 'outpct of these s ys tems w ill t,e f.:rniered to the Vendor. ,
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4. COMPUTER OPERATION KEQUIREMENTS

%. h
C 7.)

-

w 4 . 1. C-neral'. ,
.

' This nuclear plan' simulator is to ope rate on a rest-time basis
,,

;f whether the computcr(s) are of n log. dig.tal or hybrid design. Pro-.,
,

'cr.ammmg methods must indiC Ate Clearly that all worst case simulations.

are completed without respense time compromise. Also ir. accordance
/*

with the general philosophy that the simu!.ttor be capable of 2M expan..,

" M
4 eion, the computation cycle time of digital machines must be capable et

{''; <e

f''
'

handling W'. more calcul tions than the largest computation string en.
visioned from the sp.-citied equetions. Therciere, bid response s shculd

%
\j clearly indicate the cencrat approach to programming and h'ow real-time

'

operation is to be achieved. Included 'should be a discussion of basic~a

3 .

I". "1s instructicin set, mach :.e lar.guage assemble r, program debugging pub i

. ? ".- nrointir es. editors, lo ders and compilers, diagnostic routines, and I
. . startinp initialization for any propened digital or hybrid machines. For

an slog or hybrid machmes. information shoutil snel.ide ways to best uts.
.

l.ic equipment .apability. meihods for minimizine over .ind undershoot.,

{ tim'c re sponse s, etc. Discus sion should ' include proposed documents. f''

tion (refer to sectian 10) cf procrams. sour:e t pes. instruction man.
.I .

u:.ls. complete program flow ch rts and listings, etc. '

|I 3 4 2. Ou rail Pe riormance
"

s..4 -

!* The rang. s of opi rating perform nce required from the nisclear
t* '.,
g | ,,,,

plas.t niinula'or includ. . but are not limited toi sube ritical operation. -

operation at nuclear criticality, sero po.er to fu!! powe r asce nsion,,

sicady-st.te operati n at any Ictel, controlled shuidswns, cmergency
shutdowns and s,>cc.1 pe rturbations. Selectic,n by the instructor from

{- the instructor's cons .le of an initial condition sh.s11 command the com-
8 puter to i,enerate and distribute apprnpriate plant parameters for a.

.

,
p J..

" p4rticular mode of operation. Resetting from one cendation tn ana.:,er-.

1
W,b.L f

-

. 13 5 2'a-6P!SS- 3-88 7 Babcock & Mcoxt

h. M
i

.
(-+ . =.- . ,

. .. . .- ~ . - - -.. - ., - - ,. _ _._ _

. -

.
.

.

. e

Me-* . .ne. . .aw- ; s. css eIit 7 9 7
-

.

; y - 4 -

> [7'
i

f
.

-



, i
,

j - . __ .| L_ . _ _ . _ e- _ . .. ,2 -

-
^

~ ^ ^ ~

1
j.

'

E *

|
'

-' .4 t-
s.ll be acc on.plished by the compute r which will anform the :nstructor,J

am

$ af sw.tch positie to rd/or rneters, dials. cte. , on the plant control con.
j sole 10 n.,t corre spond to the new c onditsun. When n:tializ.tson to the8

j new mor.c .i as been accomplished. the computer ws!! no mform the an.
structor. M oden nf peration f or which the simulator may bc in:tialazed
shall naclu,1. Gaose in the table below.

3

Cor. trol rod Approx C'
5 1. C . or crata ality system Power Source Xenon Durnup L.I No. s t a t's , tems. F s t atu s status s t.tu m status

. ,
~

'

.

L ! All an core 70 Zero O riginal Zero Zero.

2 All an core 300 Zero Ora;:inal Zern Zero,

; 3 All in core SnD Zero Cracanal 5 0'.' Zero
d 4 A!! in core 540 Zero O rig:nal t re0"r Zero (*

'

5 51 n;;beritical 500 Zero O ri g i c.:.1 Zero Zero C.,

6 $1 suber:tical 560 Zero Original 100'- + Zero.,

.] 7 580 1% Zero Zero gt:,.. .... .

T* 1 ; 6 550 100". 160'"s Zero 5.. ..

d 9 A!! in core 300 Zero Oricinal Zero 3 0".': -

J ~

10 51 suberatical 300 Ze.o Origmal Zern 30% .

i 11 $1 sube r:tical 580 Zero Photen 10 W". 3 0#,
.

10% + 3 0"", 3-,12 560 t e.
* '.

-
*

.. ..

11 550 100". 10 0f, 3 0*,.. ...

14 $1 suberatical 500 Zero Fheton Zero E S'c,

15 560 Ir. Zero 8 0r. '.. ..

16 4R0 100*: IOM 3 0r,.. ..

f*-.

Note 1: In the " xenon st.tus" column all value s refer tn equilibrium b-
< conditions exec',t for I.C. Nos. 6 and 12 wheeh show "100+". *

In these tw o c..sc s the Xer.on in to le nraatt.alized in the tran.<

;

3) sient cer.d.t.on at a few hours after shutdow n f rom the equi.
-

,

| 1.briu:n conCtion.*

d. N ote 2? Tor all u..t:.1 condit:o..s the decay heat shall be set at equi.
librium int the psact mdicated.

d

.

-

+ r.

c.

] The sirnulator shall proude simulation of prastartup prep.ratton,

i r.*iging fr.v. enmplete ve rification. test and inspection of all cr.tical
j e,tuipment to assure all systems are an' proper condition for startupj (celd or hotl. to a sample sheck of a singic systr n snd its critical equip. -

L.
O

ment following a reactor trip, owing to a known and readily. corrected,

i cn alfunc tion.
nn ,

.
.

1
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"
o, % , The simulator shall gener.te all pl.nt pa rameters corresponding

fI "

to hot er cold startup to full pcwer anli luad. includink heating, synchro-a.

m

f.~j
-

nizing, loading of the turbine gene rator. transient responses to changes
3

. o

in pressure and flow, moderator temperature. rod position, fissionNi s ,,1

s.%
'3 product inventory, coe,lant density. etc. The system shall e.isplay, on
*

f - appropriate ir.strumentation. parameters re! tang to a spc:sfac mode of
-

operation and inclu.1e over limit protection for out-of-tolerance ope ration.
' . ,, .-,., ""ie simulator sh.li prov;de realist;c simul:. tion of full power op-

cration. :cading. maneuverin;. response to control rod adjustment.,..

uP
coolant ' low,

s / pressure recul. tion, and (nemical sham adjustment.us
.

, Simulation of actu.1 plant aystem or equipment failure sh.!! be ac-
, cor: plished by dicatal program or analog circuits. saiect4b!c at tha dir-

M'o
cretton of the instructor. Once a malfunction is in.tialized, the simulator;

* is-.

shall reproduce the sama logscal sequence c! events through which an,o , . .

.f.j g
actual plant / plants would progress under the same failure or malfanction

,

3

cos.ditions, irieluding initiation and subacquent effects of corresponding
., ,,; protecti.c system response.... .

p .' t .
The simulated malfuncti:n shall be removable only by proper trainee

L;4 / action or by system initializativa by the instructor.
Unlas s action is taken.*

[ the simulator shall proceed threwgh the sequence of events to produce the
,.

![
same result as vould be experient ed : i tl'c actual pl. ant / plants.. .

* '-

p - The simu!.. tor shall be c p.ble of simulatinc all function and op-
4, c., g cration of a completely contr.elled shutdown. For any nut-of-tole rance

>

operation. the simulateel pr.:,tection systems sh.11 exhibit the same re-
,

f- ] sponse as an actual ple.nt (e.g. fast rod insertien. re.ctor tripl.Y A*

manual reactor trip whrch allows the operator to overrith the automaticr.-
' ,.

.- protective systams shall be provided.
.

.

4 . 3. Disenoetics and Caliorations .
- .

s .,

%. 4;c .7. Programs and inst ructions shall be provider' f..r diacr.osinc: sys-s. . .m ;

-
,

tem malfun6 tions. Such programs should be dirc6ted at b.ath preventive
maintenance a:Kl breakdow n maintenar.cc servicing of the computer (el.* *

interfaces peripherals and cennoles. Diagnostic and calibrati n pro-
.
- . . *

?- {- grams should be identified as to wl. ether they are or.-Isr.e or down-time
.

s -- -

orientad. ar.d as to the stage of devslopment, i. e. , whethe r ope rationalg

A .*
and proven, being debugged, or conceptual.

Debugging aids should be tder:t fied.
N,'., ?...
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1 4.4. Method cf Procrammine *

-e
''

Prog ramming methad as m et important to the overall misaacn of [
Ithir simulator. All imulation and control must be real-ttme. Depend-

inc on the computer es..tiguration prvposed, prog ramming techniques
I and languaces shall be cunsistent with the real time concept a d allow g
-lj for 2Fe inc reas-d computatmns withNt mmiur p ugramming res rite.

ff Bid responses .hsuld disc oes how the follov.ing functions are to be

g pe rfo rmed : (1) integratir n. (2) multiplac tior, related to integration. (3)
~1 multipliestion not related to ir.tegratius (4) dis trion (nc*e w hat h:ippens {

as divisor approacl ca zero). ( r,) h u logic opersticus are performed,s
s

- j (6) generations of linea r and non-linear functicns. (7) time delays (bath

.j variable and non variabic), ar.d (6) hum hi,:h precision calculatior.s a re
j to be made. Speti.1 attention should be paid to reactur kinetac simula. !-

~
-}4. tione b. low one (I) percent pow er level. I
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s,

.
.r

*

e "-4

b. d ' I f e_tr te=ue t. m*
--

I *

,. , . ? Th;r s.cet.on of the spac:!u atson a intesic. a te :nd.c tv the ocpth

k,.
q

*5 ai.d n. oy. c.! th- ant.: p ted mnde!.nc requirement s' ! * tree Nuc lear,

Towe r F1 nt S.mu. tnr. In s ome i. sc s . the deta.lec' t ertuir-ments
T.-g 'g
[.-- , . -

. ;3 :::s cr. : ..v be medified :t . i ecu ll g i..thfu? s :m ul t.on c an i>c pror:4-d
'y ~ M hy mean6 athe r 11. :. that incasted.

p t

b. 2. E* artnr Cut'e(nr - '

r. .. ,/.

&; ., The -c ctor ec.re rims. . tion shall consist of at lea >t eight .pataal
- a. .(s. - . Id . re sens v.ch v..th lump. d p.ramet.re for 1/ P of the rure at nuca; puinesg

"".* .M.y v ha t. - i . . . s ; . .. tw c us.; i.1. net is. g roups 6.! four .t (#0-cieg ree , par-

.. ,.2. inc.:.
e

'l L "M int" type neutron kinetite sn.! De sim.e! ted f or c.ch of the
.rr. - *

f- .Le;- . - ets:h spatsal regnunt and shall inciicie m dslity(for at leact tour ce ay
.~ 3 c ru sp>. G..uplir.;: tiete eve tu u rs,ior.s s i.all cune se t of . diffusion" ce..
~< --

efficient w hien is a lanction u: ti.e c.fft tenc e !.etw eer, rieut rur. pow e r (or
*

levs11 of t!.es e res.ot:3. The k: nets > ct.u.t ar. fer e 1. recis.r. ha!! bc... .,
*

*
. .

,
coapled t., all othe r regions.

.,f The :).c rmal n >ov fwr c.cii et the e.ght reg...ne t h.11 reCect the%

.; - "
cylir.c.-it al p.t. g roniet ry at;:! t h.!! c t.r.* ie t us c:.. f e: n ucie . une cladpe, -]g. .. cg n.,d . .r.d one fluici m is.i na cie . Trie mude rat. r ans' Du;;pler re :t:vity

~~
feedbace.e ehell c.cl- ise incie;.es.centiv * :r.u!.ted tr. each uf the e t;:ht*

g .- core op.*;al re: iune. Simulattun e h 11 !. rnvecet! :. each ..i the cigni
: r, tial reg:u.. ft.- the xer"2r. phes.omer. .. n: 1.ide r g tor'ine ar.d xen.,r.,

.. .o

] p oc.actiun ano d cay. xen.or. "ourr.ut:. " nd re.c ts ity po6eur etfects.
I 7 The so rtical proJ-ctiun of cash of the two gruupe of four recienc
i ~

Q- i. in each axial plan chi.11 t,c r.dtally symmetru al s.o it.at ce,senta.tly four,. .

H. - s c etical fio. c h.unet. (s.r resetor c ut.lant a re s.m elat.ed. The axtals

W"<*j ,' Cow trana;w,r! lac ha:! be +imulated 1:v four par.11e! channels c.! two,,e

. ..
a@ .

.*,'.A|q p*
*
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b. . ynOJes e.sch s.hoch e .untide .t;h the eight spatial reglonf Sh Ch Seesses
.

, ha. e already b cn dist ussed. $

| The -4ght fl..s noden sh !! has e lumped u...lant pa ramete rs. Be- . y
a.<

]'
e4. *e of the rvtatis wiv si. ort core transit time. the flow may lie simu- t .

a.. . , .

taic l .is :s e perie s time s onatar.ts ratna r than pure,trai.spo rt delays. f- -

1
the it.cl pin surfas e beat trannter sectistis nt sha!! be a function cf the g j"

=v
.

prima ry flu. . ; ...-

1
?

d. 6. 4 Nucleas ineirumentatien Svatem
f

.g
,e
..

Thia 3. tem ceneists of two eeurce channe;s two intermediate . ?'

f cha mels and toisi pom-r range channels. All dete :or e a re !ccated out j, 's

p;n.,: *,
.

a . f :he core s ad m.il: rle units a re located in pa rts with 160' vpacing in, -s.t
-

the p,.mn sicw. - g, .w
j .

*.
' The .*etectera a re in,talled in "strinp"i s the ax.a: direction. .' x
,.

. .' ) b.it .!iac riminatien of assa! P.ux va ri. tion bev. ond the se .sor is not pro- . s. .

. .

. . . -3 r ..
.-

- i snoed. c ,.
.: -.

) The .imalat on of the detecter stranc ar. each etanr.e! sha!! pro- .. .
.

;ude :o r e.,e t.mina tier. of a r tme: : 1125 va riations and pregramming ,
. - .-

.

e. mm;:ted for late r provts:er cf :.r.at - 0. -an.! . o r m.-drie . e a pa c :t y e ha ; bs -
6 e".'

,J

jJ di,e t smi-atw.- s : malt. son. *h tecithr. of -eetro . |ctel fre-, each of :be
.

. .
"

rig'a.t s o re s patta rcote.s shal; s.:cNJe ardsv. dual inpa?" f rc.m the c:;ht

] Meetu s mode'* cac h with ar. * a:: .;a on c oe f ficie r.: . - . ' ';

H. l'reu to- s%;. be mace fer t*g s .st r.ictor to tai cach cetectwr -.'' .-,
.

-}
._.y,'. . .
''

4 *t:..c.

j S. 4 R. d Drtvc 4 ste-n . . . .

,
-- .-x-

N~*.4 ~ .'.a a O- $n'. * *e si d e f or rea c t.v.n cha. gre ::am ar. ar,r 3;;.
: -t

70a= a* * ...- ':o . ef :: th 'grc.; er rc.d ,,;ce:e.4,i;. mg.;;., gem,.,ure, p - ?:--
'

1 (ex . :he ::v ri.:s r. % a gte-.a t:c cert ral s ys te m, er :y e react: r p re ,c. ,,"[[' .
,

s .. s.'

. 0, o s *!< m. e r . a. tr e t rse Ia g, a-d er :. re corr ar.!s c: *, r;;;te nee :. .,. It .s
;

| p *.. p m a .d . r c ra v; t s tes r: tor. 3rd v ara v.m.;a .:c . s r.s.1 ;c f;.c: 6,, W. J;.
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r *W. '~.9 8.. r. E c t.rt..r C aelet t.vrt. mk. [.This a tne -n as:. pre ss.uriu d wate r p . sterr. in t prev.oe, t.Se meansp./ .%fi

fur transpetsng tne b .t from the rea6 tor c ore s1.roup. tn prim.ry piping.; .4
rts To

to tne ht at cxch.mge r v.here heat is tr.n.ferrec to the sec oncary s:de te
{[

. .:- :-
~ ~

F rom th* tcam ges.c r. tor ti.e re ? tar c oul.r.t flows backm al.e steam.

'. N thrs..gh pump * ant' ;,;pmg to the reactor vespet and core.
-

.9 Sims.latm- mhall t,e provided for tu locps. includas ; une reactorb-
.

d
L' .;s

4 6 vee >el. une preneurs:er, two steam e' enc ratore , anc fu'.tr pr: mary pumps
d. . .
g| 7 es:d e snr.ectint: p.ptr.::.

**'- M The me. del i..t the reacts.r ca.oia.;t s noe of tbc botle-n s hall have !
>

.

t* e axial ecgments.

{. * - The Ic.op flE a:mulater.n chall pro.ide ici appropriate flow varsa-%, ;
tion, and c ombinatsur. .a a n unc t.or. i ! ne logic of the :.un.:,e r ci pump,

-

I.
and tne pres.sre drop ut p:p::.t.. components, and flum area

.
r unni ng.

' N t ran s itione . All pumpe are sing le speed.
Transport delay a:mulatanr. hall be proviced betseer. n* core out-

I

t[- b let and the boile r tube tr.let. includ4ng the re.at ter outlet piccum, pipiri;;.

[[' ] r.rrd the bo!1-r inlet pler.um. In a similar manner, tranep rt dalay sim- t
!.

utt.tiori beta cen the ba.le r tubt outlete ar.d the core inlet t s.all include the t_. .. .

,. - f
- boile r uutte t pie nun. p: psi.e. and plenums and c hann-l witnin the rest- g

7"

y' ,, [.5
.

tor vessel. Tne de'r.y cam .lataer, for the re.setor pler um, to 'ncluded in {" .

|
p- .

the heat balance eqt:.at.unn.
I

b- -U Tne presour;.cr fluid e nmut.it*ur. t hat! (unsist of at least t!.ree re- i

pione. Ti.e pren e urm - sprcy eva ttem sha!! Le simutated by tr,e .ppro..c. =

'

g .
priate mare fiss an:. an e umec th- rmai equiliurium betu cer. the upray

,

and the >:ca r. above tne v.ater. Tite f:ve electrit- p res sur:re.- beate rk
}.

e-

-
.

Shall e.ach be >:mulated 4e a eingle poant sow t e with heat transferred~

11. tne c .> c of tr. i.e .t r.t infl..w ti. f t.c pre > > u s:e r f rurr. .

..
* tc. the s ate r.. s !

{ 7 !!.e reactor t u..! nt e vei. m. an. ompirte max:ng (non-the rmai eq uit:briurs.) ;
r

.c. . r** .h.11 be e imut te d.+
1 rt ctor cual nt system . tad prepturageng py ntema ccmbined..

for the
, a.

-
.,w

b.. .ar ove r ll m. int .nve:.t;.r y ch.Il br a tmtil.:ted .6 . fiancitun of the net tem-

h' - f.
perature a h rge it.in gn.sut th. lorp. Thte m.t.s mventerv eimul.tson

-

.e ;
*1

mh.nl! h vr it.corporet-r! .vath at provd san f or letdowr. nt! makeup Uow7
,jq

frorr. tne ..ux.l.orv m . trms a specified :n kertaon 5. *<[ 7
t .

I m. .
.

k .4,
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.S Tor the heatup mode of operation procasion sh.lt be made for the (.
3

. .d he.1 capacatance of the re.(tor coolact system met I as well .. the water.
' i, Simuistson sh ll be provided for the specific concentration and in- ,

,

untory of b.eron as a tunct on of letdown and makeup flow and concentr,a.

T,he specific conces.trat.on shall constantly be reflected in the coreI
tion.j
moderator reactivity coeff:caent.

-

.

g
Prensurizer Ic.-el shall control ma.keup to reactor coolant syste.n. p,*

LThe =*e raue (of tw o I.. ops) reactor o.:tles pipe pres sure shall con-

f trol in sequence fas e 1,.anin of pre surizer heate rs and the three pres- r*

J suriter relief valves. 1.a4 low pressurizer level shall inhibit heater 6

1 ope ration.

5.6 Steam and Power Conversion -
J
? The stear-i gener. tor := a unique once through type. the secondary ,.

side of which consiste essentia!!y of a contmuous moving stream of water .

i
from the peint of feedwat'er mlet to superheated steam out!ct with partir.1 -

.

reeltcult. tion of steam to heat the ancoming feedwater. The feedwater.
af ter entering nd mixing with the heating steam. passes throuch the down-

,

comer and starts up the riber where it begins to receivc heat through the
",

'

9 tubes from the reactor coolant.
- S.turated steam generation in a low quality m:xture initially occurs

and then, as the fluid continues movieg up, the qualaty becomes progre s-
-

*

.1
sively higher until superheated steam is prod ced at the upper end of the9!

riser section. .

1 The pressure loss due to flow is relatively small within the steamd I~
3 generator, the main forces bejeg the static head exerted by the denser (.

feedwater in the dow ncomer in balance with the column in the riser which
. le made up of lighter ilmd varying f rom saturated water to superheated I
: me
i s te a m. The sariable len;;th ses tion sa ries fronii W. ta 10% of the riser

l e r.g t h. A minimum of two axial rccions shall be simulated for the riser f
.ection and one fo r the duw r.e..mer section. D

The integ rated plant control system to be desc ribed later requires
.y

that the piping and steam volume of the boile r be simulated to include 1

mass inventory pressure. pressure drop, and flow. Relief valves*

({shall be simulated 5:ss. d on header pressure and shall have at least*,

} four stagge red relief points. The four governing valse s and four stop
,

=
dC .

,
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*- ~. 3 valves shall be simulated and shall be tied :n with the automatic turbane
'#*

' '6
-

t control system.,

[.' -[ A terr per.ture compe.isated b siler lavel vagnal *h.Il be prov.ded
#'

** ' by bonter dynam:c simulation .nd made av.d.tl. to the integr.at-d plant
- se"

J controller system.
,

Samulattor. for the turbines (see rigura C 71 shall' .nclude torqueT6 N"

fl~ ' 7 effect s f rom flow. onertia ci rotat:ng parts, fraquency phase an-le be-*

t.
- tween ger.c rator ..nd ci..ct r:c al g rid, cicet rical los s* *. and mechanical
4.

.
,

losses.

Tha turbine-generat ar electrohydraulic s ontrol system (EHC) sim-3. ,. ,,
y.

al tion (see F pure C.7) shall include the effects of tha components lasted. .

'

,m a below.L.
. ci:.

., I. Two sers o actuators.
*r L; .h .! . Two .utomatic valve sentrollers (ACVC and

. ' . + :? A T'.' C ).j *

- 7. . . 3. Two manu ! v.she controllers (MCVC and
y M TVC ).

n. 4- -

1 Speed and lead error and error b.as..

e 5. Load level, rate, and limit control.
'- E 6. Speed lasel. r te, and lamat control.

N 7. M ode t r.nsfer-stop vah e to governor valve.
- - 8

e 8. M ode t r.nsfe r-loral or remote (ICS)q
* * * '

'''1 9. Turbine er:ps-overspeed. Iow s acuum, low
- -d oil, nyh thrust. m.naal.
.

^
'

f- *4 Condenser hot well simu!. tion sh !! include the prope r man s bal-
b ar.ce and autc ma.as lev. l eun.rol. Condenser vac uum sh.!! Le s:-nut.ted

h .

as a function of circulation water flow rate, c a r.c ul ta n . ate r tampa ra.-

-- . ture, and air ejestor capac.ty.

'

,' ",s The three parallet ecneensate pumps shall be simulated by the ap-,
e

,

propriate ch. nee in cor.dene.tr Gow as a fun.* tion of ne.d capaesty d.ta
and il'ow re ss at.nce. The s.c pumps .re elet tric motor driven (single; a

e-
(, ) 8 P" e d l-

The lu* pressure hs.ters shall be s' amu!.ted with a une lumped.

.,- pr.r. meter node heat bal.nr e including the e ffect s of t!.ermal time c on-
'-

star.t s and need flow on both side s of the tube s.
* G*

Ls9.

. ' . ~
* N.g

, .]
15 - Babcock 8. Wilcox!- 15d a/SS b bfs -
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j The pres sure drop in the cor.cer. sate chain of p: pan:. filter. and -{ ,
*1he tere shall be simul ted a s . f.inction of f'.u. and fluid irie rtia.a *

J - .a .ej The eteam feec; :.ps tha:1 be sim lated as steam turbir.e driven ;., ..}. .

f devk es with s peed va ryir.r a t a furction of feedwater demar.d at deter.
,

,M
i .

mined by the it.teg r.ted c ont re.1 syste m. P. amp inertia a nd speed c har.ge r .1

.

cha rart ristics shall be incladed. - ; ,h*
The hsgh pre sare he.ters shat! be simulated an . manner similar ^*5'

to titet ce scr:n-d bnve for the Iw pre s sure he.ters. i. )
The emergenc y icedpump shall be simulated sep.rately, but an a .

.

manner samslar to that of the m.iin feedpump. .r. .*

'

The feedw;.te r regulatanc v.lve sh.l! be simulated as an adjustalle '.3
#

._

res:Ste.ru e depend:ng upnn posittor., which a6 beir.g dact ted by the inte. 1
.8

2,

'1
d'grated control systein, i

n :a
.

The pre ssurc drop tr. the icedwater chatn piping, heater *. and ~ . .; ~ '

, .
y.i regu!.tmc s alves . hat! be aamul.ted as a fur.c tior. of fina and I:uiri in. f

- .

. .. c-.

M.$. .gtd,, , . ' " "" afe rt aa .
;ac .'n.. w

- - '; T!.e condenser bypass eh.!! e.mulate p;,rrxamately 15 ". of full . Q~'..

-load as d.c tated by the control vals e i.os:taon. ,'
~

. .I . *: he condensate eterace tank th.!! have va r.alle w .ta r endentury G %
.

$
s :m ula tion. !'

*
y~ e

j Tor purpose s Of w.rmup e m ult. tion. t.he h-=t c.;..c ;t.nse sf the sh -

t. -c
w.te r .r.d * cal of the ;.ip.nr . t urbarie . Lo:1-r s . .nd c onden se r s.%.lt he i . ;s

.s :muta t ed. Dirie rer.t:al e xpans ign shall be eimsdat-d an a fur.c t:r n s f a : .t. :
pt. . as

d the te mp-rat.re diffe rent e a ts cer. the t arr.,ane s haf t a .d c a *:r't; . . . ..,:Lw.
*

.,

Ths auxilia ry boate r $ h.11 be s :mulated u s.P. sa rta t. c. pre * * .r. a r.d . - - .j t, it : s e r:a ble flov. a t dernanded by the hect.:p >:rnalation. The heat ee- '} "d
, meval in the c.,vling tow c ro t h.!! be .:m.!ated. ;..c ladane the effecte of 4

*

I
, . . . , .

the nynbe r of f a ns ar.d p,.mpe rer.r. .c and a va riabic Nm.t eff ac :er.t y Q Cd2
fac tor. The iba as a funt ti..n of e c>.;uct.tial far. ope a tion s hat: be s imu. >..

-

lated. Psine type h+at t r.n fe r ir. the condenter shall be aim lated as a
j f.ne taon of the circ u!.tmc w ater fla* and temperatare.

.
i

a * P.rt i.i *2mul.t..,n wh.!! b. pros aded f or the b.sie c ut ar.g w.te r b* .

.

^

s ystem s. which prov Ae f ar tej st.on of he.t to the c.na! 4.ter or c ool. Lua .

.,
, .ing to. r f rom muc h equ.p n-nt as the gene rator hs drogen oolers t.ar.

, . '-

. b:r.e oil t oole r*. exc .te r ..r c a ole r s , ar..! EHC o:1 c oulcro. The t,m. ** ;.*.3
per ture n e.*ch of these c omponents ph ll be pr:.portional to . ref. re ns e

4 ,

*J -

.
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Fe *'E"=q

k -- 3 temperalere, w h h riney La simulated tr a single time constant and the 8a. f
E logic of c,,crational p mps. II !.a !. 7 Makeup and Pur:f.r:. tion Sv? tema,

.'

c

e .

t,

];*
The letdow n . 6,oler s sh. : be s;mul.te d with a point type heat 51

.

. k.nec Letween the reactor cu.,lant letdawm flow anc the c omp*,nent cool.-*..
.. 5

tn; wate r, includin,: simut tson for vars.ble fle v and temp-ratcre. (
. .

''

The manual posit:en esatch for the !ctdown flow control valve and f., e r*

* the c omponent cool:ng te r flow v.!ve ha s an ar.te ric :) su:h that the fp.,e- .3

( J. c ooling w ate r flor p=th i. o,,en before the letdost. valve :an be opened.
M,. M H.,:h Ictdown temperature s%11 shut do.n letdown flow.

4 The letdown s nnt rol v.h e *;mulat.r.n shall include pressure drep
.

.

. - ig
s. .y ch .r.cterhta s e.wb:ned v.4th pot atien and flow. Tha dem ane rali ze r

~L
*

{ ~"g shall be simulated by constant .sP of cather one or tw o values depending '

[ upon * hether one er tw o de mineralirers are on the lane. E
"'

.,

3 The three.way valve ramul. tier, shall prova:ic for flow s *stehtng -
.,.

* and tie in w:th the flow ante;r4tc.r of the deborat;ng and ccer,aner.hier
I 7 s upplia 6. .a.utommtic posit:onsnc ci v.tve s for the mor'erator d:lution*

,

.. . c vele shall be inhat;ted if control rods ar.- not at the 45"'. w sthdramvi I
W pas.t an, or .i the :rt-crau d flei ci d borated return wate r re.che s a

.~ ' . . preset :.maunt, or af the mekeup tar.k level reaehrs Iow. tow value.
The m:.ke ap tank samu!. tion nr.a!! in:1cJe w.tc r inventory 1,.1. nee -

. ..'

I 1 re flecting the .nput from the letdown dem:neralarer, seats, deborated
L,. -J -

s*tpply, dem r.cr:.l. red supple, torae a::d solat.on. .nd the .:utpat to the, , , ,

r-
. m:J a up pumps. Hvdr gen me rpre s ourc .h.11 te s;rnulated.

b Tha emergen p 1,ar ted upply s;mul.taon enal! .r.41.ade eme r :ency ,.
~ ' '

. . v.lve ope ation and m.e s dep!ction f rc.m the tank. Both sne derr::r.e rali.te d
.

.. . fnakeup aM tree deboreted makeuj. s%!! be s.mulated to include the effects
- y . et uhe posit:en, pre s rure drop, .nd tr.e inhibat f. net:on of the t!om ante .

f ar. tor,

,i The Go.. f rem the makeup t nk *h ll b. semulated .is a tun:1.on of '

(. .'
(. - tar.s pres su re. pur >p he.ad capac:ty d.ta, pre s sure drop sha rac te rivtar s.

.. K, ; , n' p;p.n; and u r:able- positzun of the c ontrol val es in the three brar.ch
-

,.

{N , ', ds.r. stream pre ssure act the reactor cooler.t system.lanc a. :.c the-
o

U
g k.

,? %
.

6 *
.. . Iy

. {> c~} 7
17 Babco:k & Wlcox1 15 4.o/5s. 3.n .

,

t.I| .

,4 t

_ . _ . -- f1

_ - --n.,-... __. _-_ ,_ __ __ ,
* .

1

1 . .. . ' ;* * -
.

:.es.;,, . ..;. ."
i 4059 [! a 0.i

-...%. - . * . **

'

.-

.



.i.

.

-

' *-
. -

-

.. ._,_
_

-- - <-~ % u ---

- c.rg.~*ae
* *

. .] t;. N

j g-

T .c S.!h rr *.t. ! pre ssure betst en the re.ctor ceolant outict papang ..

k
and th. ca; n.p;,h h .de r *h.11 c ontrol the ul.e v%ch re;:ulates ilos toi *

f, the b. s.er. D re.t makes;. flow shall be c ont rolled by pressurazer level.*

.. *

? 5. 6. D+r.) Heat Femoval System Emergency 1.o* Pressure
!*.f. c t. nr: Sve tem) ..,

.t
-

.

Thie t yrter.. bat the dual functio:: of provicang der.y heat removal i
durar.g nor nal shutdovT. ar.d pros adarig low pressure anjection ar the event,

]''j cf . n..x;mu~. c re tshic ace ndant.e

j Tbr system maas now inventory chall Le simu!sted :nclud:ng the

} etora.e in the b:irated w ater storage t nk, the sprav Gov the floedang ;

.) supp1> fins. .nd the reactor building sump mass aieumulat:on after an
MCA. The spray now provides c osling to the reactor building ic!!owanc

.

on MCA and u d;scussed elsewhere.
;

For the p.:mps, the camulatson shall include the head capac;ty'

. curve He .d pres sure simul.tsc,n shat! ins lade the downstrean. ;;re s. f.N

* sure in the rea: tor coolant system. The conter simulation shall pro.

1 vede for tranetent cooline fallowing a p:,act failure nc re ctor coolsnt ]
pump c oa stdo*Tt.

. Hrat t rane f erred n'i the c oole rs shall be simuisted as a f.mction af
'

I-

total f1: s .nd tempe rature. The final t oole r > nk tempe rature simt.la. -

-

t!or. e ball 'nt !ude the eficrie ..! atoppir; .nd s tart:ng the nuc1rar se rvare L. -
[ e,

u.te r p.:mps and 11.c po .tson af stop v.1 c . :.

4 he dec.y heat ren. oval funetton and trd emer gency m.wetion func.
.

tion ef th;s s ystem need n.st 1.e simut.ted c ont:nu.n;siv .lar.t g normal op.
Ij c r a t. on.
L-.,

e

5. 4 Cere Flood:n- 7.nk s
-

-

. j .
.

J T1.is simulation ;s reautred as part of the eme rgency action sollow.
} ing the n .simum cred2:e accad.nt. The pres sure and vo!.;me of the gas ,

abeva the watt r ah.11 be s:fr ulated ac c aremg te tha perfec t ga s law s. :.
#

] The w.ter vulcme s: nul. tao srall redect the outflam w hich m turn is
the fur t:o- of ove r;.re s eure ar.c the 3.P in the p.pe ;ne, b.~

2

t

.h F lc. Chemiral Ach*: tion 4. 2 S.mpl:nc Svetem

The Loran c ontentrat.on .nd *nakeup flew into tne ma'reup tank of
the previous!v rnent.oned pursf aca'.on and letdosn system shall be simu.

..

lated.
~

'
<

} 1.!5 6"/SS 3. H - li - Bab:o:k & W;1cox -
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* 5. I 1. Piam Componer.t. Turbine P14 r t. and Nue: carng
j Service C oal:nc Water Svetern s,

y -

e!. (: . The water volume nn the surge t;.nks a:nell be simulated as 4 fu nc .
*.

*

e5 ti.>n of temper.ti.re ar.d m .s inventory (v.here applac.b!cl. Flows shall
-

Lj be simulated s a functs:, . of the logic of pump and v.lvt str.tus plus sim-e

N <f ple t ime constant s. Zerr. level in ,tne surge tanke sh.!! eall for zero. , , ,,

] pump flow. He.t tre.n.fe r red in alie c oulers 4.na!! b- s.mulated a s a fune-g,

% . .e t:on of total flow and temperature.
i

~
,

5.12. React.;r nualdine 'imulation

h
'

Following a simulated Maximuen Credible Accident (MCA1. the
reactor bJilding model together with the reactor coolart svstem shall

\ , I'' include a pressure, c icrgy, med mas. Salance a s.affected by reactor
4

'

coolant leak rate, spray rate, core flooding rate. f.n cooler heat re-
moval rate. passive heat sinks. decay heat generation. and (!uid re-.,. --

.
-

.. circulation rate. A "satt.r.ted" heat balance model may be assumed.
~

;
'

1.e. , superheated vapor v.ill not be simulated.-_-*.

- "-as 8.13. Wa ste Ossposal System3

'I
The simulatior, of this system muoplement the simulation of thee

-
''

* '

purification and makeup system and shat! include the deborating demin-
eralizer .hP. the water inventory in the taleed holdup tank, and station

- domineralized water tank, and the pump flow.
"*

-

In cor.nretion with wa s'e disposal and abnormal radioactive waste,

r* .**
p ; transport a radiation manitnring system (RMS) of approximately 20 in-
L dividual channels may be installed, for which partial simulation shall be..

'

provided. Six channel ph ll have simulation of a rada. tion Icsci propor6
. ..

L- d tional to the value of an in.t ating event er s ar;ab!< that is buffered
.

) ; throuch a simpic time constant. All other channele shall be simu!.ted-

+'' " * * * on! by a static :.nalog s.gnal./

.t 5.11. Electric ! System-

-s

* S;mulation n! all 1.c prov:ded for the 22 *o station bus and the two
."' g, 210 volt k alovolt bus.es :ncluding tl.e .bility for the inntractor to arba-r-(^ .

trarily add and reject laa.:s. the ability to separ.ite th. pl nt from thee
[ rest of the system and the complete loss of all power. Ir.davidual sam-..

u!at.on shall be provitted for c.ch of the primary pump to ds and other

{!: n.]ox l-15- o /SS 3 ss -29- Babcock & Wilcox

t--- _- *

.=- . _ . =
.

. - -
- _ _ _ ;-,- , . :-

1

;-----~~- .QQ}Q | Q D F-
'

_;J
----,u=- -

*

i !

_



<

. .
.

.. - + --. - , _u. .. c ~~ _ . ...- -= -

.. ..:. ._ - - -

-.Q
. .d

'

e,

".
. *

-
d A-

} rnajor et.t:on to.ida. Si:nulat.pn en.l! be provir!cd for freqccr. y syn- .

' n-

,
.), chroniestion ccmpatation control, and display.

{@-c{5 For ca.cs of loss of all pnwer, xxiliary dicas t generator st.rtup*
.-

f'and cut in ta the 4160 volt emergency busse s shs11 be st**.ul.tec. Samu-
.s M
J latinn sh.!! be proceded for t.attery supply tu the vit.1 instrument taon g ,, .# -j shile .11 power is cif. wl.ile t.5c nun.vstal lo..;s have been reryocted . tad ,

| wh'!c the diesels are i:om.r.g on the line. Pros :dc lo., of lo.d n.i. d to
f.e . . *I a s

the integrated c or.t rol *yr'em mentioned later.
|3

.

.j The functions described above reqwsrc at least the simulat.on for @--

; the following specific ccmp anents: Station generator. 2 rnain 210 kv b*

[1
* bus een w:th c onnecting "ure.ac ts, two 6ue volt reas t or tcase s. four

.

41M s oit turbirm pl .it busse s, tw o 41!,0 volt en-ince red safegu rd bus.
'

g- men. two 4 l60 * ralt enem-ered safegu.ord biisses, two 4160 vult Ed 0 kw
j dicscl gene rators. two 4h% cr.ginee red na fegn.rd bu.scs, t v o 250 125* g,1

# de besse . four 120% vital in trumentatsen bueses and the batterica. j
Pr vide andiv. dual s.mulat.en for cach corr.ponent s.sted in the

)I
t.L!c in Appendiw A. For nsten.al ope ration'. i. e. . not o n dac arl gene ra.*

*

- h.tor pcwe r. simulat:on * hat! ini lude d..p!av of s.raattor., in ; r.n.ct. r #:M., e
.

readings. Id-
Tor the c.aually sim.lation of reactor trip and separ. tion fram (

.h th* power sy stem g rid. power eh.!! be ant. trupted, is all lu. ids exc ept
^

vital snet rumer.t.itiun .ind eme rges..y lighting. k

i A delay f ar crar. king of 4;cs.1 gen. rators ID G1 esmulated, after,

L., .

4 which D.G frequency and .olta,:e shall c ome up ac:arilanc t s .: time c on- |,
7 [st ant.

$ After synchronisataan anc tuttang into the 416t'v eng:nceri d . fc. *h
, ,I cuerds bur me s is au amplished the >u'encquent rest.rt.nc t.f equipment .'^a

, shall be simul.ted .., mentinne:I above and as mdic.ited by the equations'
in .*sppendix A. h

j n
For larse twmponents. the samalat:On of load switchinc sh.Il N -

*

| naclude the eff. et s of fluctu tions in p rrer, s olt ;e, nd frequency das. k
pla y plus the vanu.! cifect on 1.chten,; in the s.mul.itor t raining room.. ;

;

} 5. 15. Reacter Prntcction Svatem f' -

Thi= system h.se inputs fro n 4 protection channels with 2 cut of
.

-j
4 coincidence required to provide a trip. These trip magnols open the3 m.N7

A - .s

! 15 69/SS 3 69 20 - Babcock 3. Witco- i
i
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a. ..eq
(1. . . .h brea*.ers in ca.c . =f two red crive psw-r suppl:es. E ch of tne 4 pro--

.,
~ . t<

c .} .
te6 tic . :hannels har anp.ts f rem hig's fiux. h:gh tempe rature higt. pre s-

a e-o ,

'. ' ' '.c,4 sure 1sw pre ssure , high start-p rate, and las s of pumps. Sim ulation
.rtup

5':
:

sh:.!! prov:.:e logic for individu:1 thannel reprement.t:o . and e incidence' ' '* -

k'g *] s w:tch:n g. I'r eve.non sh:.:1 La made for fa: ling a protectien channel
.n , ,

. . ,

E. ,' [ d: star.:t from fselmg a senter input. Sirr'u:at..>n sh.!! tie it.to the rodj

't2 f" ' '',Jg drive pne r p ource breakers.
.

Q' A
( 5 16. S.fecu rd s A. ts.:.t:on S. stem

Th!= system prov das for st.rting the c:v.crgenc y s.fe-uard sys-
'- / te m f.4:or:ng . MC A. Two cut of three co:e.eidenc e from pres sure

r

, f senme s on low prest.ure starts the higr pres sure ir.;c<. tion system. T wo
* out of three e utne :rten.;. :n anather low pressure signal starts the low''

.,
-.w

pre s sure ar.jection system. 'Iv.e out of three co.nt.dence of the reactor~ e' -

25
-- ,/ butiding prassure sensors an high pressure st:.rts the emergency cool-

ing evstem and act.eates the aselat:on system f or the rkactor bu:!d.cg.'

,,_
'

(.! . Tw o out of three e.s:n. .icnee or.'tha re.c. t.;,r h:Sh pre s sure starts the
ra- ,

sprr.y pumps enentic rd in the dec.v he:.t system at:ve. Two out of
r , .-3

. J three co:ne.dence on h.;h pressure .n the reactor bu:1d.ng Opens the
s ah es in the spr y line. Sa nulatte:. ehall include sens or s , setpoir.t s ,

a . .,

co.nc :dence . f aalure c.pab: lit. .af sensors, and sha!! prov:de appropri .,
. ..

ate tic :ns to the enrnputer model Of < a.h system mentioned.

[ _

5. ! " P.e c t er .rtuile.. v !s ol.ta on S. temte r

e, n -
3* Thor sy* tem, when ..tuated by a }.:esoure of 4 ps.g an the rear-c... .q

t.,r stuldene. :s de s t:n+ d t ? cle.e a valve :,r v.lves :n .:) lane s which(, ,3
.fc . p+ r.r t r.te :he r-ac t or L.:.;d:nc .nd ..hach d o n::t se rs e an ac c: dent-c on-,

nt .. ecqu. r.c r 1.m. ting func tion.
** # ,. Ale c . tne 4 p.4: pressure angr.a! c tu.tes t.. open ng cf normally

cbed veh e. in e y. tem, th,t ser.c an ac eneter.t.ct nSerguer.ec limiting
.ur.c t :on.

,

a-

{* -} 5. I ' . :r.tu rate d Evi!. r- T arit-e-Re ctor Cvntrol System
(F:m alatic,n N t Pee tiredlr

'

'.!a. 1. Tur'.;ne Speed Control
<.

f .

) I* rov:s;o4 sr.11 be er..<*e for the snetructor to act a.
,,,

IN.d d:sp.tsher ar.4 rid an 1 re.iect 6ds as mer.tior.ed :n the electr:eal
-

*

Babco-k 8. h7Ccxl-!'-.!0.?S 3 *t -29-
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- 4,9.

en* na
de sc ription .bove. ".;4mul. tic n shall t:c provided for mas.u.! adjustment * {T;' , ' ?

|
| of the load demand .$. cording to the max. mum load limit. the minimum ] .; *

~

load tunit and the rate limit.j
Also. sirr.41ation shall be provided for the rut.' .ck ), .,4

limiter wh.ch arremmod tes input signals from the shim safety rod not * '-

out =ignal. as.fmmetric red signal. loss of load signal. .nd the reactor .~*

,

coul.nt pump up..bility runhack signr.l. The runbad 1 miter shall pro- pg %..

viuc an output meg. watt dem.nd signal which feeds the re.ctor control L-- - .y
F ,systere and the turbme and ste.am generator contrul. s .g

i The meg watt demand shall be comp 4 red with the true J,-

1 reactor megawatt culp st and this resulting meg watt error sign.1 inhall. } .J
.

>
J be summe l with the secondary pressure setpoint to provide an adjusted c ; ~~ av

,1 4as. *

'~] pressure setpoint signal whnh sh'all feed to the turbine contret. The g
'

adjusted pressure setpoint signal shall be compared with the true steam Jy

$] pressure and the resulting difference or error signal, shall be fed to the { ..,..
~

#II turbine speed control. , " 8..
1

'
. -

.%. IR 2. "osler Cent rol *

' Y)( . ~
.a
.1

: S.mulat'on for the steam ger.er tor controls * hall pro-
J 17vide for accepting the megawatt demand. signal from the runback limater, g. 7
H previously mentioned, and inpiatt:nc this to a fcedwater demand calcula- M-- ~

btion esmulatiori. The feedw ter demand cateulator mndifies the mega.
h'witt demand by the difference in set pressure and actual pressure and f

outputs a tutal fee d*.te r damand.

] The total fred.v.tcr demand signal is inputted to a f,
,

eteam ganerator to.id rat.o cantrol which shall hase mpute from a man.
,

( u ! ratin adjustment and logie signals indic.itmc the number of primary
h) , .)pamps a hich are running. The steam gener.itor low ratio contrcl out- "c

. -) puts a sien.s! to -ach of the feedw. ster control chains of the 2 loops. 6 7
f"

f.- * . *This teedwater control shall includa simulation for
mo.lifying the ste.m gene rator load ratio control output signal by the *- '

,

tc ctor coolant piamp limiter, the re ctor coolant temperature li nater. '' '

the low fecda ter temper.iture limiter, and the steam generator Icvel -

limit e r. h 5
} The finally modified feedwater flow demand signal is
, .. -

] compared wath the actu ! fee.! A. iter flow .nJ then the resulting 64gnal h
9

.m
% s

.

; 3.!*./,s/ss.l.R8 - 22 , Babcock & Wilcox [, , ''.
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t f.e w
( ' ^j p:6:::ons the feedwater contre,1 v.tve and/or the ste m supply valve for|

. st' *

( .- the variable = peed tecow.ter pumps of each loop. '

,

5,11.1. F eetor Ci,etrol
.

. .

! g . The re ctsr c ontrol system simulation sha!! enclude
i L,.j J inp2 s from the soi ;.v coie les iemperatures of each loop. averaging

_r , of these tv o temp-returas, .verapng of the two averages. 'and com.
pt.r:s c,n w;th a temp * *.tu re set point. The temper.ature error f rom the

~~ #> ; averagtng and compare s mu!. tor nr.all feed into the <stmanc ..omputer
q{s~

. . ,

g which, with the prepar weichting coeffseient., adds integrated temper.,

'
,

a' ature error to the str.ight temperature error. .nd than adds tae sega.
#

L3 watt demand obta:ned from th. rur. tach Izmiter, which v.as de se rtbed in
5. I f .1. The au n of these threc- as c ompared math the actual reactors ,

,
:

p.- q pawe r, thus producing .n e rror s;gnal which, af ter par sing through a,

he L.I. J deadband unit, feeds anto the rod c ca. trol automatic sequene.n, logic and
7 ' thence to the control roc at:ve motors..' *

|''
7 5. l o. Sa nmare arid Allocation of Madel Recuiremcets |i

P* * ***j % . 10. 1. Gene rai
$~ '4-

i c. This s ection (5.10) is intended to summa rize the major
.

''*3 phen:mena that req.:irt simulation and tc. allocate functions qualitatively
to eitner of tv c. categories-long and short time constants..

[* . -

^

methad used for solvtr.c the re.(tor k:netu e etjuations because the value
Particula r attentiun should be giver. to the numerica!-

..

! cf "f *" is abcut 25 mic roseconds and solutic,n inntatality may occur..

,
.

T.-aditional digital tec hnique may re quirc 2 000 sc.lut!uns pe r s e c ond.
9 ''. More mode rn techr.siers snav req uire 100 solatic,e.s per second. Ih,w e ve r ,

thare are still other technig es u sth which 5 sol tions per second, or,.
,i

i few e r. 'a re 5. tis factory.
.

It should tic noted that the kinetka equatiuns must be
sc.lved over a dyi mic r.nce of .pprai nately 10 decade s durar:g r-ac tor, ,.

f* - ?=
s ta rt up. Prc,b.bly. dig:ta! s ol.:ttens of less than five per seca.nd will be(' -}
adequate (c.r the remainder of the plant. The phenomena with extremely

.
,

-'* 5 .

-
long time c onstants, t uc h as xenon buildu;. and decay, may not change.-

n:.ticeah!y over a peri,d of minutes.
E

. . ' . ~4
'*

i .

*
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5.1 :8. 2. Lee a na C or s t.nt c a.t< c urv .- d .-.

M t ~rr-
I ==,f A Erect o r c os!. int. It-td om n .r.d ma*, cup u.te r arm n- , .-

tory r:.nd-l ar.d L:ron c on:-rtration ms,sel. 3. ' .2~

D. .P.e at te r b.:. d.r.g p e a s.r- arid tem;* r&ture. W h~e
, re. .

,

;j&Sy C. Water assentorg and m.e s tal.nce requ.rrmet.: ~~
'

f 9119wn.c a MC A .ntlud mr c. tur bu;td.r.ac. hat h tr.+.19 pt r o p are sa.
. .'

W
d feet a ur. 3.nd 5., urate of s r.cr ta n~c .

- -i
~

...
e . - -
*

. D. Steam .nd pom#r c onversion e rstem m.ter armen-
{.M

'

, titr y sn.:ur'.rir volu.ne n! p; pang .nd m e nciell.n. ous enmpanents plue tn.- . 2~-
-w

+
c ondenee r hutuell .nd c ur.denn.'+ s.torage. ?

' . $ ,- '
.

[ C. Heat storage modelana of ra.ttor eso ant syrtem 1.

j
end steam .tnd powe r c o ave rsion wate r and steel during plant wr.rmup. k ~j

. , .

."
[g ;.:j F. Ecactiv:ty model ior 7.t nor.. ..a

j-
ay~ i..

*
I 5. IS. L Short Tamt C or.s t.r.: C a te c or y -.

a
.

L.. .a
-

; A. 189.1t r therm.! model. .:
1 -

,

V., ~' E. P.o.'la r >cr onda ry m a s s da n s.ty. level, an d p re s. 5.r i *

..

s u r e 1,.f a,::e s:rr ul. tion. *

;
_

,

C. Ste ar rupply pre e .v re , fr.a * * . and I:om m 9d.1.
.

--

D. 5tt am turl::r.es and es..trols. 6 .

E. Feedwatas supply per o este drop. pump F.t ad, p
- pump .p -e. une an mooet. .-

,

< ,
*,

3 e. Reactor.e.tr + tic s. s..

4. 2 C.
r . C *c.al.t v 5.mulation

~ ..*."- - - - *
4,

Ir:te reept tirt.al fro n ICS to cortre,i rod crive pane! !v.. Cp.4t
*

.

..c : -
. j l.

!. *
ard pr ova <te for defeat:ng s.gnal, *

' h- ~.'..

2. Pr ovice ,

for 'lede.ang" in whate e r to se s.gnal (insert :,r w.th. 5*

cr u ) is Lerns ment frorn t,perate,r's ceasele tc, CRDS. ~~ a
;

'- 3. s ~

- Provide f or t..d.vidu.1 r:>d estu.It:e s by prog ramm.t:e at ee.$
-f h

to selt st whic h rod and by inetrutter conssic owat %ng to **efeat met:: .e

reta rd motion 'P.O.l.
. a. L j

*C *
;i

.. ,

9I-!$- O dS*)*06 - 34 33JCg;k& Wi|ggg p
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(wy I
.

,
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'

*' " 4. De g rade one ue omle'asated it.,r. s;hamber..-
.9..

5. T4:1 one compn.ared een chamber.8- *

k ".' ;,,? 6. Ta;l one propartional counter.
I

C" - "' ') 7. F tl one reactor protection chans.el.
3

t, 3 [
* ~T * 'a . Initiate xenon t.It iP.O.i.- <

>

~ . - +
* 0 In se rt f.lse re.ct or v.:ti-t te rr.pe r.to re (P. O.).( $

. .?'

* 10. Inser; !"alac re.etor inlet temperature (P.O.l.
,,

* I
' 11. Ir. sert f lse RC flow stanal (P.O.l.

v .

* * " ' * 12. . Trip of f RCPIAA. j
:

S. .i 13. Trap off BCPIBA. f
.

~~'S |
,

c.F .d 14. Trap off PCPIAB.. , .

_' ::p ,T
- f,

< 15. Trip off PCPIT11
. e

_]
- * 4. Insert f alce RC pressure (P.O.l. f

s- .
.

k.. ;,j '
w.. 1 ut..te pre.surs te r spr.y valve f.siutt.

'

,
* 17.' ' ,

f r. ) 0; ens spontse.cous1/.
,

, ' , (t.) W.li not open.
., ,;

'

16. F ree:e pres ur.zer level signal (P.O.l.' '-

* . .~
- $ 16 In.taate w acp.ng ' pre ss.irizer relief.*

f- :}I;.. w
20. 5;ni,; late RC leak.

: ."
21 Simul te letr'own cools r Ic.E.

.. .

~ 'a 2.2. Sen alate Mt| Icak.
7. . .

; 4 23. Sinsul te t tle r t ube !c ak'.
.

.

s'y ;* .~ . 4, 24. Sin alate steam le .ks 01.
L- .c'3 Talec :n..ri te.rn he.de r pres rure si.:nal (P.O.l.

.

. .
.: 5 .

{s
'. :i. , T.:1 o .e t arcane t,yp.s e v.tve (init: ate spen signal)(P.O. l.=

=
.

e
.* * 27. P t!. ore acxilt r y steam <cxh.uet valve (inst:ste open a;.cnal)

. . .

? , (P. O. l. -

,,,

'
'.3

.* 25. *>. f-.t integrsted control Jystem enput to turbine electro'
.

.* :

he!r aalit e or. trol (F.HC).
.?- 4 , -'

,

Secock I. Wicot25:x t'I 1 15-6'***S5 1 55 .
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;M.m* . . . .

-3 _ . . .=
g ;, u

-

:. * 3 . .h,
- -

-

. . ,. . . .
<d'

* 29. Inse rt error irito EHC speed feedLack.
..g

i h
<

- * 30. Tail integr.1 of EHC autumatic governor v lve contrul.
-

.

f ', 31. Trec re modt transfer relay (M T2) of EHC. (
g. ' -.

i
' * 12. T rap mmn turbme. {

.

* 13. Cut off one coolang tower fan (P.O.). ,.

34. Cut off one circulation pump (P.O. ).j 4,

35. ' Cut off one 4.it ejector IP.O. l.
'

~ 36. Cut off one condensate pump (P.O. ).

* 17. D grade ene 1.P hester (P.O. l. ,

..
.

.

38. Intercept ICS feedflos signal to cne loop 1,etween c ontrnller p.
*

.

I and 1tmit b<n. ,

,

'

*' * 3 *. Trip one fe dpump 8P.O.1 .

*
.-.

; . Je
40. Degrade anc feedpump.'' c

.I
* 41. Degrade HP heater (P.O.).

' * 4? Fait letd.,wn valve. .g
1*

".43. Trec te 3-w.y valve. .

|44 Free se s he m combined tru eup an.d dcLor. t ton ret.arn.s*
,.

.

. . . q* 45. Block beron addition.'e
o

46. T4al one high pres sure maircup pump tP. O.1. j.*

* 47. 1 ail normal ma*, cup v.h e.
*

* 4". Fail RC pump se.1 control. ,

* 42 T.it c .c de c.y heat pump (P.O. ). |
:

* $0 Fail one nuclear serv &ce. pump (P.O. ). 2,

ff e 51. Taal one n aelcar services r w a ater pump (P.O.),

52. Taal one plant couting water pump (P.O.).

* 53. T il nr.c com3,onent coulang water pump (P.O. l.
...

rr.. I. .',
.

* 14. Fail one turbine plant water pump (P.O. ).

L-
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h

'

' b. k ;,.

.r sf .

w .W
k. . ~.4 35. Ta;l one reactor buildir.g emergency c ooler' (P.O. ).

*
*s. .-

'q{ % 56. Tail one re.etor building spray pump (P.O. ).
p

*
3

L -a [
s '. - , .{ 57. Drop all lut;d.

.s. .f
f* ^

.

- 58. Separate pl nt from network...' .4*

'/ A * 54 Defe.t start of one diesel gener4 tor.
f 7 e

'

L J 60. Drop out 600SV Bus IA. *

v.. . . -.

61. Drop out ,2 30 l'V tr nsformer,., ,

s .,

t'3 cf Where "(P. O. )" is ahewr. abcs e. provide mult:ple casalty ca- I
- -

pability via programm.Lle o}. tion. ..c. , where there are multiple com-
1,. . por.cnts of the.s.mc kind it shall be pussible for tne instructor to pre-.

g-.1 "' select. oy instruc tion = directly t:, the computer, any of tne multiple L
.' components for faileire. However, the failure shall be effective only*; 9-

'vhen the instructor actuntes a push button. 'r'
, The notation " degrade" indicatem * hat a poter.tiometer is required
4i +

t o ve ry the intensity of a ; ven casualty. The potentiometer, he, wever, p_
, . ,

shall not be effective until a push button is actsvated. '

: In .ddition to the switches .nd potentiometers which are sp-ci.
,

*- '
.& :

fica!!y co nmitted to casualty si nulation, the instructors console shall h
-(.

, also have (11 the fo!! ewing meterr vhich provide indication of the most 7
'

~ | critacal plant par. meter. for normal monstnring and for feedbacir ofp.
L.. '[ c.sushy effects and (2) the follo.-ing remete controls -some of whacla
- ' % may also be used for antroducing casualt:es. Ir.~. m .

fE- -d 62. Megawatt demar.d meter. f*
, 7,

..) 63 Megaw-st actual meter. Fs.'.
, .

u .. 4
64. Crid frequency meter.,. .g

[,

r- -

..
65. Ste.m pressure me ter. t

;
4 66. RC ave race t.-mp. rature meter. [

-

es. ~
b.-- ..) 67. PC pres sur. me ter. r

.

'' '

68. Disp.teh load demand to integr.ted control system. . [fa.. ',[1( 69. Set or perturb grad frequency.
. .,

::{ ' ', 70. Make up hydrogen to MU tank.
'

4 ,

{,
..

,

A J. *~%
*.o
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; .,
h 7.1. ).1 kke up w J.teF I CT* N D d:r.; tank 5 ,

74. M ke up N: to CPT!? core Ceod:np tank S. .

1 -

M ie up s. er to CTTIA c ore Spod:ng ta=k Oj 75.

,' T i,. Make u Na t. OTT 14 c or. Coodsng tank /.. ,

7 t

77. F:te up (or isil) auxihary boiler. M
W..

,,

a) i.'

f ..-
1
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4 p.
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4
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** ~ 6. HARDW. IRE DESIGN REQ'J1REMENTS
r

..

..
"

I

6. I Cene r .1

s :r
The purpose of this document as to descr:be the generalt. 1.1.g- q standards of construction for cicetronic celutpment for nuc! car power

L. , . .3
~ c. pla nt s ,
y 3 The ob,icetne of these stand.ards is to provide quality
h. - J 61.2.

3
i..

,

equipment which will promotet

|
- (.) Personnel safety.

, , ,

4 (b) Rslaable service...

e. .
, (c i Long life.

{ , . -,

(dl l'asy and low co t maintenance.
f. 3

6.1. 3. Inf armat:en 1.>tm v:.lt .ge. pnase f:cquency and volt-p. .4
(, ,

a npere requ:rements shall be shown on the main eq.sapment nameplate.

-

,

{ ] Namep1 te 8h 11 be curable thermosettir.g plastic.

- 6.1. 4. Becau6e ci special or rec ent developments in the state

of the art of c omputin,: equipment m nui ctur:ng, the re may be execp-
' ~ tiens to this specific t:an that w:ll be rec)t.bla, prauded that adee:uate
,

-

-

7 justification ne furn:che<i by the vendor.
. . , ,

6 2. C om;.*,ent St andards
g. . - -
h .

n 2. 1. St r.dard'c cmpone nt s sh !! 1.e ueed wi.creve r possible.

. - If s pe. 41 c ompanents :.re ured; type. i.umbe r. name of manuf.cturer
and othe r periment :ni;rm.. tion chall be shown on the sto k list.

6. 2. 2. All compositior. resistors sh Il h se the resistance value*
.

- and toler.c..e indi. ted either by mear.s of the Electronic Inriuntries

.' Ae sociat:on (EIA) color code, or by printing on the resistor body, which.I .;. crer as preferred.
.

'*3 ,

L. J
%.- -

{ ', J
'9

m- .a-
.
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Ware.a ound resistors sha!! r. c resist 4per valu* and b .
.

i 6. 2. 3. %
'

power r t ng plamly merked on resistor body n . locat. ora where th4s , ) '-,

sc -
7 anformation is pla.nly sisible.

, (,,,.-

6. 2. 4. When re*istors with adjustable t ps are used the taps k-

shall bc in an accessible Ixat:on for adjustment. ...<

g.
.

b 6.2 5. All cap. st:,rs ah.Il be plainly m rked v:th voltage ca- ,

r-1 Pacatv. pola rity and terrn: rial iden.tification. Cap.cstorm shall be snatalled g

3 w.th this informatann visits!c vhere practical, i

F-.'

6. 2. 6. All capacitors sh.ll have w ork:n; voliaca ratm;s in ex-
y cens of app! ad peak vol'. ages.

6. 2. 7. If selected componente are used that :nformation sh.11
' p;,

be'indic.ated on the schematic d: 'gr.m .nd pa rt e isst on the in s t ruc tic.n

E~~E-
-

.

s book.
- '

61 Co- et ruet;on Practiec
} . . -
t 6.1.1.FNMY3 The use of sub cha.s:s construction is recommended. ( ,.d .I 6.1. 2. Sub. chassis which have the name function .nd rstan;: and 1%.
t ,

are electraeally ider.tical sha!) he interchangeable.f.
- 6.1.1

.

Test po.nts shall be broaght out for checking es sential p
.| wave forms and v:ltages where t'crm.nals .re not :,tharwise provided. --

} 61.4. Ec,a;pment enclosure. shall. b. des s:ned . id cormtru.ted
'ss--

to pren de ac ce s sibil:ty. h,
.

,

6.1 5.
.,I A!! parts should be acrass:ble f .r visu.! inspection and

,

r ept.ccme nt.
.a

-i

6. 3. 6. All hareware sh.l! be plated er ,i . non-coerad.ble ma-
te rt.l.

|
3

f 6. S. 7.
1 oci'w.>hers or other inckmg des sees sh !! be used. b:1

{ 5m.--..
.

6.1. F. ,
} test) ent washers shall be used when. var brittle m.te- .

rialm are bulted m as sembly. .

Control knobs shall be fastened sec. rely. ""*{
{
s

::
,

.

. sc ~ -
_. L
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,

E. 4 V et:.1 W e,r's !
wI-' "

.

g
64.1. A1: sharp edge s ar.d b.;rr s .E.11 be remo.ad. ,

he. . y !b. 6%* 6. 4. 2. S*!f-t.pp.ng *c rews shall not de used where orces:or.k1 |**.9* remo.al of a p.rt in rec *.:ir,,a, g
.

85{'' -Y 6. 4. 3. F r ont p.n*Is shall r.ut bc secaced to the chass:s mately by g
,.

*
ctreuit c omponer.t . i, ..

..
g

C 6.4.4 Device s for re*sinmg per.els and c over ;.1.tes should pre- gV . .

p. ' ferably be of tna espt:ve type . {.,9
* . 4 s .O8 6. 5. Solde r:n; a nd I" lect r.c a! Conn-:tiores :

_.
s

M *

i. 4.1. A s e,1de r w ith a sion -c er r o s i ve flux . su>.h e r r e s an . h ould .f
L.:.' .

be s..cd. "$ .'s,. (
6. 5. 2. All parte shall ba "unned'' bef:.re solde r r.g unless the h

Ih pas t is n.pecaisc.lly pl.ted to :nes.re . good sold-re:4 ::nt ie. g. . "A''" '

ig
- type connes tors h.v.na oi:i-plated cc.-tects). '

,

4 6. 5. 3. All parts shell be c! caned pr:or to s oide rin;;.e

3 6.5.4. A preper .mt.unt of solder shall c,e used on all conneet:ons. L
4 .4

. s.p
'' 6. 5. 5. Insulat en sh-li not bu d. r. aced be solde ring..

e _. 3 r

k --J 6.56. Components xh.ch may be damaged by heat shen soldering
J

shall be * i' ably shielced f r:r..i t!.c heat dur:ng tha s olde r.n: spe r it.on. L._

,

*

t.5.7 C o..n e c t io r. t s .a : b* me d* with s oMe r . ec~.prc .m ion .

. . . - g
type lugs. c,r w:rc -wr a pping t, t hnique br w hich res t or..bla 4 ssurar te7 . i

[. 'h c a n be giu ri tht * high cr.m ,res sion, rnetal.to.nwts! rentact in e xce s s. . -

b of the c rc = = - se ctaonas t.re a cf the wire :s pe rmar.t ntiv prui 4ded.
I' '

i

b 'i A . (. . Ir.t. .c o .nectio- C lle s .r.:! Co-nec tor s I
Ie % -

f "$ 6. 6.1 Th- extr rn.1 c c.ve r ang on the csSle s.h.11 b a.1. re e s tant y
s.

.

C' 4 nach as ;,t,lp 6nyi chloracle'. ..:.: equivalent.
.. .

jg c ..
I''

'3 f. . f . 2. Wh-n c anne . tion f rc.m the shield t e Loth c :.r.nc. 'or pin anc [.: g L
>. tne c ble clan.p :s .ndac.t. d. the sha Id sh.11 %. c t.nncoed dire:tiv to the . J
*

.
.

{- p.n ar.d the p.n ( cmr.e:te.1 to the c able elsrr p by hook -up a re. C onnec t:on-

e. i3 th, cla.r p .h.11 be m.r'e by a lug.--
.

g.
t : ,

t.
-
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d 6.6.3. Tha cable cl.mp of the ccnnector sh.11 he stamped on tne C}
' 'i oute r e.sulated cove ring of the cable. The cable . hail be built up si nec-

f*'....J y
i

e ssary, to inure grod cismping.
I

6.6.4. C onne c * or a ar.d clamps shall "oe sufiaciently t.ght to pre- -r
vent damage to inc connections daring assembly and normal use. ,

I
'

6.6.5 '.'.*be re cable is terminated with connestor, c.ble clamp -

,

,

shall ba used. I
-

All seper.ble conn-ct ars shall have a device for holding. 6.6 6.
',

shem firml; in place.
I,

b 6 6.7. The energiecd prtion of the circuit shall be eennected to ;

the !crrale end of plugs and receptacles. .
, w

6.7. Wirina W ,.
v

.

6. 7.1 Caneral purpose hook-up wire shall con tst of strandeds ;
<~

2

.J tinned copp r s.ot less than AWC No. 24, with plastic insellation consis- 2.
ip..

.y } tent with 6. 5. 5 above. .

') 6. 7. 2. Shicided cable, single or multiple conductor, shall enn.
,j mist of stranded tanned cooper not less than AWC No. 25 size for mirgle

'

'. conductor wire used in sub-assemblies and not less than AWC No. 22
'

for al! =the r use s. The were or wires shall have thermoplastse insula-
tinn, metall:e shaeld, and an oil nd moisture resistant covering, such

''
s--

as vinyl pl:sstic.

6. 7. 3. Special witin::. such am RC/U coaxial embles and twin. f."
,

. . ..

y le.d. may be used . hen nc.:essary for proper functioning of eqisipment. "

6.7.4. All condoctors and multi-con:iuctor cabic u>cd on indus-.

trial equipment sh ll have insulation rated .1600 volts, except th.st the
4

-4 interrnt wiring en electronic p nels shall have insulation adequate for
the voltage on that wire.

6.7.8 All wires ar.d cabic s sh.ll be scci. red and pratected t3 e

7 prevent breaking of the wire connectiota or fraying of the insulation,

k 6.7.6. All enr.nections to terminals shall be read:ly accessible -

.. -

I when sc rewed type t. tmin.ls are used. '

1

C
4
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6.77 Warc s .l.all be c ontmucus and an.1 he supported et t.1.e:r._ j
^|- . te r:r r.r.t;c,r. :f the w:re .e:-ht exceeds th. .p;.ropria.te r.cr.g.ng se.ght -.

'

limit. I
, i

i 6.7.>. The ir.ter r..,1 w: ring c: electror.i equ.pment with sne ex.
, ce;itinr. of auto :.atic w:re wrappir.g epp;2e:.* ions. t hall be rotcr-c oded.

I
.) o,

t.

'
(.F Drint. d Circuits [,

' , - 6. 5.1. Plat.c boards u th c oppe r lam.r. ate ou ur.c c*r t.cth side s f1
.,

f snd ple.t. d through hole t , d nece asary. rnay be uscc an pl4.;c of ennven.-

' ' ' . . tional wire, with:n electronic un.ts.''-

s
"

i-% 6 B . 2. The banc materist of the pl.ette b:ard shall be at 1 cant i:

,4 |". .

: -
grade CIO or equiv ;ent-

k. ' '"* 6. f 2. Pl stic bo.rds sha!I r.ot be !cne than I/16 :nch thick. {
h. '. 2

i ' t. . F . 4 . Co; per s hall b. 100 p+rc.-nt Internatiowl Annu. led Copper-
.

r- 4 4
Star.da rd (! ACSt. M.1 P. i ttio o r re cos:nited equivaler.t. and no th:iine r ty. .. .

*
i / than or pt r sq ft f eopper 0.0027 in. th:rks except for p;s.tec' througn
- holes which shall be at le.st 0.001 in. thich. ~

j- -

_f 6. t;. 5. T.ond strength sh.11 meet peel strengtin a equ:rements in :
-

, ac cerd.r.ce with NEM A .%nd.rd for bo.rds in ac cord.nce with 6. 8. 2 h
!

- abnve. :
4~

3 1'. .g 6. E. 6. Currer.te of 0.nn:7 inc h ths -k copper sh.11 not exceed a
' '

. v.!ur s ahowTi in labic :.

E. . .h
N .

. '. -

f Ac Table ! '

t. . . .-J |
f*r .~

1.:ne v :dth ir. . Amo. re s Ohm s lin.
|

. ;1 -

4 1/4 3 0. 0 D0's I
I -

lib 1.5 0.0018 k
f, ' q ill6 0.75 C.0035
L .) 1/32 U.4 0 0.007

1 ..g

).

k 87..

i.

. . _

: :
., %
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-
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6.5.7. Line sidth an ' separat:on shall nr! be narrower than
]
4 0.010 inch.

- .. j p.r-
LC6.8.F. Sharp corners ehould be avoided..j

.3 .

] ' 6. i . Meanti-e and Cl mu:nc
.

6.1. l . All c omp.:nents shall be securely mounted u. . n.anner
ao a s r.ot to 4.use d.m.cc tr. .r.y portion cf the equ.pment nor .ifret its "'

w

j pe r fe rm ance.
.

Mounting han ds re shall be des.gned 'to tecilitetc replace- -,
l
' 6. 9. 2

. ,1 ment of pa-t s ..nd a seembl:e s.
-

:I 6. 0 1. Rn ets and v elds sh.ll not be used to mount components.
.

6. 4. 4. Piir.t lamp heldern shall be of the- bayenct type or similar.
Lar? ps sh.!! be re plaec.s' Ir f rom front of p.snel.

'h 6 10. Id entific a t ien k
1 V'"j 6.10.1. Te rmin.nl b v a ie r strips and te rinin. ale ab ;; . r .?.c r.t al ie d

"

.1 on. or dpecnt ta, the barrie r strip with th. name 4-sign.tran that ap- .
,

*

pt a r s on the diza g r m s .
,,

6.10.2 All co:itrols sh ll be ele rlf .ind pe rrr..nently labeled to P- -

b-
. id. ntify their fan. tion.

| 6 10.1. P -d w a n nmg 1..bcl e o r t.g- sh.ill be p rev:ded n c r.cIna u re s F7"
E' '.hielding exposed peints .: dange rosinly high s oltacca.<

-

} 6 11. Po a c r S.:.u rs e

The pour r sapply to the c!cetrons equ:p:nent sh !! 1.c obt :n. d
j f rc.m t ransiva me r v.ith .in *ol.eted sac end ry w inding. The primary
,
j ef the transfore,cr rh.ill be cannt eted ta the la.id sace af the niaan den.

I connt et s!cv.ce vt the equi). ment. 7
cr-

6 1.'. Ove r c u r r en Prs tection
--

f--
4 An overcurrent pretc tive ctcvice (fuse or circuit breakcri shall *'

be pl.ced in the ungrounded conductor of e.ch branch c arsuit.
4

|
;

e.
I

c-
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6.13.1. All exposed metal parts shall be at eart'. graind potentsal. .as r
so.s.4=g

.

W~4,. q ''f 6.13.2. A copper or cther corroston. resistant conductor shall be
- .

-

used for grounding purposes.u-
.:

6.13.1. The e s se of the grour.d . conductor shall be at lea. equal}{
F*f ' 1 to the poaer c.srrying conductors to the equip-nent.

. . , .

'..e.6.

m.~~
*

a.
~~

r,
.../

:.%.: e-
.

.j . .,*.
N. . ~

i 4'. .- -a
[: &
.. ... .-

,

f? . w13 .

.
.-

. .

\* -sg.
_

<

.'mr. .. .

|
'

. <
p

..

?,. .

t. ..
g

j.
.

. .

-}.
. j''s

"*
. sf (
' i

er.
-

- I

> :,3 |*. .

. . 4 t
'

5.'. - Q !
-

i
.

.

-.

. 4.eac. ..

e ,-

E., ' * , i::. 5G 1

|

C., h" . 5. ..l. ,

I c. ;
p'_ . c., ,

c. . .. J |
,

,.

)!

L** . .' -
?,.p, s.1 0 4.Siss. ). Ms .}s. Babcock & Wilcot

|'
s u.:. :

.6

j?'
:* ^ ~ '-

------..-e-,,-. ; .. -%,.-- _ .

I.

_ - _ _
_

.
.

'

==* * M U - .$

M -- . ~0.0 5 9 ! ' %%'que, .n2:
, . ~ . . . . ., ..

4 i~
,s -

s-

.

_ ,, w - '-'



.

.

.

i- i "
--

. . ' _ _ _.. , ~ . 7 - --- -:...... . __.n=-. .-
.. . ,.-

... ..

.
- ..:

=4
-

r
6e

**

...
:t

'.- Q
.

- _ . 3, b
' -

. -J I.+

.

y g
.

,
7-

]
. Ce.

2
' .' 8 TE8T REQU3E!.!ENTS Er

-

Y'-
.

,
. .: 'tj 7. ! S bace te-n Es .1 cat.an Tes ts

~

The ve nd.r sha!! perform and record r: evaluat;rn test program
,

on cach c o:ri; anent. se hanacMiy or subs) trm of the sa'nul.* r s /atern
d . : keep.r.g ve.tn good eng.r.c. ring pr.ctict to as sure oct r: 11 s., stern re - -{

li.sbal tv .-d en is:,1 t. potential proh!cm areas.
C 7. 2. Svnte m Tests **.

.,f.l n. 3
}a y.w7. 2. 1. The s etidur sh.11 cc,nduct . t< stirg se que nee .: .e el.ty?a

. . .-1 to dem.snatrote s> stem c omp1.ance w:th this specificataon ;,ra:,r 1:, de- y
''

- h live r v. The scouence shall :nclude: N'
.

*

M p Q'.

- ,

0;.crat.or, of all cous sles ind p.ncis to appl::r.t,le (
- | a.

requ.rements..
,

Y b. T -st of s11 vendst surpi.s d pc rrpher.1 h-rd .re nut f- an:1uded ar. 7. 2.1.. cj F. c. De m onstr. tic.r: of seitwa re c,erforn :.nce to spec:in a. ya v.. ..

' .f
,

td.-g P.-rf ormante 91.11 sy-c. I and ape r t.: ins! c :,mpute r *

v
,, ; r:,,:rs- :e -:-..

. 1 L.* 7.2..!. /.dormte te <t data = hall be rs t order! arid m:.:r.: i r.. d u; I

-,
ey.I the s enGer t ;- tro;t ensh e:S f ar e n r ;..;snt e t. the sys:cm reo,s.. rem, nts. gjibp
~4 7 * A c reptance Tr >t s

..A. , . . -.(
. -

7. 3. 1. Pre:im:nar ccr;.t: nr e e. .! sh.!! be 'p rs::r .ee ter f are
fs1.:p-r. cat et equ:per.ent f rmn the s er:r'ur's f ct.arv. J s,1.tg p. nre.j te sts e P.11 t>. ; rf ur ,,-d at the 24. 'N tie s.gr. ted dt 1:ve ry pe:nt.

1, .

e

' t
' . .f 7. 3. 2. The te sta sh.!! dem :,st'r.te ( r :p:,t,.t v eg; pum,,, gy 7

,j uhtcr oy f ait ar. s: .a Lt., ;.r:;vac's bb%* w:th evader.cc th.: the rystem *
;

,

4; meets e!! s per .fscat.uns.
- 3

- .]

3
1

.* .
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6. DOCUMENTATION PEQUIREMENTS.,
.

,\- -

3 .

6 . 1. Ereir. c rire Drawi6 gs
,

& .~~~ -

vendor shall provide BLW witn r. list of ..11 drawings. sketchesi The
, cer

.-' fd and related documents to be 4pplied with th- equipment.
'f,s.'N 8.2. Encinee rine Reports

G. -b
.. " . . ' id The vendor wha!! report all c:.g:neerinc design and devclopment

,

El analyses in e afficient de' ail to permit the custcmer to thoroughly r-view
.3e

.
'- ad and es.luate the mystem.
c,' t)g .

.. .

p. 3 Comr..ite r Procram Documentation*

. : ,1r. .

si - / Documentatio . shall include. but not be limited to, the follnw nga

r. -
"' items, or tnr equivalent detail as appropriate to tiie type system t.eir.g

,.

.

turni=hed, i.e. , diptal, analog hybrid, ete:?: . ' *. 'st ,. .

ff * ' N. a. Fregram code edit or listing.

k.,,,t :w,iig b. Schematic diagram or program flow sec,uence
f '' ar.d le;ic,

yn . -g
g ,y c. Descript2on of equation solution technique,

f, - ( d. Desc ription of special transfer functions. .

--e approximation nr.cthods. or o'her er ecial{- M techniques.ts, gw.

g:~'. Q* f.4. Recommended Spre Parts List. . .
*~ '
..

*j ,[.; Upon comp!ctaun ni the sinal definitaor cf all ha rdwa re require-
.,y' ' ',;q ments the vendor shall proude Br.W with a ;i.t cf all recommended

(, l'2 s; rr ;,.rts. The follow:..,t information shall b. includec:

I - I.
7. - .g a. Item number.-

b i'N b. Pa rt identification,

' , , , -' c. Total quantity in system.c,[i .{J
1

d. Recommended quantity for ! year c'peratior.. -

g
,

( Recommend-d quantity for 5 years operation.r. >2 c.

'
-

f. Unit price.c
.% ...

)A n.-
.T. x . . ' d .c* 5 3 0S SS.3-Ab 37 Babcock & Wilcox.
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, j 7 T EST R EQ'.*.T.EMENTS ,-

3
,

. . ,

N.
'

~. 1 . Obr ;st- Es .:u.Itan T ee ts
"

i
,

T r.c s e r.d s t s.h42 p rf:.rm and re.- rc an ev luat.cn test pror. ram
a sm -
4 OP each ( 0- panent , put,4 8 sembly or J ubavatam si the s enulatOT 6 v fit e m F -'

- t,. .?.1
in '-r *pinc w .th ;ond en= snea nns prec t:6c te .s sure ove rall systcrm re-e

,

1. l.al:ty :. .d to :s.al te pr.tential pr on!cm .reas.

} 7. 2. Sc a t. -- Te st. j
V-. . 1. .h- vredar sh41 conduct a test.nc orquence .t :ts !.c lety g

,

,

,. ;
t o ce m.mr at t att. evetrni c remp!.aere with sn.s oper.f. cat.o;; prior it, de- {' l

' hvery. The sca:urne c shall m. l.23c: ,M--

.' A
0;wratean of :.!! const.lcs and psnels to apph:able |

a.
!

, -
g r eq.:e rame nt s . ge.j..
.,

,

3 L Test c: .11 vendor sup pla e pc sphe ral '4 r3* .rc n:.it
.

''-

j an. lade:s.. *.2.I a.
g

t
g

.e ~*

Dem or.:;tratwn o' s oftw re pe rts mane, t sp.. ,rg c. m.
1 tier. .

-

:.3 1

.j d TV rfar an:e :f a*.I spe c;31 a:.g epe r, ,,33,g , c,, .pcte r *
,

J pracr4 ns.

2
h

*

; . 2 2. AJ .uete t< *t cats sh.!! :n- reente,., 4,32 3.,,,ct.,.n,.c 3,
. tar s er.riar to pe r-- :t .inalv :, ;or 3-r.pl.hnte tr. the e ver r, ree. !..re ment s.

i-

2 _3 r .r.. c Te ns,.
,

i'er!;m..n.rE . :cptsne,- ta st s h:.!! be p r .. mee be f ee7.1 !

j ch:pmrnt i i ana.p n. n: ir.,- - ine vend: r's ;.e t irs . r . sa m.c ., r un (
j tro:e c...!. t.c pe r n.r ..e 4.:

-

th. *.%\'l d. s .cr.ati 6c ! m. p. -.

.8
o
j . 3 .. .5r te sts sh:.l! de ;.sns r.te

'

g .c a n p ,;,;y ,;; p;,,,, ,e , g , ,,m , ,y

j t.lat.wr ope r t.an t o a t t o pr m :de Ss.\v s ie, c..ide.-..e .w
,

. .. .a . 6. - syetem
-

. -
.

mecta !! .s;w:.! cations. .

. -

E6

1
-

1
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,a
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8. DOCU.stENTAT!ON REQUIR EMENT.*' , . . .--
-* t
kre-

.q
,q p .1. Encineerira Drawincs

- . -

g.,'
The ves. dor shall provide BAW with a list of all dras1ngs, sketches'

(, '

r!,
.,.] ar.d related documents to be supplied with the equipment.,

A.2. Encincerir.c Rerwrth
I-
*

f. The vtr.:'cr shall report all e ngineering design and dev(lopment..

f.- - analyses in sufficier.: detail to permit the customer to thorouchly review. . . .
L,.

y W
; ; and evaluate the system.. ,

inw. . . . . 8. 3. Compute r Procram Documentatic,n
t.Q,;py%

. . . .
'

*T... . n-ntatuvi shs!! inc ude but not be lirnated te. the fol:owing* --.e%. _

items. or the equivaler,t detat! as appropriate to the type system being
: ~.~,
a . fornished. i. e. , digital analog, hybrid. ete:

f*" * *1
L .A Program code edit or listing.a'

b.
P g, ,

Schematic diagram or program flow sequer.cc
,

,

*

and logic.
S , c. Description of equation solutic t technir;ue.' ( d. Descrit, tion of spet tal transfer functior.s.p- -er

4 1,. ;j approximanon methods, or other spes:ial
techniques.

. 4*p, " A. 4. R. commerded Spa re Pa rt. List.b
(' i- 7

' ~ 1.'por completion of the final definition of all ha rdware require-
- - .

rnents the vendor n!.all prevade St.W with a list nf all recommended
--- - .:

ppe re parts. The fo!!o.ing information sha:! be included:
.

,. -
. y a. Item r. umber.

. G -

*'
.. b. Pa rt identification.t

," . 'T
Tota! q ar.:.ty in system.. c.

.3.

d. Itecc.mmended q.antity for 1 yea r operation.
.R,-

Recommended quantity for 5 yea rs operation.e.
f. Unit price.

g . .-

. > ,'E
-

tT. 5-2s.(Sf55-3.PE,
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g" M.4 Test Reports
<

. .

The vendor shall prowle et least one reproducible copy of the test ':
.

re-ports for all testing requir. ments of ; ara;;raphy 7.2 and 7. 3 -

. ,; R . A. Meinter.ance R equirements
.

-.

'f The vendor shil! pro *.'de mair.tenance requirements for all equip-
..

2
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mant used in the simulatar mystens, whether ; roprieta ry or purcha sed. '
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-* *f . * 1. 9. 2. U.c one :a r.da rd "S ahape. - worth s creu. a vtal distariec

$ ,] for a!! fi.ll rod. .nd one equn lent worth r t.rs e : r all pa r:ial ruda.

Q ; =8
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y] . ~ i . 5. 3. S bda :dr :he a sial worth c:.rve .:.to t w., es c r!apping func .

j
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, $ tier.s of a vic.1 r e st:en Na..s t:.nr. A L B). **A '' fun. t.cnr. c hould a ffec t re .e

} .6 Gvi:y ont, fo r t hs J.,ur lou e r core nod.., ar.d "B*' f unctio.ns shot.!d af.'

feci reas tavity onh c.r t % icar uppe r c o re r.oden.
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\*''Y 1. E. 4 Pres :dc fet neut rc.n detectivn ny means of c:gh: pscodo
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." .f c.ch of :nc 7 c.nt rci rad g roup. iprogramm.t le option).
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|*, .*
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., q, a 0 if Lp<K2.16 / ~1

z ,

* i

, j .,

9h*9hl * 9h2 * 9h3 * 9n4 * 9h5 P 2.36
'I #

1 ...t -
-

'

.

*.I
[9hl : 0 t! Pp 3 > K ,g or af g > ppg > K 3 5 ^*d 9 e0y

2 k M,

a 9hl * K .38 if Ppg < K2.35 II K .2 > Pp3 > Kg,33. sed gg2 ' ' '
K .332 2 -

.o .

f9h2 = 0 if Pp3 > K2.11
.'

'I K .11 > Pp, > K;,37 and qg=0 -
*'- : 2

. j3 ,

1- -;
-

- -l f ,9h2 K .40 sf Pa
2 p y < K , 3 ;, !! K;,;, > Ppg > Kyyorg a nd q 2 " #2.40

.

1 h
1 -

~

f9
aO sf P

2.12 > P' 3 > K ,39 and qg=0h3 pg > K ,gg or if K3 p g
-

... <

.c .

K 'I Ep3 < K2.39. ~ [9h3 2d2 "' II K2.12 * EP! u ar.d q eK
'#E.

, g- -
2
Og :.c .

~'] ' f9h4 * O II EPl * K2,33 or if K;g 3 > Pp) > K g

.., 'andg 4 0g
. .

-

- C s-
t'

sK if P-

[9h4 g,43 p3 < K2,4, or it Ky ;3 > ppl > K2.41 andqg = K .43
,

2
.

.
'l

.

9h5 = 0 if Pp , > K .14':; 'I K .14 > Ppg > K and q e0
*'2 2 g

9265 * X2. f. 6 if Pp, < K2.5b f*' if K2. n > Pp3 > K andq sK ,',
6

g.r
'

.

T*SR * O il Pp3 < K .33
''

-

2 *f if K2,3 3 < Pp; < K2,44 and w ao3g
?. at L.
.'f- ; *SR * K .458Y 'I K2.34 > Ppg > K. 442 91

or if K2.44 > PP1 > y2.33 p."-dI'q'}
4 --

and wSR * E2.45 91
8Y '

.b. .

. I '.
]: *SR ' K .4 5 an * K2.54 if Pp, > K8Y2 '

or if K >p > ,-
-s ! ,s-

.I *SR K .54
' ""
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[ h~u *SP ' E2.46 4 3 B ' (* 0
"
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-

N.
f **,'.-*

e,
T .4 ao if PP1 < K 5

*

u K.,.,,8 < PP1 2.5cXor38,

M. .. . .

-O.-&c ' ,

. ins.tiste er and 548 = 0
['

-
~'

t. r.santainc- .,se -.

(., , .j ' ' * " E ''I [.

5,'3 UPpg > E ,373- g d K;,3, < Pp, < Ky,37 [
ore

- s. . . . ,,
[.

..

~)
.

a nd S r0k 2 i. .. .J 36 s
N:, . , - .sf ..

[', -
*j Note er. press'.arizer h-ater and sora y valve er::aat.cas:> . ,

*, . .e
*

Pr
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*-34 The spray va!ve a **. * hesters are contrcilco oy ON. OFF. AL:TO $
{g . .. ] type FB's. Th. eq ;.i:or.. ...pp:ted nr. pi ge A .J.: re!!cci the s ysterr. y~
s. .. t

f: * operat:n : wati: 41! P P * * an "A UTO. ' ! is*cc ta lcw a re m editie::.a! -qua . ;

'
a.

h.c* - *@4 1:cir.s it.r "OFF" ird "ON" .*pe rs.t:ain.
.

.; .j- p.g. g s,, O. u "o2 r". q ,. , x , , ,. .f ON":as iv a AUTO-
t2 .

.s..:p.* c .,. = 0, if "OFF". q.r X.,. 40. d "ON"; a t given if "A UTO"
*

. . . , . . h na . , ... .:
f.e . ..

. q e O. if ''OFF ". q3=X,g,4;. tf "ON". a s given if " AUTO"
* . vg n

,

s |.. ..' {
[. ';g ' O. if "OFF". qg 2,43. d "ON". a s given if " AUTO ~aKf

..t.. '

:

p. :-g qs3 . c. u err": ,, , , K2. = 6 " "o*'; * * ci' '' " "^ N' E

,

y

, .
u

.

. , : 1.
.

fenal value c,f e.

3 ". = f: . if ' C LOSE'p, ' sq
in. . ; .02

fir.at salue of S3 h = 1. If 'OPEN'': .r*:
et- . ..|gn va!u- cf 5 . a e g:ve n d ''At* TO" i

38g, . .] p.
, ,.

f~,.I - . _. .|
# 'j q,,; e ar.t rc,1 '. t-d ir. S:.'.:OR a a RC :Ji j,'*

e"I'<"
,a.

* , - * gg control 1:ct d :n 5:gon s kC121
.

b

f.i
.

t . s;
't

- M'L s *M q cortrol lasted na SD.40R .s RCI.M &

E- t .J. ;-
g*

4 c'h 4 curitrol liued an SiMOR s RCl41 t'
W. G'. p!* \

s; m ; ,..jl #

e .*8 .
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D - Symdcls for section 2 :
%. ^ f.

.

** m |a den.ity of stea m in pre.scrizer', j p,gr s s

[.
' * '

'l .'- e a sa rtable tirnt ec,r.stant f er reacte.: c oolant flow trarnisnts, sec ;
. :Am KCU. a

L., --y-j6 r
hg a refer to section 7

f -g b constant sectior. 2a eg
L- '] l

M..a refer to section i. 3-'. h.
'

gw

3 h a entN.1;.y cf ter*; tor co:,lant, bru!!b f.RC, , . .
[

. , ' .'
- .ih s enh!;.. d:fierenc e betweer, pte. .ariser s.tter and spray water, g '.["t ' i't.d5 Btu /:S Donstant) <

p

x. . *68 '.
' :

. ' * . - .. I p * water level in pr.:s surtzer tank '}
. . ig e-

.

r .nas s of T.rassurizer steam IbM.. . . . . p3

"0" '' rna s of water in pre ssurit.er ei.rge region. Ib E.,M s,, - - PWI fr;

Mj ,}.~~j M ,.,,.2 * **'' I ***** "'E#*'*"# #'# ***"#' * #*Ei ''' lh
,

.,. ; .c r.
b'# > * '..d M e mzsa of water in reacte. coala.nt .yste=, Ib L**

. RC
.w .4 }t-

; ' ' " .1 ~

NRC = tctal n.:mber c reect r co lant Pumps cn.line j.

fN a number of RC puws an . cop A or..Uneggg

, N a nurnber of RC pumps in loop 3 on-line [
M- d

.
P.I r re:actc. c. 2tlet f.Sessure in loo;: A. psig

{' r
--

Pp; = reactor outlet pressere an locp b psig

,
., q r total heat input from pressurizer teaters, htuiset. J

;

p. .~.3 L

g, '']g qg = heat anput by presnur.zer he ter 1. Btu *ser {
?w~ . . -

p . , .- q qh 1. cat..n; ut by pr e s c urar.er heate r .,.. St u., cc..r .

G.; if qh3 * heat input by pressursser heater 3. Stu/sec g
v s , ,

y - s-lj gg a beat inp t by pressuriter heater 4 Btu /sec j ;

C!.. .JA > 1.

a heat stiput by pres surszer heater 5. Btut see t) - g qg
. .., Ia heat pair. of RC pumps. 1.lti.!sec', ..J *

.,
_ qp

|
I. 'a .qPS . he :.t tra ns;..irt ed by n.a s s cha r.ge ir. pre s s urize r

,7 .e
' -'

.

.' |

. $. f.G, 's . -
*

,.~ --
. .-

i

n I

3I.'I Ba b ck & M eu { )*

1 15 69155 3.b8 A.25
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-

,
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,

J -

:. M 3*. *4 s.4
. .aJ V

.~
3 sc . se.t co,.te.t o, ,e.ctor co.i nt. eto y.

.n

*d 5 a position of pressurizer spray cor. trol valve y,,]i34f %.e.- fy* SV s positten of pressuriser spray stop valve ph's 90

SV , a position of stup valve in pressuriser pilot relief line

.

('f;!
,

9
i

*5 7 a pressuriser ambient sink temperature. F, E , Q-. . .

1,, . ,e,e, ,, s.c tior. ! ,y,
~s

. y
.

g4 = refer to section ! _7T

' (3
,4e.

. T 1 refer to section ]g il
- 't F.$= ~j TM 12'' " I'' **' '''''*" I b "i4

. .) TM16 = refer to section I { ~r
.

.[-
'

a temperature of coolar.t at reactor vessel outlet. F b,Q- Tpg
' 9 s-3 f p

~ . ' ' T a temperature of reactor c lant at boiler tube inlet, loop A. F g-@(*
-: ". .b. I P2. . - WE ~|-

J'
- T , a refer to section 3 'ij

'"

p
' . - 5 ;;-T = refer to eection 3p3 . , ~ .; . ..

~

* ') T a refer to section 3 .I '**, . pg"* .n
,

c w. #

j T a temperature of reactor coolant at pump suction, loop A. F
, M. . j .py

:'. g'.24 T a temperat.are of coolant at resetor vessel inlet, loop A. F. pg9 .. ..

, , - .j T, p9 temperature of react.'r coolant at core inlet. Fa '

gj,
-

3

~ ~3 TP 10 * I"'I "''N
,

*

-3. g..,.
'.: . T (not us@

.

pgg yja

,e.,...
* T a temperature of reastor coolant at boiler 2nbe inlet, loop D. F -!'* 7 $ ,_.,. Pl2-

~ 3 T 6 refer to section 3 t- 1
. , . .

*
PI4

u.--es.' -
segv a.. e.

E
TPIS = refer to sec tion 3

.

-.5y
g~ , j~

t-
'

T s refer to section 3 ap--:< -~; Pib
-

_,

y T a teraper3ture of reactor coolant at pump suction, leop B. F
-

- -
y* 'l'

pg,.

. '. ". -]
*

T ~ ,: ~

-

pg, a temperature of reacter coclant at veere! intet. loop 3. F V:*- g.
-

- e ..

Tpgg = averge P.C system metal temperature. F -Q
-

. 3
. . ..

-
i.is.fa sS.>... A .2. a.sco:x w;ico, x.1, f_l . .

h
~

. ..

O
-'r

, , =',.- 7- . ' . * **M .

..
.

.
. 'u..'

, e

.

*
'

'

" ?' . " S us..- . , m .. 's .. M," ~^~ .>.Q 5 g .m, p* .t: .cH.

y .(
. t .w s e .': . .-'

y. .

,H = -
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A- * - -- '

P 1 -f) .)- * = =
s :* .

h,,,. . c.Q I

f : .E- j-

:
.....-.3

|'' ;[d T a average prestorizer metal ter .perature F Ie.,.ty

(
.f* Tp3 pres +. ariza r stea m terr.perat::re F .

,,

,~]V- - T
-

f ' '. , ' p.3. g a pressurizer .-ater temperati:re in surge region, F g
,..**

p, ', T I.

pg.,.3 = pressurizer w.ter terrperature in saturated region. F
|''

ThC = average temperat ire of reacter coolar. . F |>..;- ~ 3
e,( 3 Ig refer to seClion Ia

g
c''d . ,--*/ U i refer to section I gr. 3F .:.

. *

}" {, - Y
-

p3 = volume cf steam in pressuriser, it' .

.:-,. g

.' '

. - Y a volame of sater an pressurizer, ft' apg
|.

R.--[..' h *cv B e pressurizer wat.r boil ng rate, Ib/secw ,

'
gEE"M , 3

,
-d D3 = re:er t >ect:on 6w

5 .s . fp . c ,g a refer to section 6 ,wg .
8tsj.r -: .-

I..
g'. D. i refer to section 7w

ft e

r

gh.9,. . ,' r., . i-
*

a refer to sect or. 7 aw
- -

D8
L

p ,.'N 3- refer to sec tion 7 )w a

, . . . .y DHI :
i

C.'{ .%I.G
. DH2*'''''''***'I ^I

{
w

.. .. ..r
, .y . . . , w a refer to section 6 *pg

pgg refer to fecetIOn 6
.

,1~ .7;? $ 4L|
.

w 8.
,

. * . .

(.,..''*. w sEl' - refer to sectron 6 <
. . , P.,S 8.

p,f.''',a.
e

P 2 0 ' ''I' ' '' "' ' * * " Iw
*

..

'. . ';'.".5 p.y = refer to r ection 8 s. w

*{
f.'.'. ' . ' . '. .a~t' N *P.'.'''''"'""'**'i"* #

r

-

5Ok + 6 *&l I..

py, a re'er to section 8r, w
}

L(:. ., - hcl : total reactor cechnt flow, It./secw
, . . . .

,[: ' ' RC4 * low in RC loop 3 (dyr.amic), Ib/sec ;.w

g
<gg r flow in hC loop I lateady state), Ib/sec, - -

.f,, RC 3 . I ow in RC loop 2 (,!ynamic), !b/se.:w
[ ;. . ; . ..

um

"f3 |a
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w. .~.3 Co n s ta r.t t for Re,ctor Coolant System Equations,'
.. -,.

,v :n -

- -J T e ambient sir.) temperature, ;. g
v. -

;. .
K., . g e time constant for RC flow transients, sec

*';

'[ K
e:.

2..,. s c ut off poir.: fo r pr e s s ur a r e r hea t e r g ro up No. 1, p sig

;' K a flow in RC loop A, m de 1 or loop B. mode 1, Ib/secy,3, ,,
w

*

K, 4 flow in RC lt,op A. rnode 2, or loop B, mode 3, Ib/sec
u. -

?_ , , K., . 5 a flow in RC loop B, mode 2, or loo;. A, rr. ode 3, Ib/sec
*s '

C: :g' K. o s flow in PC loop A. , mode 4, or loop B, traorte 4, !b/sec,-
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refer to section 5a
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t-
';"'***Y. A T ., a refe r to section 2t. F

4' - - ~se

*k ~ Tp4 * temperiture of reactnr coolant at bcundary of muscrheat regit *'

,

gs- and boiling reginn, RCHI A..

h.~ ..
- ' 7 3p3 temperature cf re.neter eno! ant, average m boiling ragiun..-

I P CH I A. TC 9
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,f,.T ~ 1 T
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8' T 8' .ame a s T i r RCHIB
, P16 P6

k'[' M U,A a cocificien' for heat transfer f rom reactor coolant to boiler tube.
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U,B = c efficient for be.91 trannfer f rom reactor co.alant to boiler tube,,
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4' Constants for Stea rn Generator Model
j (t4

.

K ,g a ratio of specific heat of stearr.Isater{ "*

g . . , ,
A ,

K)*2 * "''!''

'.t in boile r,'im* * '''3p roc,3 of ggm, c or.s ta nt i
.

*""''8i"" r react r1
caolar it/lbi

2 t,

, .] K, 3 a therrnal fa tor for heat transfer betwsen reactor coolsnt and j~
.

** 8 " i-j bciler tube, it .*F/ Btu -

..

c K s reciprocal cf downecmer ares timeo fluid density ft/lb |l

'' K = rec procal of latent heat of steam.15/Blu
3

a
K * units conversson ,t;mes gravitaticnal factor times downcomer33

$ a r ea. f t .in.'/ sec*
.

's 1
JI K . a units sonversion times downcomer fluid density. Iblin.'.ft '

*

. K = units cor.eersion, it /sn.:8
,

sec /lb.in.8 :2K ,9 inertia fa6 tor for feedflow.
3,

J
* inertaa factor for saturated steam flow, s ec'/lb .in.aK .10 s

3
n.3 se8.; ' K ,g g . inerti. (actor for saturated water, sec /lb.ar. 8 g3

p i*

K .12 * I"''''' I'''*' I*' **di'*'*8 II * * I3,
,

,

~ .:.j K i ur.its cor. vers.on times reciprocal of t' oiling section area and - '

3*, g
sec /ir. 8 ft Y

8y gravitation.1 constant.
.

..3
.

K ,34 a flow kinetics f ctor No. 1 in boiling region, sn.8/ft3 ,

* L:.
K ,3 5 a flow kir.ctics factr r No. 2 in boiling reg;on. Ib/ft 7J -

3

. 5) a 2K .16 e area in superheater region ft 33

K .g : later.t i. eat of stra m. Dtu/lb r. .3...: L .:.;-,

E .16 e recipr scal of dowr.som.ar density times dos;ncomer volurne,1b'8 ,f .t

.4
K3* g e, - t ese r rr.a ! fa rte r No. I for boiling region heat halante.y

, , , ,

*j ft .113/ nt o .in.8
. --}

* 0 '. .

K ,,g a therraal f4 tor No. 2 for boiling region heat balance. Ib/F.tn.8 f ''3,

Ee.i

f} K ,; g : thernal fa. tor No. 3 for bulling region heat bal r.ce. F3

. K).22 s therrmi factor No. 4 for bciling region heat balance. Ib'8'
. .

K ,g 3 therrnal factwr No. 5 for boiling regicn heat balance, it-in.: .

3.,
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K .2 5 a thermal sactor No. 7.for Lolling region heat balance. Ib.in.a
.

- .
3

i
K .6 6 a the rrr.a! facast for boiler tube heat blance. F.ft / Btu3 1,

+18
K .27 s therrru t il w fa cter for bell'er tube her.t ba'.ance, acc *8[ .,, Jg 3 f,r .-

3,gg * therrr.a1 factor No. I for iog AT model, it*8 |K
,.

'

K .29 a thermal faster No. 2 for log 47 model, it*?' , '
.

-3 -
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K ,3g .onductance i.eter Int RC eMe bo!!er tube surface film
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*) 4. S'iEA?.! FUPI'LY P2PI* G AND TUB B!.';E 7[~.

GENERATOR MODE 1, ',*

~3 iaf
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;, (Referer,cc rigore C.6 a .o C.7 anc Section.

r, . .q 4. 6 .;, Ein .5;,ecification) g'.
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.5 ,j I
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- . .) '*s t L YPSI - P33 S2 ~ 4. I '* S2 - P34 {,
*K . -
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#
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. { 33 *' 6 .2 1 51 - 564 8
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.a .~ .
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.
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C . . ~ ~ ."J
$. .:.r.d . S e. a K4.6

'

K. b < P ,< K .7 ;,s if..
s. 5 43 a ,

f v*. ' '.?. : y ;
. . .g. ;

. -M. !w eK d K4.. < P54 < K .9.L So 4.8W . '3 :. ,. . 4 e
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t . .e a . !
-

% .' -
So 4.10 4

'
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w aK sf K,. 9 < P5 4 < K .11 i
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vf ,N "<

56 r'4.12 ii K4.11 < P54
i' w a
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G. .. .. m. .

. w s0 *
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' . !. sf PS10 < K .14
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7 ' : s O| 4 :*

*s3s y.
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Q'. . . . . e
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y
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4 S$
, - |
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-4, .d'*

.
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4

s
*

. ; .
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y dM wgg gg4',-., *w -wg gg S! ~ #S$ ~ *S7 ~ *S 4 ~ 4
-

. , ' . .
, , ' , , dMgy w gg4"
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j , j. . , 4.2. Turbine Elcyo Hydraulie Cor. trol (EHC)

'. 4.2.I. B sit EHC Sioal Generati:an
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c; . * : ~. Sigr.als. aind Lights *

4. Z.12.1. EHC Modes
s.....,

.
Peer.r,c.,ie. w i .ies s e te. .eeg. V

g,* I. . y .

. . . . . - . .. .. . - .... r......., .e

- j , .= >..
TVRC1t (W nd CFT nr Cf' se%. ' ENCACT.Ph MSENCAGE

N- LATCH 057.:4e energia.4 LA T CH Pl* M AN TkD j
EV s'HP nas erwergesed.g . . ? !/J . .

%

$ LOli ra' ep.s gase4 3'

LC) a(* set en+s gssedY - * ,

F ...
. .

7*.'P hine CPER AVTO *

."- * * TAN *- . . .

htA.S t!A L, or f
J: -

8hET. e r LET lat. Ol'ER SC%-- , /.
-*. *

** OPF A AUTO CPEP AUTO I-b '.! 4 N::AL er g

* ' i OPEP IC J

- *'3--
4

'. '
CFl'R |C Ca* n e ne r g u sed 0885 } IC PI- '4AM;AL ee jn

' ' * *.. .**
- CPE*. A1170
e . . . ;,

OPTR AUTO SYNC 5 * ". . ' N. .e * OPER AUTO nVNC l*b {{.
.

- E. E. t

*-E {d"'

-[. 3ET O*2 r.et eeergssed I: CE4,g, gg

. . . -. E |E4T ... -
t?O B .mer g.rei: ano OPEF. IC p 4g ge4i

1 ,M c K ,g,{ L f"T 4
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FO- . , . - CO L AT"H energ-rad CO P8' HQ: D tr f.4 " $;. o..

OPED AVIO es.ergesed
* *

.. m,s I
.

p.".. f. $
_
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8

w .g . i. . HO* 3 HOLD Pb CD !%.

TP AN. TER PT.L' %*; MTl 1ATCH energiass*

OCit hw d u.n a! a,*isa '! g e E,
. f er

MA%t'A' TRIP s,e -

.

* ' OPEk AV7C >YNC sf 5 ' K .t * 8 4.*'.
%*.a n B- ' 4

f* '.172 T. s 9 f.sikir. ; y ,,,,) OP Tp A *.*;C n. ,g , , c}.;-
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OPER :~ l'it -
*

?$r ~ |
. 9

g 3 e K, one !
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d 057, OS7 7FS T est ee-erg. red ., . K, g er
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,- j . .

Maintair.ed by console accelerrtion rate rtting {.3-{j
r.:

- RC M.;
Initiated by STND and released by FAST, or ~ &~1 M initiate 2 by FAST and relea sed by STND k:4. -::] D

41 $U
1 ,

'IS.

Wintained by 4;casole ' Setter Ra:se" or 'Setts:- 1L- .) ei
'

at I.us c r" pt..h'outtens j:
.,

- , e._3 -
# 'd 3 :7d5 Maintained by console VALVE PostigoN L;3t! .4 8 # ~

-. ..; g ER Raise or L2=cr P,ashb.3 tons et -
.7 1-

J -

Ma:r.ta:ned *.sy Console Manual Governor Cor.t rei [>
. ,

#su Raise or L,we r ps.showttons (with er s:thr.u-*

'' h FAST) ,c .
i

.* .
.

_,.

4 M; ;rtatr.ed by Cor.s-le Manu! Tht .,ttic Cor. trol , ,,

*c3 Raise or Lower Pusnouttons (* th or without "[,.
.

'S S,y
'

. ,i. FAST)
5

. ..b
.

.

Q.t't,g d TV, TEST Ma:ntained by Console (Throttle Teet)3 P3 *; ;
::..

.W" + J 'bs q_*. e.. . w -.
\taintair.ed b) Censole (Throttle Test)2 PE' ' * ' * *j **-*v.f.;W, v i TV; TEST3.~. a-'c ' %.t

~~

PB f' ~ [1 , 31 3 TV TEST M.untair.ed by Con cle (Thrcttle Testl3
$

.

.W:r.tained Ov Con nle (Throttle Testl4TV TEST - PS
f

*

~

y I4
Test PD(R.5 V - IVl TEST M.ur. tanned by Cor.sene (RSV - IVII F-'

I
~~~ 5

' iRSV - IV), TEST .sta:nt.uned oy C::i-ole (Rdv - IV), Tc.t PB t-
'

- - .

(REV - IVI., TEbT m:nta:n.e.; 53 Consolc iRSV - IV1 T nt PBj 3
.

- iRSV - ;V)4 TEST M.unts:r.e d by Con. ole (RSV - IV 4 Trot PE j: .e. . .

g
-

Ma:nt.s:ned by C nsole Sw atc h05T TEST ,
3 r,

j v5T TT.ST M.unts:no by Cor. cle Smitc h y ~O.

y .,:; %>

w, '4AIN T 1 EST Y.cr.ta:ned by Co . sole Switc h
5;
4

{G|
-"

; THR PRESS IN In:t:. test by momentary TPC IN
1 e E cle ued by m:.rr.<r.ta ry TPC OUT

.

I i
9' THE PRESS OUT !r.:st.ted 'cy nwmentary TPC OUT

{.
R 1c sed by n.ornentary TPC IN

1; -2
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The following input rigr. ale are sr.atiated by.

{P . .s
mornentary cc.nreie pushbuttons and hr.ve been previously included in

k.g . ".% .g . 3 > 3,. . . . .
. -.

] LATCH. MANUA L T RIP. TURBINE V * NUAL.
*}'8 OPER AUTO. Co. HDLD. ODER AUTO SYN.

*
. , , .

,*

.. 7 OPER JCS. TRANSFER..

t . 7
'"~

4.2.12.3. EHC L.ghts and Disp;as s:~' y "r
L* NIT TRIP: energiud by LATCH d energized

k',' . ''.- '.'
SPEED CONTROL- er.erpzec by OCD deenergizedW .g~

h.;. LOAD CON TROL: er.c rgi::cd by OCS er.s rgized..

.
-

THRO'I TLE CONTROL: nergezed by J.!T1 deenergiacd
Ak" . ;

COVERNOR CONTEOL: cr.ergi:ed by MTl energizeds p' ,
~ - -
) . ./ ;- m vr LYC POSIT!ON L* .i:7: ene g. zed .bv 57: S-

gw.:
..~ .

THRG7 PRESS LIMIT: energized by P'l ,. P,4 < p
.

%. .

.

-

'

.g L eet

w".'= :f.M TV. CV. RSV. a,J IV status I!ghts and r,eters a re energized by 3:,gie |
.

.I .'
ar.d equa tione in 4. 2. e. 4. 2. 7. 4. 2.10. and 4. 2. II. SETTER displav. r . . .:~,

'

.' ir.dicates K S af OCB :s not en-rgized and K ,o9 3 .f OCS is
. . .

54,93 g
4'

energired.g |. -.
l'

b.- j_L'
', RETERENCE disp 1.y ;ndicates K4.. F14 if OCB is not energized and I.c,

{-- -
.44.c., .,5 . af OC B is ene rgf r e.i. e

-g . 1 '<

& ',"M
. 4. 3. Turbi erTorque. Speed. Ecuer. and Ternperature[* E t, ca t ar'n t, , , . ,

.\* *3:
.:?-3

*

c .' .
P f(r $)

..

37 g
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k,.a .. .

t
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'520 ' *SI 9 ' *S 16 ~ *SII f-
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*
i

dw . L !-
'

-

K .;; d * *S40 - *523 ~ *S24 ~ *S254
,

:. ,--b w:.
.$ C].,5 ''SJ6''525~ *S22.

s.3' ss- .
; 1 1

~

' . ' . N.,D - -*

K ,.7 d[at'-
~

's =K4,73(w3g;- w3gy + K4.21*S19 ' * S '
~

4,

- '
t. . .

5 '_*[.
)-

M a K-

s.. d 4.26*S!9 -[

.3 j.-x..
.

-

.m - :. :; '- .

.t K ..,6 if TURCR is energized n-, - . w. 4
4..-- g s g

i
*

.. <

u da +
. ,:.

3'j -~ = K ..,5(M -M - h! - At - ht ) if TURGR is no: ''r- '

di 4 s g w e d }
, -|,, energi:cd y

. i .] . &.w sc

- 3:

K ..,9 S
.- - M i s

4 .. ' - ,- w
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d: , .- :.-.

. , . :; . . . , ..
,

*
.. i

- .h) ' N . (w5 ,0)K .30 if OCB i er.e rgized -

'
~

. - [ ot 1
,

.2, -

~. .,- ;.,

-- 1' .10 -

* -

" *'I K .52 dr 4.e 4
.. .

.

.-*, 4
--., . J] y

-
's- a3 Ia. MW.s E X.K .31 sin e ,1000. e

a L 4 .'. a .

-t1
.;

- ..
%

O''
.

? O

4! 1 15.t,9/SS-3-98 A-56 Babcock & Wilcox g_'
. ,

. a ,- :.
&.*

., **
!-1.- ~- - - ' = - - . . - . . - _'- @

.
-

.. * %

. -

.
. * 1.

- - * * = * - -
.

* . .a..,,,,.._.
=

~

1 !.105 9 .1 a..a ::
. | -

.

.. .. : ..

..
e

G

. . , ,



.

___

,
- -

- - ._ ~ - w . _ - _ - _ - - . _ .t s
(. * '3_'

- <. :a ?*:
U.4 0 i'

.; - '% 5;

' ' .
: :. ,
-a P! = K . . , f.t w[~ 4~ E ... E c.

. r ; .. _-
y . .. % f,

; .. . .m
M

' . eg .J.~;,'jj Er uation6 for Excitatinn (E ) and other e:ectrica! modeling rr.av
E:.be ts,und n. 6ection 14.,'

. . . - g , J-
.

7wy
a F .--

...- >

p

C=:t h . -
K .3 o. ~e,.MJ . ,..

.

F-. dT -

5
4 Si Sui . g.

p. E
*h.. _ s .

:,.
-

e %. <
,,-

c .- {'%- *NE TB3 + TB6
T .3 :'T ,

pt ,

7 E . J.- 5'.
'' -

RQ .d 'f-
w..
-;.-

9w g * E4.3 , C51 - TSM1)
-

Q.. i
". . . .g.

~. Y c-
. t.,' .Q-

d s
. .

*Ig2 - 73g2)
.h

,

4.30 r:a ,

,-
-

c. -
y...

*r . . . . . . .sp.. ,. . . d,! v 3
-

-.
C.A-. . . a ==

g = (T52 . ~' e g 3 i,

4.37 ct

fY; +;;

Os''.' .,y.|
M 1.. :/J g7 . y'4. 3 h' ' S Af 2 - TSMM ,.[ ,.

j ~.: w
'

:- w
'. . :.''

- ~~,- . T , s f(PSB)5- :

. s. , ,a
. .

? # 4. -

.

0)
J.CW' .A

.o* gg * flu e.

'. j " '.
,-

.

g.

W; ~. . &,N';; N; .I01 * M .e3 g I auxit:Ary ac or da ot! pum? :* cff or if
s

# =-

..j f';,
, 4,g3 5 * K. Ls.

4
r. .

b"
.

$.$.x. . . . , ''
% s s.

.
. .

- .W
. l

0- P s Y'4.'.,5 (5 8N!ia ry ac or de c,il pur.sp is on a ,.a. ;f

-

r01p . . -- ' .. 3 . m..
v. .3 t 4.e - . .. rs s

f-
=c p.. -2

.

N

i .. .y.-
w

- p.. ~
. e.-

.m ,

g[ - ..* 2''

u.'
.

[ ?. .
r. .

I. a...
u= .*

t .-
.

aC.f-
: a,

-
o

:* L. .

{ , g'S 1 15 6WSS.J.68 A . 5_. Babecek & W;1cox
. l

+h *j'
..

T
-

,.L ..**

*-
TE

.

'

._
T*"***-~m--__ _g._ __

..'*%,
~

* J , .,~.C..""'* . ..e N.- .g.%.-* '
* ~ ~

_ - -_

. .z.
'

w
,

. . . .
-

_ S,
*

.e

*4*.*..-m...e' u A w s. ,.

" .1 hb t'- s v g -- ..
. .n

4
[...i

i y .

.

.

a



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

__ __ l
1

3

." . .. .. . m-- .. . . . _ . ~ . . _ _ _ - - --...- - -
j'* -

.
>.

. x _: _ - _ - -c _.

.o*
A rp

. - .w ..

,
*

4 |'-) . ,

,.

~3 "'.

' " 5 Ss mbols for Sectior 4 h' Pj 8%re ' electries! pbse angle, degy

i S

rSt = density of steam it. RC.HI A header. Ib/ft
i density of ateam in RC.lllB header. Ib/ft'.j og

.,,nsi,y of .t.a m ,,, _ mary si,p.iy he der .s. lom- t..

: ,s,
l. s density of steam in main supply header. Ib/ft'

.

,
034

de.nsity of steam in m in turbine chest th/ft'3
v33

D. Ib/ft' p,..

/h r , a dansity of .tcim in ausilia ry supply heade r. L.3
.1 trunn turbine generator shaft epeed. eps. w a

,
3; g

. ~3 *

.. . [3 I w . lins f requency, ces"

: wi 8
A a area of leak in RC.HI A lieader, it.

,' t -'$- SI. .e !.
.,

!

. ~' # : g - area cf Ic.sk in RC.lilB header itA
_': t 1il^i.

j = speed / load error signal to autonutte throttle iston) valve centroller-: .% ..u.J ; 1. E ,

y
_

i Wn.-
t; j E, = error sigr.at from tracking ampt.fier of autenutic governor valve''.':.

. ; |- sentroll r rnode transfer system'
*

~ E a speed / load errer sigrul to automatic gosernor salve 8 controlier
., 3 '-

f
. j E non.tia sed speed / load error signal to 4.:tenuti. ;overnor valvea

4
.f cont rolle r ;

1.
:

3 . non regulated and non. biased * peed a rtor eignal FE

d es.-excess thrust in main turbineE e'

7
.

-
- .. refer to scetion 14;d - E 3

.
t' * N .

'. -

intercept salve No. t. .. .j {, IV ag
, * j.j IV, a intercept salve No. 2 Ib I'i-, .a

IV s intercept valve No. 3'

3

- {. IV4
anters,ept salve No. 4

*
. . ;..

constant scetion 4
; i. ; K *

, $ .1:7
g.,

*

main turb:nc darnping torque. ,ft.lbM a ,

dy ,

. .. r
i.
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l.
- M, e main turbine generator electrical torque 'Iddses, it-lb

_
M,a main t'arbine generator load torqae, it-lb .

" '

; M3 = main turbine driving rorque (from steam), it-lb
f<. 33

M ; a steam mass in RC-HI A header. Ib( 4 3
.

E,. .,A, . A1 ; a steam _ ss in RC.HIB header. Ib ... 3
~~ b siteam mars in auxilia ry supply header, Ib (A)% M a

33

steam mass in main supply header. Ib~'
A1 a

34

M,, . .t.. m _ s . in _ ,n t.,,in. . .st. Ib

t'.7 A
56 - steam mass in musil:ary supply header. Ib (B)( d %f

s . .

'.&
M = main turbine gener.itor mechanical loss torque, it-lb
"

* generator electrical megawatt output, , ' ' .y MW ag

PO! s main turbine oil pres =ure, psig -

''.,'..m''5,
P a refer to section 3 .SLZer

.

-

. |. ] P * * I' # * * * * * * I * " 3S2 ',
..

_ , S5 * steam header pressure at STOP valve inlet for t acer A. pass: P
'

od P steam hear'er pressure at STOP salve tnlet for header B. p6ig
, 34

f- -1 P33 * pressure in auxiliary steam header A. psig ,

. _.3 .

psig
-

PS6 * pres s' ire at governor valve ir.let,,

. as .

g{..-j ] P a37 main turbine first stage presse e psig (STATIC)

..
-

Pj7 = main turb.ne first stage press tre, psig.

,

F 16$; - P s pres sure at reheater outlet33
- PS10 * P' " ""'' I" " "*'II* 'Y '''* * h'^d'' B' P'II

;, , P a refer to wetion 5-

3g

I '['l P = constant section 4
k *tJ . .wa .

set

a heat absorbed by steam supply piping. Btu /sec.'- . qgg
}. * .-g. g'

j

4, .M RB *'P'" I** #*** 'I "*I'#** I"P"' " "I' I'* cps /seeE
t 4

' RC * speed rate signal from anput rate set, cps /sec
.b ' . 4g..

-M ~

pt . . ,

< Uw 113.i,/SS-3-sa 8*W N"* A.39
r . ;a
p

j,v.
- .-

'

p
'""- - q -
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*
.

- 2 |*: . -b
y _e -. _ -L_: | s . __ ' '_ , _ ,

-# !* ' a-d - G - 'I - 'E'''"
_. . w. 2 -

*'
-

. .._.

.
=,.-'?

; F--

.

.5 bi
- .)

_5
'

{'I} Ry= load rate signs 1 from input load rate set. *./sec
1

.'g R ag reference load rate from MT. %/sec _

,.M

J R a load rate frorr. ICS. %/see7

R373 = reheat stop uhe No.1
3

R niaeat stop valve No. 2g 3yg
'

,
R3y3 reheat stop valve No. 3

3
A a reheat stop valve No. 43y4

.l S$ s master throttle valve position from actua

S[ r rr anter throttle v h c positicr. demand to actuator

_ } .isj e throttle valve track meter positsor, s

#'

-s S6 = rnaster gosernor vahe position fro a actustod 4s

'3
4,{ S[ = master governor vah e positior. de rnar.d to actuator

-

-
,

.

"
S

.
-

7 e dennand governor valve position sagral without load limit
*~

;

, S a denund governor valve ;,osition ignal from load limit satter (input)b

j~ ' S s demand gesernor valve position sagr.al frorn rr.anual governor valve3
controller (MGVCl .

*'

.

'

S10 * ir-put to MCVC from nianual input
'

S , = input to manual throttle valve ecntroller f rom manal input '

3

i S output denan: gcvernor veh e position s:gr.al from autorr.atic12 igoverncr ss!ve controller (ACVC).,

|

S s speed demand signal33

'4 S 3 opeed/ lead demand signal. cps or % C-
-

.

g

St 3 5^ r actual positior. of governor valve No.1

{.., 53 33 = act, sal p:.ition of governor valve No. 2
^ ,

S, a attual pos; tion of gos ernor vahe No. 3
*

; w] $
.

3 43 = actu41 positicn of governor v4he No. 4
.i

''

S ir.put speed / load setting T
37

* '
j S;9 : TFP No. 2 turbine vahe position i

,

t
1 15-69/55 3 8s A-60 Babcock a, WHcox )-
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r. . r

'' . '' . s S,6 = refer to rection 5}
.

-
e

S' -

[.,"",'- *] S . = refer to secti r. 52

'} ,
-. <g j

SV, 3 pos! tion of valse between sacam header A and auxiliary header
SY 4

positior. of valve between steam header D and auxiliary header3s ;. S V, . -.,, ion o, th,ot,le 1.c .m. !
'% SY e pesition of throttle val e No. 24

'|b* .' ~~- ,

SVg3 e posit;on cf stop valve No. 2 in steam header A *: a .- .

g, SVg a position of stop valve No. 2 in steam header B

Tg3 = refer to section 3

TB6' ''I'#'* ***'I'"

:- -~~as T
| . ->,. 3g a temperature of steam at turbar.e stop valve inlet. T
. . . - -

T , a temperature of steam at crossover between h gh and low3~ i*

..
pressure turbinen. F

'{ Og ~g T3g;e temperatore of steam supply paping, F, ., . . -

] ,' T
- . 3g; a terrperature of turbine casing. T

L{jfq. "p,, T3g3: temperature cf turbane ' haft. To

f.y~ \m ---s refer to section 14
~ *3

. .e - w! a refer to section 14

"'' ', q J 7 g = refer to sec tion 5
., w

g , . ~ /.as
y-

..- w3 s refer to section 5e

[C,' ,: * $
.-

*SI * steam flew fr m steam generator RC-HIA. Ib/see
.t - % , = St*afn flow from steam generator RC.H A B. Ib/see

mj - w
,

S3 = stes.m Iwt ausiliary header from RC.HI A. Ib/sec
. .

.
'

steam flow to auxilia ty header from RC HIB. Ib/see
, , , .. , , , , ,

a=.7 . -g w e'gUQ , A
.; w s t ea m I w throu;;h relief valves from RC HIA. Ib/se:

.

SF

S6 = steam flow through relaef salves from RC-HIE. Ib/see
, w

t
. - < . . IE ''~

(C [u
{

^ 5'
*' . .d=r I-15-6a/SS-3.A8 A-6I Babcock & WilcoK *. bs Y

L- !
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-a. J.
.

1
*

. .1**. c- . ..m, .. --m m .. ~ . ~ _ - - - . ,-y,=.--m-~ ~~m --<'~ ~"*---_ _ _ _ _
*

.

.

. . E

e

,.46 - _ . ,,g,*, ge .e.6**
* I'- * - -

9
. .

. ' .,
_._ ..

. -- . .

9

.



-:.,
__ . _ _ _ _ . .- - - , _ _ . . _ . - _ . ____1 . _.- - __

.
-,2

.
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. 53 '
-

t'.i s steam flow fror.a RC.HI A he. der to governor v lves. Ib/sec gJ.s q
.4 C

1::*r ss steam f;cw from EC.H1.5 he. der te gove nor vr.!res. !b/sec -a
< a t*

t.w e flou through lesk ir. NC-H A header. Ib/sec39
? m 3g . flow teruugh leal. ir. RC.!!I B heaoer. It,/sec

L

.4 33 ; * flow to nu.ir. feed pump No. !. Ib/see i. im

.$ > |
} why.flcu to r .ain iced pump %. 2. Ib/ser ''

1
g t

gg 3 * flaw u. emergerey feed purnp No. ,1. f rom H. P. he. der. b/6ec 'w

- a

.J. ' S' M to reheste r fruit. ma:r. steam huarte r.15. see t,
u

j S
3,3 tu.-wr.c law s > !!os . Ib .' o cc W op Al * *

.i

.] =3,6 fla sc, reheat - from H.P. extrastior.. Ib. sec
,

.-

.:j SM * fl w : ram rr tn hea:ler to H.P. turbane chest. In/*ec
.w

4 S!b : ste m hw ter warming piping. Ib/seeu.
w.

. 'd b
*

..T w 33, a steam flom . rr.am turmne farst stage. !b/sce
. - .g

] 3.n a steam hw out of H. P. turbine. Ib/sce fm

. . _ , - s.-' 4
J 5- . a refe r t:. Section 5w

.

} = refer te meetion 5w
3

.l , s 4
e .3 etearr. flow to mair feed punsp No. I f rom reheaters. It,/ nec

.

.
.p.u = a:ca m low to n. airs fece pump h. 2 f rom rehea ters. Ih8 '^S24 6c-

l
-

g 33 , stea m il:, .n o 1.. P. turbines p-
w

*;. , s,,. . a n, n- oum! 2.. P. t u,bir,c.s

,g , e a:carr. flow thru ph aux;1:ary header exn.u s salven (A n It./ne,u

f ' S 32 * low tr feed pump No. I f r..m auxiliary h.silg r Ib/mee

-*g33 hw to feed intmp Nc. 2 f om aux.l.ary besler. It,Ineca

.
*

*33 a turbine 5.yps>5 hw (.'4. Ib/ sec .;;
t

.r
"

*

...
g33 = steam flow through auxiliary he. der exh.sunt valves (P), tb/seeu

; fP'
, ! G-3-

,J

.n ?. . .<

-3 n
; !-!5->9:ES-3-8e A - c.2 Babcock & Wilcox
-

.

.3 iMT.P | ..
.

( F--
.
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. . . ..7 Ct.nstants for S: carn Suppsy Piping and Turbine

|), , _ , - Generator Equations' ;
'

g:, "-3 ,

1
I. ,' ~ e

---

K ,g a conversion ."a: tor for flow in boiler nupply headers, section !4

? -'. '. .. -* *,- K .,, e c onversion facter for flow in auxiliary supply headers'

1
.
c, - . . ~* section 2K ,3 = conversicn factor for flow in boiler supply hi:aders,p. u . 4

4 = . onversion factor for flow throust. Icak in bo!!er headersy- K
t

!
a.

" '

K .5 first threshold ci sie.m nupply relief, psig
4 Iu- .- *

K a ste:.m relief f!cw mode 1. Ib/sec'
- g

g + se6ond threshold of steam eupply relief. Psig gKs_,

I

Q' K ,g a steam rehef flow mode 2, !Wsee4

"" : K a third thre. hold of ste.am supply relief, psig g~

as . - 49 ,

,.

' steam relief flew mode 3. !b/seeK .10 s
4

,

K ,3 g & kuru. In:ch r/ -te* m s upph relWI, psig i% 4 I
vr .

K ,g3 = steam relief flow mode 4. Ib/sec;i , 4

K .13 a fraction of steam from H.P. cxtraction 19 reheaters
I' '. ;4

-
.

rs - .

b 3 K a set po.nt for iurbine bypssa flow, psig |
4,g4 I'

-3 K a turWne bypa ss flow, !Wsec !*

w .d !
4 g3

K .16 s f raction of H.P. s* cam to reheaters
*

4
,

- ,k,' ] s
g = s olume of each boiler etcam supply header, itK

'

K .18 ' 'C'lume of auxilia ry * team rupply header, it' j, f - '. : . 4 .

e 1-~ K. 3 9 - volume of lumped steam su;> ply header between isolation and
,{

,

stop valve s, it''*

or corr.bined nain turbane gosernor v.he flow' . . , K fact r4 21f - simulation i
g*

.

K ,,g 3 : volume of main turbine inlet chest, it'
'

4,

4*3'. a * gain" factor for pressure drop-flow simulation through . [,a , K
.turbines ,

,,

K .2 5
ser.Il turbine-generator inertaa constant cycles /sec -ft-lb8

'

s
4, . ,5,-

si -

u .u.

kra Babcock 8. Wikoxi - !.15 69/SS-3-88 A -6)
'
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..g E,T !.

. . . .
e I

b' t.:
..

h / "' |-

g;:. 'u'
1

. 4

~~~j K'26 y4 turbar.e speed with turning gear, cps$

-u t.
,- K a f cter for consertirsg steam flow to drivir.g torque in L.P. ,c. .j''g

turbine F#.
- . . .

g y.
-

-| K4.26 = steam flow torque da mping 1:s. factcr, it-sec w.

._
K a T.C mechan: cal loss constant, Ib.ft/ cps Lpj 4,29

.) K .30 power phase.arple conversion for main generator, degree / cps }4
,'l i

K ,33 a pha se-angle to torque conversione
4 g

., ..

K .32 % generator electrica: loss constant, Ib ft nec/ degree . . '.j '-
4 ,

.; e

K ,3 3 = heat of tor.densatinn in stea m header Stu/lb -

4. y
-

.

-, ' . . K . . .

:~' -
g4 s theruul transf-r factor for heat lo.s to steam header piping, *

.t _

f :;-Bte/sec.F

."f Y:
-- K4.35 . ther.nal time con. tant for sacarr. hea:!er piping, see

,
-

K ,3g, a thermal time constant for turbine casing, see4 : ,
-._

:,. fj . K a ther rd! time constant for turbine shaft,* **

[?4,37 sec
,

.q<,r ., c.. .'. K4,3; a turbine expansion factor, inches /F - ;.
'..*

7 4.

j~ ,] . _ -N
K4,39 time constant for nuin throttle (stop) valee actuator, see-6 :

P .1-.
,'. . ~~ } ,, K 8 Eain facter for truin throttle valve actuator4.40
- K4,4, a time con > tant for governor valve actuator, see - ,

$ K gun facter ic.r governor valse actuator

3 3.:4,4 g

K 2

. k*, -j 4,43 g4.n ftetor for rr nus! throttle valve controlles,erMTVC) b'.
'

- y - . .

;

.g,; < - g , E pain factor for m.anast governer valve controller (MCVC) E!34g4

'!$ ; .[ - K;,47 rate factnr for set'ing turbine sp-ed or load on setter
,

'

tt.w
'{.3 . K 2

igain f. actor for ATVC
- - 4.46 . . .
-f

3 '.1(. 4j9 ATVC input errer ir. TRANSTER mode
,

+
K .

'

. ;T1 Eh
.- K4.50 ' Eain fatter ! r governor valve tr,ecking a mpliher

g- 4,51 * Eain factor i r ACVC in OPER IC anode h :s
K

K .52 * time con * tant f r AGVC, rec
~

4., , -.,,, \,

. .$. .$ _
'

. K4.53 * react fatscr i r ACVC, sec
'.n..

J ! -
* .r;- ,

]: 1 .''3'
.-

,
"
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1

. *** . = - +- -

...,
. 1

4.
._ . * ~ .. " . _J - : . e " x.F. _ L. :~- ( : xn. := 7 * &._ .

,

a %.
%:. -
:

.:. t
f..';0,

f .$'''S5 .'d K
.7/ 4.54 = H. P. ext raction to rehester/ i st st.a g. flow

D{ ; :'[ g@ K,, ,,2 ACVC input error pr:or ts TRANSFER rr ode3(. |s .~

;

f . ."' .| K e gain factor for first stage press.;re feedhsek (IMPI rnode). 4.56
Y- Kg. s synchronc as speed referev.ce, cps
i A
''

, I'4,g . turbine overspeed trip Nc. ! set poi,nt, cps
%# ~ N

.. . K. 01 turbc.e eacess thrust trip ser point, in.;|. *.

t'OZ * I"* ***''ine oil t rip 8 et Po'nt, psig
7,,f K4.63 = pr portionality factor for pres sur e e turbine Lfi oil pump.,

L*-- P81at/cP8g. .. .- -yys..

kM* .. K .65 = ttnady. state output pressure of auxilia ry turbine oil pump,ie- p.4g
.* Y.

.g ,,* K r PPeed error trip set point. epsM6
y,.?,.

ff,. > K .67 - load error trip set point. ".4

Le$-Q. ,.
,, ; -:.

'

K s nwximum frequency error for initiat:r.g *OCS" energizing, cpsg
h,

KO Z ' I' '' ' ' I* # # '""' '' I" E ' I'' ' 'I' " I ' # 9"' * * ' I' '' '* " I '"' E * ** * ' '
I.. . m . K a set point for CST No. 2.r"

4 ,*3. ' .
.

y., K 6 flow through auxil:ary header exhaust v lves, ib/see. 4,.4,
t

. '. K .., a. a set point for low condenser vac uum trip, in. Hg4
. . ,

;M**r K ..., reheate r time constant, see4.s -

., K a factor for comertir.g steam tiow to te.re;ue :n H.P. turbineg

5 7'e. -. K. .,9 . ugnal fracticn at which g:.vernor valve No. I starts to open
.

.

WJ E rg sicnal fratti;;,n at whic h gosernor valve Nei. 1 is wide open
.s ."
. - Kg * signal frartic.n at which ges erner vah e Ne. 2 starts to 'npen
:

, J. .
K a sign =3 f raction at whkh gos ernor valve No. 2 is wide r. penl . h3

4 ~
'. K

Lak,- . 4*'3 sign ) fraction .t which gi.tvernor vahe No. 3 sts.rts to opene,.

,/ t Kg = signal fractan at w hnh geserno. valve No. 3 is wide open
*

. K - signal f raction at which governor valve No. 4 starts to operg5
.t . 3:.
- :,A K ..'.6 . signal f reactwn at u hich governor v.tve No. 4 is wirle open .

4Y*k5b
g ,4 *3
. . t

- I.Is.64/SS.3 153 A .6 5 Sa M t. M oK -

.3e-

~^ ~f. ' .:Q .

3

-

. =3 ., . , . ~m ~.y .xw.s y ~* . << -::.%''' . < . y . , .n .Q~nz.,,mm f
. .4**n .s cr.=s.. . ; . . *.
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'7 x sk,4.87 , '
. :-w

.
'.-J. ~ ' K4.65 * rate factor for governor valve motion in norir I manual mode f
-

,

,j K .8? = rate factor for gove]rnor valve motto s in fast rmnual nr. ode R.
,,

.e
l

.$ K
.

4.'JO s factor for scaling F'HC inse signal to speed
L"' ' 3; K
| - ~5 4,93 s dead 1.and limit (21 for track error tu initute autcrutic signal

correctisn on first stige pressure feedback mode transfer.. .a
-

K ,9; e gain facter for turidne speed rate setting
.-

4,,

,. ,'i K ,94 s rate f.ictor for thrct!!c valve motion in narrr.al rr6anual mcde4'

K4,93 = rate factor for throttle valve mot..an in faat manwl mode
y,

K4.96 * Tate I r chanSinF K0Vernor valve Posttion limit '

>>
K 97 * factor for converting "10 range" signal to "I range",

' '

, . 7, .} K ,93 * scale (teter for di. splaying target speed on setter meter4

k. 5 c.
,

~

K ,99 s scele factor for displaying target load on setter meter or4-

.. -
.,.z. actual load on referrice meter.2a.

. " . v . .: 3.9., ' K , goo ' scale factor for displaying actual speed on reference meter.;.Q.

4.'
.

. -g
',~ 7gj. K4.101 = scale factor for ICS input to EHC,

:.

4.102 s sc le factor for standard tur* .ne loading rate {%,
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(NHD = SP325 + SP329) -
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Sernbois for Section 5$

p
t. )

Ib ISC = density of stra:n tr. cencenter
* . ,

i

ppg a m.in feed pump Ns.. 1 shaft speed, cps '

,_ w

''*

I: .' 7py a rna tr. fe.ed pit =p No. 2 shaf: speed, cps
r. -5

,.r,' * g p3 = wmargenCV feed puTMp No. } Rhaft speed. Cp8
'

,, ..
- r . *. . ,

Q 6 a mam seed pum7 No. I sh.ft speed demand, eps7p

.- 9 g.P.,)3 a mean feed pump No. 2 shaft speert demand, cps-

p-w -

C
,

f.FP1 = emergener feed pump Ne. I ar.s!t enced camand, cps9g. . . .y 3
% M **3 A a adm":ttanc.a factor loop A feed valves

f -j.~.
g

7 .., r 1 A admittance factor loop ?. feed valves .g
12 9) isi.J - 4 T

. , . . , 5 = constant section 5,

_y.

&- ''c
r,*-

<- w.g LT a condensate storage tank level, in.V. .
y. , M s

r? ".I LWC = condanser water level, in.
.,25,.~

if ,M.c'l Mg - m.n s .,f v at-r tr. :ondensate storepe tank, Ib-

1. :%

%g *M a ma ss of st. am a . mait. condenns r. !bg
a;p ..J

*: MC,. = mism of . rater ir = san condenser, luV

fs'. & .s .agp numoet of i;ondentate pumps on line -

1 *

N .,,. a nombar of c.rc *ater pumps on line
, . . . !. . . - C,

| ,Aj ,_ yrs
.a. Ng3 = numLer of neater dr.:n pu npa on 1:ncu

6-.-
* ^ . N m num'oc r of :ool ne tower f ans or. line.f 77

; . , .M
N .p g = vacu im pump 10 i signalg

"

N ..g = v r uism pump 2 or. si::n.:g

[ P3e = parts.1 pressure of att in c on: lense r. psi,

g ..' gp,- g.-
PCI = prrasure at co s nsa pump d..d rge. psig

5: . .;
Pc 3 * P'r * scr .t pol:She r eutlet. prigg.

.9. .. -
g ., .,3 ,', Pc3 = prenaure at mcte e-ed pump nucion. psigp

k(p,,' e.f
-

P7; = prassure .c dia. harp cf *naan feed pumps, peg
-
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. ~r. F*
11 e

MiGM. 2, F73 = ;.-a s s =r- = i e :1.arge :! H. F. ate r. F' Ss-
, Q

J' ,,
P.t.. a hv r:s.At:: pres sure in c w:e=*er. Pst YM..y e: '

&Ty
- 'T P, : :,._d en a r vacus::n , = F4 %.. 3-

es,-f PSI * #~ #** ** "*** ' - -v
. <

.

DI,3)1 52 * r*fe r to se-tton 3P 4
.

g P
.

. Si = refe r to sect:r,n 4
.

':! S4 = refer to section 4 %gyP.

7Thk'

P * refer to section 4 o.

gg -ji
.

. , . 1.3, = presourc in aaxiliary beater, pnig fM7
g,;,f 5

,q
,

.j PSID " ## "#**** ''*" 4

4|wd .E4
>;3 P ., s total ;,ressure at condenser outlet, psig b' r: e.-^M-3 gw

.

- 4
APFB = f.ed pump bypas s pre s sure drop. psi hw

;

_ APFPI * Pres sure differ ntial across maan feed purrp No.1. psi

-'.d APFl,2 = prensure differential across main feed pump No. 2. paa I';e'; 4
--

1 E* .s
. AP

~

yp3 s presme Merendal across memncy fed puq M.1. ps: ,;"
. ['3 ' APFP4 * Pressure <lifferential a:ross emergency feed p. amp No. J, ps e

g. .p$
~'

;v t .a .,j ,tc . he t,...s fe r .c ros s condense r tube s. niuise, s
. . -;

..

f Rg = p ra!!cl resistance fact r for all nr,rmal feed valves g. ..

}
, R , s p.r.Ilcl resistance f act,;,r for H. P. heater s, valves, and byp..a Te-, ' ,4.I, -

L;5 p;.--

R a p ralle! res.stante factor for 1.. P. heater s, sahe s. =n.1 byp s. &I- 3

+ :e
' Iy a retast. nee factor f >r m.in feed pumps bypass 'd

.,

,

-

$ S a position of H. P. throttle EFP No. I 4

EPKw?_j ,
4;

.

.

j $ ; = e mer::ency facd pump No. 2 turbine valve porttien
F#"f3. . - g

1 e- t
S . ,3 e RC.M 1 A h.w lo.d tee:i valve positice. M;d- 3 -

b:a.%.;) 5,1 a R C HIA h.gh 1:,.d feed valve positier. l.: ), -

,f tw -
j 'S = RC HIB tow loa:' feed valve positiori - 21.j[i

b

.

..1, s,3 s ac.His n:sn to.e feed valve pos:t.on
..

. .m(.)-

. >
j n' . . <-

.! .a--jt1.:5..atss-3.n An 3abcod 4. w;;o,,,.:
'2 ..

.~4 M-x *
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n.
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h'~~[35T
ar % ,j .'j 53 = m.in feed pump No. 2 auxilicry ti.rottic posattor.

s.- g .

y. -{. ' S;. = main fr d pump No. 1.cxtli.ry throttle ;esition.

y%-
t. ..'d . . S e pos.tiod of 3.w: y v.!ve m condenser exh.ust 1:r6e No. ! 'SP2:2)g_4p .t ..

D' .' S
IFE ~.. :i$

3 g = pos: tion of 3-way v,!ve m cr.ndense r ext.au st 1::.e Sc. 2 (SF2'~7)

Cc: . S = po,Licer byp.es contre ISP28433es -...M -

~ -- Q 5 s varuum breaker v.lve p=ation (SP24Ci
.

37
g(. o ...

/. . - -W SV3 = c en?cnoste pump rec treulation valve posittna
.

p a-
y: ~ - 3
-U.N SV. = L P. i.c at e r by;>a s s vs.!ve po s ati on

ei.

t'.n. .

E*7 D SV. = L. P. I.e.ter No. I in;et v.!ve positiong. .. . .
' [ g ---

4
.

Li SVb = L. P. heater No. 2 :n!et vals e posstion
Ap-| g

h./y.j:M M*, a ma.n ice d pump * vp.is s taiva position.

..

G .1 SV
(,. a mast. feed pum- No. ~. e.ase!.arge v.tve position

1 4
- . wr.,

( 3 SV y 3 = mas. k ee pump No. 1 Eser.arge v.h posatum
ev-

SV a M. P. he.te r bypas s s .1ve pos:tir,,ng

- 'f C:. 57..- M.P. % ;ce '*n : .-d *
1.c no s a tior.;

u n .. O

g [, oV = H.P. he ter No. 2 mlet .alve poattiong4. . ; ,. .

E' '

SV 15 = positicri of valve in tw r ul.t.o: , H. P. r.est-r to y on:i-t.ser
pcy';.i. 4.-m
g-- m

SV a por.ition%f * alve au c:r -rgenc s F. P. Nu. 2 Gsc h r;cg
.<

7 , ;2;-*Q SV . * p sttion c.! valve in e- .e rgenet T. P. N o. a c.ach-rge3*g+ :~

sce-.(- SV a porttien o! cmergenc e feed valve to P.C-HIL,

IC
e-

Q .,J--.
SV a p3 sit. n of emerger.ev f*e d valve tn AC.111Ajg

. . . .

SV . = EC-H IA h.ch lo d face. .te stop valve posat:on
D., ; - :'",., 3'
u .

SV . O. m R C-H 9 3 h.gh f o.d fece a at-r stop vals e p.,e stic,nE-. ' W
?f:*. '

..e... -

.
SV Ip,; . . , . .. 156 ' "*P **I"' I'" ***"I**F "*d18"" U P*

. ..

6- .. -

{j , , SV3 57 * % valve 67 st.M t.p feed lane A pas
e.,..~,. -

p , ,p ,t SV I5E ' ** P va I for m.:n 5 team tu ..r eecciar pos SF3Me
at~, .:

+);;; .-.,,: q; SV,cg st op valve 2 for maar. staar: to .ir e,icctor ;.nr SPD7S
-

.

-Q').6 s)
5 (u- .' . . , , ~ 1 *!5 60/SS-3.S5 A.77 M C M 3. W3C0K
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-3 (
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.3 / -
t .- . r-

-f .. ('?
j$ SV160 = stop .alve for auxiliary boiler feed pos a.c, ~-

j;
e e.

TC t * I'Y #'*"" ''I'# U"8 ** '# '"** * E * " '"**#' '
~

4
C2 * temperature of circulatm,g s ster leaving condenser. Fw T

3
.,

3 . TC3 .= tmpe ratun f uncensa'e at L. R he.ter est. F p. ._..
M_

m .

] T73g = tmperature of feedwater .t H. P. heater outlet. F
'

: Tg = temperature of steam in main sondenser. F j
-

*

g = volume of steam in mam condenser. ft' C.,.
- V

- 3
.

a w, = t.ta, air ciector new. Ibi..e ;
g g = total condent.er circulating c. ter flow . Ib/ rec.

. w
~

j e, = rate of stam eraensauan sn m m canaen=cr.1u/uc iw

f.--s

g3 = condensate puinp recirculation Gow. Ib/sec @'.] w .

.m ..
t

. g 4 = L. P. heate r drain flow. Ib/see
- * w y

b, ... -

c.. w,. 5 a condensate Gow from main feed pump No. I condenser. Ib/see
-

- '

v g ,.

g = condensete now from main fee 1 pump No. 2 cor. dense r. Ib/sec ' . '' ,7- w

s
r vacuum drag make-up. Ib/sec y..j w

CT

, j wg7 = demand vacuum drag make-up. Ib/sec {"

i,
. ..

e,3 = Gow from condenser to emergency fero pump No. 1.Ib/sec g'w

g .*:-
4C, = low fr m enndenser to emergency feed p tmpp. 2. lo/sec

: f-.

'. 4 C 10 = recirculatior. It w from H. P. h ater dischstge to coc. denser.w 3.;
j lb/sec .

3

-
'

= tota D'ow to cor. der. sate pumps. Ib/sec g,t :w

.s
'

egg
M ..

Cl2=c ensate G w from condens.tc pumps 10 storage tanks. Ib/sec %* . w
,4 ?.*

~

.J . Cl2 = deme.nd condensate flaw from cor.dhnsate pum;.:s to storace ':.'w

i tanks. Ib/ see -' - * ~

~

, h .; V:

8
= total fl v through polisher. Ib/sec [<r.t-g, Cl3

w

: ..s . n+ ., .:
. . .Jf w C l4 = L. P. heate r bypass flow, Ib/see

he.ter discharge header. Ib/sec f,.C 17 = t ot al I w t L.w .

1 C18 = li.P. heater drain pump now, Ib/sec d''
-* w

. ., ,in.. ,

' 5 |6
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E.- a
N- - w = now to ETPI from cond stg tk, Ib/secL.._ 3 , C23
C* '
4 . @~ d

w ,3 - flow to ETP2 frc'm cond stg tk. Ib/sec, '
-

'. -9 ep = total no through consens.te pumps. Ib/seew

- wgg = ilow through main feed pump No.1. Ib/sec
';- . '

y, a now through rnain feed pump No. 2. Ib/seew
.

N ,. , {,- p3 = main feed pump bypass flow. Ib/secw
. .w

Q. ] y3 = Gow through H. P. heater No. 1. Ib/seew
c g

' ' - r6 = Gow throu,ch H. P. heater No. 2. Ib/see
r .-,

,- w

{.e, .d;. y. * m sin feed Cow to steam generator RC-l!!A. Ib/secv

N ..
**

w .g = main feed Now to stcom generdter RC-HIS. Ib/secp. ,,

q g:- w,,,.n- ,r_ emer,c y,eco _ ,N..i.ib,sn i
'

-., _,

- ( 3. . p g4 r flow from emergency feed gr:mp No. 2. Ib/seca

.%
% - ".4 S11 = re-fer to sect.on 4w

w.,s
,g.

-

3g, a refer to section 4 -
t \w '

|s,y . . ; .. .-
I-..4C.- w = refer to section 4S14Ws.~. . ~ ,

a y S I S ' '* I" * '"* * 4w
.- *.: .

g. - - q.y S !6 * "b # * * '"'I " 4w

.-Je..

S2. = steam now to H. P. heater. Ib/sec I'- w
3 s,

e'~".. - ~ .
-.

L.. we- S22 = steam now to L.P. heater. Ib/sec,

g3 E' 3 3 = refe r to section 4w
d.. _1 , {

'

-? .Qn w 24 = refer to acetion 4 f'a
.g-

p.,; w,.26 = refe r to cection 4 j
*jg- o,

# ;
- '. S26 = steam C av- re.m auxiliary b iter EFPl. Ib/sec |w,

f>.D D 333 = rrfer to action 4w
#. . ."4

:

<333 = refn to nedon 4.., ,,

"~
- s 334 = Cow im aMiary boiln to 1..P. heatus. W/see.

c -i.,' .

S [, e total Now fr'Jfft aCXIItary laonIer, Ib/seCw *

.. 4 f
.
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.1 S36 = steam generation in auxiliar/ boiler. Ib/see N.w
E.-
1.-.

~

= refer to ee: tion 4. m - *- 53..4 j
.s-a

s I (
.c

-

-%.}. I-
I

-j
6 .'-s -

a .w:.-.

-j g-
..

..

.i '
h.k#

, s ...

}'
j! b..^
4 Js

.}* i-

: .

se,, . . .. s .

- A.
-

18
-

4 : '.
a ( e' *
Yr !

A .r
.

. f. , I..

t.

k.g$ {'.

: . - : : .. -: :
, ~.'

14 Li
.4,

. .-
c. -

.

*d
.4

.r.'' ;> .

* ..:.
.-3. # h

' $ 'i- => :'

.b,. n.a !.
.

] 10,

.
' '

.

. t.
.

. .y . ja..
.

j Q1,1 .e. ,..33; .r. .2

i -:: -]-1 ,! . .
;; . '-

: r

.4 i ti
- ~ ~ . ' + 's I;N

..
s
., . i W <

24 L.
:. , .s N. .r. ;. .1

' ,? , a ;:. . s

. ( .- | .: -. .

-
. . ,..

..
. .3 .-

;* . ..::. :-
-

--

s.

I I .' ,i
*

f*
- 11569/SS.388 A.80 Babcy.k& E kog ..8

*
4 g %

,

,h
} e

'"

3. g..

; g .-
,, .

'' ' ' " N* . ... ... . _[.Y N '
, .. '

. .m- * .**, . . , . _,' .mw- = .-'wy e ,.- - - - _ - e* , ,, m., e.f e . sws , ra . =.
.

.

.

.

$ .' ;
..w m..~-- -- -5 .

uw| - ;e) V .C On.. ~

C U *;m ?2.s

_t -- - . . . . , , . . .

b7 ,. . . , _

|:

._ __ - . . -- --



.,. .-

< ; _ .

, .

~.' ." Censtants for Cendensate and Teedwater Model, f. W

b. . .- g
.

K5.1 = thermal factor for heat transfer in eendenser. Stu/lb-T. . . , .
2 ...

u K5.2 = hydraulic factor for circulating water flow. Ib/s c.purnp

%N K5~~* = thermal conversion factor for circulating wat r mass within
condenser. Btu /F- 2 -

* A..

.-s K3*, a thermat factor for heat irsosport u nowin, circuiating water.- r
[. g Btu /td-F -

W- '1
gp , . .,J K5.5 * " ab5172te factor for vacum PmP*
p.I . ' , K .65 tal condenser shell free volume ft'st
S.
%.*. ," K$.7 = condenser water volume factor, it'/lb

g' j x ,.. . am o sg ,m ,re s sure . ibu,,..

f'.) :gd. x,,,, air partui pressure f.ctor m.:

'

K . 9 * P'' " " " * *""' ' ' i *^ ' I" *' * "8 I ID
.

5
'

y.
s .

KN T*
N.~ * 5 1 1 * P' # * I * I * * ' N * I* * * * ' ' "# ""* * N 8 ' " # '

. . .

Al ; '!G K5.13 = exhaust rate factor for :.ir ejector-

[: . . .

K .13 = a missa n fact r for 1.. P. heate r byp:.s s valve. Ib-in.af,,c-

5,

~ (- g. . K = c smbined b.ydrosta*ic pressure and area factor for condenser.5.14 '

_- in.
.. .-
.

],,, ~ , K5.15 * ''3''*l*" II * I''' #' P " P''
s. .

f*",'.
J ~~. K g = admis ion factor int H. P. heater No. I stop v.!ve.*1b.in.2/sec8

k-
} K5.17 * Set P> int for co . denser m keup, in. !

.

K .!S = ';aimp:nf act r i r e nde.iser makeup. Ib/see.in. I5
. g. ,

'

,,e
'

K = set point far condenser aater njection. m. $, g 9
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-3 K 5.2, = factor f,or recinulstson flow frora *l.P. heaters to condenser.
~

-

.) ggg j,,c

K
r

.
5.25 = .dmsssion fac'cr for lov. load feed s alse to RCH:A . Ib-an.2/sec 8

K 5.06 = admission factor i r high Inad feed valve to RCHIA. Ib-in.2/sec a
,

Kj 5. 3. , = ad niseson f artor for low load feed valve to RCHIB, Ib-an.8/sec'
.1
- K 5.23 = adm:ss:on factor for high load feed val ce ic.r RCHIB. Ib-in.af,,c I

] K 5.2o = admis sim factar for H P. ha.ter bypass s als e. Ib-in 2/sec8

5.3c, a .dm.s s.or, f.ct or for 1.o+h H. P. heater st op s .;ve s. Ir>-in.8/sec 'K
t

_
K 3,33 e admiesson factor for L. P. heater bypass vaiva. Ib-an.8/ sect

i

4 K A.32 e admi> > en factor for both L. F. heater stop valve s. Ib-an.8/sce8
4

K 33 = adm:ss.on factor for main facd pumps bypass valve. lo-an.#!sec8<
. -- y

K ,,,3 4 e st t:e condens:.te system pressure, psig - G
j-

} K 3,3; = main feed pump inertaa constar.t. sac
~*

$ K

ggg.2'._
5 3S *#""d P"" P ICS*""I'"I'""""f* " I*#8 '' "" * * * P' IIU

%~!
.

K $,39 = leed pump manu I control conve rsior factor an.3/lb - e
.

p . . . n.-.. ~-y
t

W.*f 9.*.1 'w~ T"" -.g . err;- K s

g = leed pu-r.p muxiliare be. iter control conver6 ion fa:ter, an.2-eps /lb p(*
.4

j K g3 = acmta vion factor for polashe r. Ib-an.#!see Qr
j

K, y = emergency fe-d pump in-rt.a constas.t. s
ac:.a 7-

L1 K 5.47 3 cmcrge.e. feed pu sp steam valve f.etor .r.. -c;,s /2).

S.50 = tr.c r- .a! time c on. tant for L. P. heate r, see
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_ 1 nter attam (1o4 T-8 I
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.] K .5 3 = the rmal tir:.c constant for H. P. heater. see b
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K .61 = condens.te emergency injection point, in.5
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.s .#
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k 6. MAKEUP, PURITICATION. CHEMICAL ADDITION.
4 AND WASTE DISPOSAL FLUID. FLOW 7-

L
~ AND THERMAL MODEL ~

(Reference Firure C-6 and Sections 5.7. 5.10, 5.13
3 of Main Spec 14catics)
4'

-4
- 'L4j 6. 1.

Letdoam. Purification and Deboration Flow Mcdel$
.g

(Drop any terrn in which the denominator approaches zeJo unless --.q otherwise noted.)b
.i.

. 'l
%' Ppg - Pyg-

w i''
d s%.

a
.. .a

-

.

.
R
5'.

* * * +A . A As. :.

.' -
.,

5.-
. . , e

'

^1*[SV,o 21 + 8Y
sV SYs

~I 31I$'' ,

\ t 2 /3Y K I' *I''I' # 8 I
,

22 6.B.
,

), ^2: K 8 4K s6.3 29 (oriface and valves)6.2 25 '
t
,

-

,

'l
-l su + sy25I 5^3 * ~~' 24j g /K6A (dernin) !

.

3 b:,.:.
4

~: '. [!sv,6 + svD <' sv t
4. ^4 . S Kgg 6.7 + (1 - 53 g) 28--

3- 3 K 6.9

-{ (sv " + sv '
,

'
-

+ SV -

K
-

,

34 s 2
-

6.to,
;

k I

5.(sy5 5 + sv
<

s6)x.11 k2 A

} 6 x-
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*g If A or A ar A or A or A I" **#** *** *P1 = 0 and do not3 3 3 4 52. ' - calculate R . .
- ..,9 5

3
t

-
.

.. : if SV g = 0 then activate "closec" digital input for SV.

N. 20
''

.k,- .# if SV 65 = 0 then activate " closed" digital input for SV
21

Y.
.

~-' -

if Tp39 > K6.32 then a-tivate " closed" digital input for SV
Z2

4. ''
'

1*P5 = Ppg 3 3 p3
- + w H AA2'3

.- . ,
.,

NI',.'*
. P sK if 'A A2=0, P5 6.5 1

% - ..'
.

c.
-' f P .T * K6.49g II N /0WT
9 .-gu-
--

PWT=0 if NWT=0
$

& -

DW * 6.50 5I N 40DW,

...
f.

~

J PDW = 0 if NDW = 0-- m
'*

,. ,

'

.

*P4 * * P I ~ *W 1 * *W 2 + ','W 1 * *C A
-x

*

wg=0 if S /0 or M Ww
39 26 * 27 * 2B = 0

. h 4 ,,

i
' '

'sN
H S30 = 0 and if

SV26 *3VM ' 3Y '8 #U
, *|w 3 pg
.

.t > ,

i,

w2*0 *I
#29*SY30+3Y31 = 0

w

t.
. . -

,

"

P2 = 0 if S
* SV26 * 3v27+SY28

,
- w

30 #0
'# N #33 * W33 = 0,. -

.}'7
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- "', '*
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\ N 32 ' 33 'H S3p + W26 ' 27 + 28 *w py = wpg

#
6 55 WT 34 29 ' 30 * 31'. * W2 * K .12SV N 8

9
'.

*W3=Kg ,3 56 DWSV N*
-

-n .

#CA = K6.14 CA
~

. g'I
- -

. ..

NCA p 0PCAD = y's.48 i*< t- *
- J

1- [
-

'PCAD = 0 M NCA = 0

2 C
} MUils4py+mg. .,
A _,
:. -

'{ ggdM / Sv SY' 'a26
.'3

,' 4t **WI SV,e. + sv,7 + Sy,6 * "w z sy, >. ., sy'30 , sy
-

c.
31 -

:i
~- . .

. ..h

[
6t sy sp /

Sygg 30
' *W I ' sv,6 ' SV27 * SV

# 2 '(SV2 9 ' 3Y30*3V31
dt

_ ];

- g_

#u, SV* n k [ SVi 3g
s <

n , sy,g) - ww;|3y q , 3y30 * 3'''31et wl sv , sy
,

1

! dM e--ou_ j Ju--et- *'w4 w3
-w

.
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g 6.16 M L'
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. ': .~'
' N. ' ,
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Symbols for Section 6. j . , , , , .. .

. r .r

\g a constant section 6
4 ' l
. ' , ,y ^3 = letdown cooler .dm.ttance factor 1

..
. . - .~
tm A.,. * Ictdown orifice admittance factor

I
+-

...

km d' 3 = purif demin admittance factor I'
A

. .

" -d.h A4 = debor demin and bleed tk admitt.nce factor I

, , A e filter admtttance factor3
. :. -

,

,_ ' ~ F5 ' " " ' I*#'*' I"'I'*A i*I"****" ***I'#* -

a-

4... T e area factor fo- leak between MU and RB f6
t. : x . y

;7 T-j H = hydrogen content of make-up tank. Ib f

i " JE I
Eh h,4g = enthalpy of reactor make up water, btu /lb

"

L y = Icvel in demineralized water tank, in.
-w-..

.] ,' . Lyg = wate r level in maire up tank, in.

*kh.(. p = relar to nectann 2 fL
z .w s

Lh = operator adjusted pressurizer level set point, in. {
'.

B1 = mas s of w.ter in bleed tar >h No.1. Ib k- -

I* . .| MB2 = mass of water in biced tank No. 2,15.

...:... ,
' "' M = mass of Wate r in bleed tank NG. 3. Ib

'

.

{ .-M
-'

M a refer to section 7 i-""

BW,

k'-u-: . . =]..y D.\1 = mas. of water in demin w ater tab.k. IbM
.

;
j i M a ma ss of water in make-up tank, Ib {gg

e6- .

NCA = number of chemi al add pampa on line. - - -

.

e- . N e mmber of deman water pumps on linegg
:T. .A t

m**

5 ~.{ -(- Ng = number of letuewn coolers on line g
r~ a.1 .

,s:A ' L.,-r N a numbe r of inde-up purnps on line f.gg

g-,3 .. . -' NSC = number of seal return coolers on line
'

. -: :

. .

. NW T * ** L* # I ** * * ' ' ''" ' I' # F"* P' "" II"' g? .s

,
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n is: orge header. psig
PCAD pre..gre in : tem: cal udeiti

4 PCC = refer to section 11 [.!
'h

.
L-

PDW = pressm at demn uste'r pump discharge. psig \,
q

?T
..

7.:~
,.: P.,L. = ;;ressure in r ..keup tank, psig ,

. . . g-;
4 y

::s Pyg = reser to nectwn-

. .

-'t-

i Pm = reter to sect;en 2
r.t ?

-

pg = pressure dews: stream of all let:fown valves. psig
'

- P

N-) P,,3 prassure at mr.keup tank outlet. psig 3- .

.

Ppy = pres sure et H. P anjection pump D disi harge. psig

i .s Ppg g = pressure at R.C. pump seal supply hdr. peng 3
.

## ** '''*I'" II-

PRB * * .

5 . P a pressm at waste transfer pump discharge psi;;;wy
.3 '

# ,
'. ] app g = pressur- drop t,ctween MU pumps and RC system. psi g

'

,

.

-3 '

app; * pressure drep between RC pump ser.1 he.ner and RC svatem. ps.

R; = resistance factor for let6cven system )- ~ ~ . - ..

>e

* 5, = H. P. letdov.r c ontrul valve position
.: Y I

-

- S~y = L. P. letcown c entrol calve * position
*

.

.

.J 5 = three wav deboratten vaive p::sition 9

-] .# ga

5 ; = RC f c=Pt ae=I aupply CDStrol s alve passtson3

3{--.
3 5 = normal make-u control valve position I5- i >

. M.4
8

.- ,. -

., a vahe pos tion CT.c .SV% = letc ven < oairr /, -

f!. 5*.', g = letdamm coler S anlet valve posit:on . n
.3 -

'

SV,, a c rrn'r.med latoev.m stop v thu position
. . __ i.

5
.e n

'I
:1 o SV ,3 a letco.vn c .isl. r A ce!!ct v lve positzun

-..--1
-

.a .

SV = letdewr. demmeral:zrr A anlet vahe popstion [;g ;g 3 ,

. a
" '[, '- SV3 = let o.w. tien:.neral:eer I inlet val. position F[ 1

.J l
. k,.

'

, 0j }
- >

SV3 = RC bleed t.:nk A inlet v.1ve positien I
;,- ,: 4 ..* -

- 1 ja e
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1 .

_ - ty.

;.I. . .

..:=.m .

t, ~.=_. .,'--J g = RC bleed tank 3 intet valve poaitionSV
o p. .

g .

SY'8 = RC bleed tank C inlet valve position. . . ' ~ . ..
- -

*h '.j .,*.- SVp = RC biced tank A outlet valve position
b .-.p--

, 30 = P.C bleed tank B outlet valve position- SV

hlf? SV3 g = RC bleed tank C outlet valve position
: #, SV 3 4eborating demmeralszer A inlet v.1ve position

33

p.rk.A . .#,. g
,

SV33 = deborating demineraltrer B Inlet valve position
r .: 4 SV , = W eystem ce sibined return and feed valve p >sitionv , 3 ,. 3

t :-

.'s , SV35 * MU fSlter A inI'1 $*lve Position

]:. . SV36 = MU filter b inlet valve position.,W
.

SY39 = ktdow Cooler B Jutlet valW posMon*

e.. s

..,C:-7. . -
,,;. h - SV . = makeup tank outlet valve position

. . ' ' '
.

, T. ; . SV4 g = normal RC makeup isolation valve position
:.-

SVg = emergency H. P. in.iectien pump A suction valve positionjg

' Q.~. ' SV43 = emercency H. P. injection pump C suction valve position
.qIP e --

( ,.'- ,j SV45 = RC pump seal su;. ply isolation valve position ,

..

,'*~i SV4 = cornbined seal return isolation valvo position
-

. .. .
g = RC purnp seal return ieclation valve position'- SV,;

gr,. '- ] SV e combined bleed tank out!ct valve position
55

s .. -- d

. A ;p; SV56 = demic.eratired water supply valse position ,
p . . 4.q
g;I - .']. SV39 = DH-MU cros seser Al holation v.ilve position

~ . . SV60 = DH-MC crossover A2 is:14 tion valve position

(C . . -}I;.K ,ff< SVg = DH MU c ross:ver BI asolation valve pocition
t-y

. f. . ..g. SV62 = DH-MU crossov-r D2 iso!. tion valve pes; tion
...
s. . s

{ . SVg = MUC1A IC intet valve poaition
_

IO ~ I"I'* **I"# P' * II "SVt> 5 *
--

,

:.-
,,g.7,j.;

- SV77 = position of stop valve in loop,B.H.P. injection line
- gg[J

t.* 5. '
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? SV_g a position of st op sab e := loop E H. P. injection bne
i

-

p = pos: tion of stop s.h e an loop A H. P. injection line ].,.' Vg rSY
:: , . .- - .

.
E D = position of etop sahe tr. loop A H. P. edection line ,,p. SV

_.

L;l TCC1*'''''* **#*A ^ il ''

, ~ -9 D:| T a refer to sectier 11 |

| CuS L 1

7Pl1 : refer to section 2 ,,'
. ' :,

, T s te ftperalbre at letdown COCICr Dullet I T

4 * * .

i T e tem;.trature of nuid enter,ng MU t.nk, F L,-
,

. .3 P,1 t.- .i
. .

T3 s tempnawre of cMM se4 rewrn, F ..

i

p .,
'

.-
' y

T e temperator, at saal retura cooler exit. F :g .
~ ' '

p3

,' TP Z 4 ' I'* P"*" #' ' * * " " * * *
|

- u,
- a r,.e s ,eier ,o section 2 ;.

..
'1 _*

~

-J a. * - 4 UI = admis sion factor for H. P. injection, !aop B* *
' m.

.; [* .' * . . .f4 ';.

f.? U s admission facter fer H.P. tejection, loop A i
~

.- 4 a... .
.

, Y a c on s t > r.1 s e ction 6 $.
" *

d a now fro-n boror, poison tank, !b/6eC *w-~

cmergency now throgh H. P. in.icctian pump C, Ibisec N''
- w 3g

-Jj g = er. ergency new tr.rou-h M. P. ir;ectic.: pump A. Ib/sec (*w

:) - a r.te of h>dras;en makeup. Ib/sec . ' '
~

w
Hq.

..
- .g. .P1 let.is-r. now:, lu/s.c

1-
5

-

'
'

a flew to d-bort. .r.g dem;ne ra.l!:ers. Ib/sec- wpg

3 '.
total now upstream of MU filters. Ib/sec f-w 3-

P4A
,g . . .

PS total D as into MU st.arge t:ank, !b/secy i w

'
. . t

I flow through lea *n betw*en letdown ' coolers and IC system, !b/sec '

w

bf a flow out of makeup tank. Ibs,sec
, ..

T. ; , !w
. a. P7

a new throuer H. P. injectton p.tmp A, Ib/sec' .
,

w p

..
- f .5 8s now through H. P. ir.jection pump C, Ib/secw

p9 .... .

* *---
,

..
.

>

I
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( , .,,[3 *pg g = Gow in RC pu np seal supply header. Ib/see
..

*

. . 1-
F"~ + , - w o , a in seal leakage for RC pumps. Ib/secj-(- ,.

w. e. w ,.3 . ,et... C - fro m R C yu m , .e a s. .ib /se ,..

- e normal make.ap to RC system. Ib/see,
. w

_. pyg
~ ''

, pg : Dow throu;:h led between makeup sy stem and RE. Ib/seew

t . .,e.}
-

re -

w,, , . re fe r to se.tio. : 3.v p.
Y '*

RS., a refer to section 7 [w<.

h ;g ,'

% f."' yg a Dow to RC bleed tanks. Ib/s.eew

"- w W2 * Cow from RC bleed tanks. Ib/see
w.. , ,

7 ~~' I].f
w r Cow from d-mine rali:,ed w..ter tank. It /sec. ' . ,

'

w3
.;

~. w%.4 = makeup Cow to demaneralized v ater tenk. Ib/sec .|
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... '.'.;, Cor.stants'for Makeup. Purifi.:ation. Chemical Addit'on, andi r.

*T.Gte Dispos. I System Model- ~. . .. . .

..

a de:ay constant for. hydrogen absorption. acc*8~ , ,
.

. .. .
K' > = admission factor for letdown orifices

...
*

'4 g.

K6.3 = admission tactor for letdewn valw .

g = a.! mission factor for purific. tion deminerallr:r stop valves
~

. K ,-

,q
.

..
and P and PK .5 = static reference valve of Pp3 P6 py

. f.
-

6 g,w

, & 6.6 * W
6'.

= resistance fa: tor for three.way v.1ve with full normal fluw1 K
, . direct to make-up:

.), . K .8 = sdmissi,on fa: tor for letdown coalersL.
'

.

~

w'$ K
.9

admission f.ctor for blee'd tank stop valves
6.

.3
6.10 . admissinn factor for debor ted demineraliter stop valvesN K' -

r,- . .:

"

,~ .y , K6.ll " admi88 ion fac'or for make-uP filt- r sg
,,'.: .;;

6.M = reference flow rate of one waste trans er pump, Ibisec.- K
_

' ' ,
, .- %

c, g3 = reference Co A' rate Cf one d: Stilled water pump. Ib/sec
, .

K
.

- .%g ,. ...

.- ] j g., a reference flow rate of chemical addition ,
, , , ., ; K

, ,
. .

K.-] { 6.15 = mas law constant i r hydrogen. Ib-ft'/in.8
,

3 KA.16 = speci ic volume f water in MU tank. (t /lbS

, ,

,jg K6;17 = hydrostatic pressure f. actor. Ib/m.' 4 g5

- as

. ,j1 K6.18 = admission factor far ma'eup supply co strol valve.j .
K6.19 * ad'" 8 " ^ idCMT f r E Pump 8e*I 8uPP Y P pmg. etc. h~

ff:
l i

.1
j j K s adminica factor for RC pump seal supply control valve6.20,

* Ai -

K .21 = reference AP for 3C pump real supply control, ps6

@l j K6..,., a admis sion factor for RC pump an seal leakage ..
.

.
.. .

.) .f K 6.,2 3 = -
.Il :g:
.3 tg K6..,5 = gain constant for pre ssurizer level contrclie r. in. -37 : .

,,
.

.t
'

3 .

d K a integt.tzon constar. for pressuriaer level controller. sec-8) .i 6. .,6...
*
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P=,*

6m * Proportionality conctant for P.C pt.- p sea! supply dentro! in.8/lb
. .

. .~ t :.[ K( pj,. ,
g",g = ir.tegration constant for RC pump seal supply control. in.8/lb-secM,,p;; %

.

T. K
-

u,. .: ?.
K .3, e admission factor for leak between letdown coolers and IC system.. .

q.@.. .. 6 .

-

M . 33 *.hermal constant for mass iE letdoss coolers. E-8
-

'f 6.s . - -

%;* '* ' w s conductivity factor for letdown coole r tube metal, sec-2
6

1 K6.34

K .36 = thermt.1 constant for mass in seal raturn coolers. Ib-8
.

y .y#,g %E- U 6
..f-:, a *8

11.3A = conda:tivity factor for seal return coaler ti.be metal, set.? 6

x. ,,...,.re _ .m ,.t.r.,or..,e,m ,,.ed ,an,..d. _ r.m.edwater tank and chemical ado: tion t.nk, and core flood:ng tanks. F%l. * "*
0v.% .3

K a enthalpy base fer RC m:.he ap. Btu /1b ,
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. U * RB Sump DH Cow factor loop A12
w -

'

t. I, I * U * borated water DH flow factor leep Ag3
.:. -.
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;- ,- U s coolant return DH flow factor Ic,op Ag4
t .. :

" ..| DI = refer to section 12
- w
;. ..

. f 7' w a refer to section 12 -

D2o. t-

{. ] D 3 * ' ' '' ' * * ' ' * * i * ' *w
-

.

* j D4 * refer to section 6w
,

h. DS * borate flow to L.P. injection pump D. Ib/sec |
w

E

Ge :.{.:.gy .j 3
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w
.

,

D7 RC DH flow to L.P. injection pump B, Ib/sec |
. w

, c

D8 RC DH flow to L. P. anjection pump A. Ib/scew

f.q D I I * * **' * P 'I * * D"'**' ****' ***'*8' **"*-'IDI*''w
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[J i 'f.d
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..r, . . .
K. = time constant f0F DH c ooler tube metal. seef **

R Y.. n '
pg K. 3 = thermal constant fer heat tra .sfer across fluid f Im. ir. DH coolers
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**- m
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.a.* F. * area factor for leak flow between RC and RB

-

*

- g .

. ?:-) .', 8 = area factor for li .x flow ac russ RCHIB tubes .

,

F =.,

..
.

area sactor for leak flow ac ross RCHI A tubes ..
.

L'1 1 F.

6
.d.. 2 3,..-

,

9 -

3:
-

-

tent in CFT!B. in.j , ., , ' .C FI
=

. 4 - ..'3; LCF= ' l'"I I" CFTI A. in. ,- - , , -

.m .:-
J mans of water in CFTIB above level reference. 3b
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,y ' y,3 P.(C PI
.- 6

mass of water in CFTI A al,ove level reference. Ib..i. . ~ =:
M. =

' ' ' . ^
. ,c C F2-

W. '
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* - . , M.
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cy, = pressure :n CFTis. psig
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,b. . ,; ./ j.
P

,
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PCF2 = pressure in Cm A. peig]-%::
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P = refer to section 2,
..' 13 1 F-

t
:. (, L
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P refer to section 2.
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j p3e

refs* to sectiwn 12* t P *
,] , ' . RB cg,
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O. SI

1.- F.*-
# .b P = refer to section 3 .

S2;' .;.
m ..
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\' tt.-
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N* V 3
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Symbole for Section 11
M
r:

"S ' ''I" '' ' ''ti * 4 *

. . . . . ~ *

I5 T12 = effectiveness factor for RD eme rgency cooler No. Al~-

(' Tg3 = effectiveness factor for RB emergency cooler No. A2
L.;

.
T = effectinness factor for RB emngency couler No. Bl. ... 34

[.[ Tgg = effectiveness factor for RB emergency cooler No. B2
t
g'~ *. LCC * 1ent in CC system surge tad. in. .

U.. ' V '
L

s;
t L A = constant section 11

Ec''g ' ,,, NRS = constant section IIs7
L33g.e level an NS system A surge tank, in.

y tNS, = ie.e, in NS system B .urg. ta,.x. in.
p g

g%., 4 L.g.p = level in TP systerr. surge tank. in.
.,-

M, = refe r tc sectiot. ij;{].- . . -

s. ..

MW = refer to section 4' C. i g E~

g.3 Ncc . n_b., of CC oys,em ,_ps on u,.e . .

*

. . .( NCPT * canal Pump factor ,
,,

,

'

N =n er nuc eu raw watn pmps in . A O.NNRA
' . ' -

'
' "

NNRB = nn i nuc!m raw mater pumps in NAB ONr.

.,,.
..

. . .

- '''
. i . ','.1

.- N., SA = number of nuclear services pumps in NSA ON
c.,

p., 2 N .SB * number i nuclear services pumps in NSB ON3
E_ ..

,

s . .,s( . .j N = PC system raw m ater pump factorPC!..

F . e. s N = PC eystem canal pump factor
.

..

F}r<. . - PCI
. . . . ,

{@ N * #' I* # ' " ' ' "RC
, - d. ; .

, g.f:, ,. 7p number of turbine plant cire pumps on line. N a

's'' '. '9 - P = p ant raw *ater Pump A factor.
:. CA
., P * P ant ra* * *''r Pamp B factor, CB
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# P
'

, CC * ComPoner.t coolant system pressure %
} NRA * n 2 clear raw water coolant sy* tem Pressure loop A I.P

,

*

}., g NRB * Nclear raw water Co lant syalem Pressure loop B .P

} P . nuclear se rvice water coolar.t system pressure loop Ag3 .; .
* s ..

_ ,
) Pg33. = nuclear service water coolant system pressure loop B g

. -

f Lj'8 PTP * turoine P ant coulant system pressure ' ?,l -

'
e

. .j SV63 * Component cooling discharge valve position fl
.

? | SVg = refer to section 6
. SV = refer to section 665

}f .j SV
m .

g , ccmpi.r.ent cooling isolation valve position .

_' } ,' * t ga component ec.oling isolation valve positionSV . . .b
, .

oj 7 SV NSCW pump A discharge valve position ES340 f-

, 9y
'

.j | 93 MCW pump B discharge valve position ES4 33
'

SV =,

SVp = N5CW to DH cooler A valve position ES146

s SV'4 .' 95 : NSCW from DH con,ler A valve positic,n ES!50 ),
,

SV96 = NSCW t , DH cooler B valve position ES234

,
; SV97. NSCM from DH co<.ler B valve position E3238 f

. .g .;
#SVj .- 93 MCW to emergency coseler Al valve pe,s!* sn ES2833 g -;

.,

1 I

.q
*

SV99 MCW friam eme rgency cooler Al valve position ES2914
.,; x.j { SV MCW to emergency co,le r A valve position ES377e

100
. Sv s

iot N.tCW frcm ainc reency cot ter A2 valve pi. sit.on ES385
"

j SV a102 NSCW to emergency cooler B1, valve posit,,,n ES307 p
*

,

"

. ,.

'

.k
SV,og NSCW frcm emergency cooler B1 valve position ES315a

t.
.

2
s8 j , SV h = NSCW to emerger.cy cooler P2 valve position ES401 '3,$ . . .-- .

,.

. ., e
'

_I SVIO5 = NSCW f rom * merger.cy cooler B2 valve position ES409.,
t

- i e. g.

y
- j SV130 . PRW to unit I s alve position M145 -/ . .

g

y s ' ',f SV;3g a PRW ret to coolir.g towet valve position PC110 [.

,
.
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I. 3
. . . .
g. T SV

l35 PCW pump suction from co:. ling tower valve positior. PC76
.

'. .4
SV;34 PCW pump suction from coolmg tower valve passion PC94

g- SV
s PCW pump di c ha rge te plant CW header valve position PC106g39I a

SVg = PCV.* pump discharge to plant CW header valve positier. PC40q.....
f.2 - SV

g : PC 118PRW to cooling water sup, header cross tie valve positionf- .:

~i [." *

(. { SY
l42 : PC 114PRW to cooling water ret. header cross tie valve position

9, . ~ .-. ..

,. . ,e SVj43 : CCW heat exchanger block valve position PCl38

,
SVg a CCW heat exchar.ge block valve positica PCl41

'
v c. ,p r. SVg : CCW heat ex-hange block valve'pe,sition PCl34
Di'?S
Q,%p p.. TC C * ' * *P* "' "' c * * ' i" C ** " ' ' ' *?' ' ).

(** ''P
' . ' T

-

CCI a CC temp at letdown cooler exit, F.. $**
*'D. Q E. '( TCC2 CC temp at RC pump and oil cooler esit. F l

:n . .!.s - t
.. - . c. s T

. . . . CC3* ''N**''' **'#**** I t,
-

' b, '.,V
'

T *HO = temp cf EHC o'a1. F p. - I.Mg i

m. . . "'.%
,

T.e.X s temp at exciter. T i. ~e
c ./ 1

-;
$1 {.'- ' THC : temp at hydre.,g-n coolers F :

f..]|%.{ |T .g y s d vna mic :c mp of NS n ye A a u; ply F3.

t '* - 't i
r T*Al s static temp of NS sys A supply, F: ;- N -

-

l' i

g'.{. tT a terr.p of NS oupply to DH cooler A, Fyg

7 21 s d yr.a mic t e mp cf NS s y B s upply. F b

.

3-,
. L.,*T . T *.g 3 = etatic tem;. of NS sya B supply. F

p_ . . . ,

" 4.'a. n T,,.S 2 a temp of NS supply te DH casler B. F . i
.

Ig3
JU ' T m refer to sect *cn 2

3 \

,

;y Po
y

TL.. ' 'PN re er to section 2
a.r3

.. Tpj9 : refer to sectiou 6 r.

}',

, T s refer to section 6pg3
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T a tert.p of plant ecoling system. F

,.-Q,f
.pg
|

r ternperature of FCPI AA motor. F. c . ;- T,p 3
L*''=

.

.. Pil4 * temFerature of RCPIBA motor. F

.

..T Tpg = temperature cf RCPI AB motor. F

.u
. - ,a= T s terr.p rature of RCPIBB motor. T

"
f Pht6-; .;,

- . T. Pol = ternperature of RCPI AA oil. F 1. . .

'POZ * temperature of RCPIBA oil. F je.: '

. M T a temperature c.! RCP!AB oil. F
PO3n.g .

,

3'A T s ternperature of RCPIBB oil. F
,

'
/

. :?. . 4 PO4 *
q ~. .tf *...

e. '7 i T * temperature cf turbine oil coolers. F
. f.s - TOC*

:. ~ , : ;,
3,( gf T a turbine pl. ant dyr.amic ter p. F i

'

}.,
;- i TP.k' . 2 I.

~ /}. * . | T 'g.p a turbine plant static ternp. F-

. . . .-j9 , . U s low factor r CC water to LD cooler Ii
:- - 2* I5 y'
%;.- -4yj.' . ug now factor fer CC water to RC ot! cooter 4.n
-

" '. A 3II U _ = flow factor for CC water to seat cooler
4 1

c. g .i .

.
..

U18 ' M *P *** #.

#1 s-
: U a ES valve CC ccclirs flow factor

S
- .,3 i, U,O a 1.D cooler selve CC .coling f:cie factor I

a-

.' .. f 2
.

* t**-'
L. a canal Pemp flow retarn factsty p 3 g 22

.:M.~ 4 '5
'

Q,I
.

car.at pump flow supply fastert U :
2,- :b t:.

plant cooling pur.p supply factor I;;.e.3C U 4

. :: f J t. 24 ,

car'21 pufrP-- ph :t col:ng pump factor ,, .f. 'Q . f it 8
*

. 25
* - ' ['y 3 U26 = c.ar.a1 pump-plar.: ccolir.g pump factor '[

-

;.

'i
- 1 ..

.I4 ji N sm..'3 .g a feed / bleed flew in CC svetem. Ib/ ace
. , s ,

a f:cs of NS sater to RB emetgeocy cooler Al Ibleec Iw
, j gg ,

.

3 a flow of NS watar to RB emergency cooler A'I'. Ib/sec ,'}. , , g gw

9 p~~

gg, a du M .9 water to RB ernerger:y cooler 31. Ib/see,
' ;. ' w
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ji Constants for &ction II\
. ::. *

*4
,=

-
..

* M
. 3 K

11.1 time constant for letdown cooler, sec..-s .

- .e . -w K !!.2 = temperature of plant cooling water. F ..w. ex
s:

l #
K I1.3 flow factor for letdown cooler heat transfer. sec/lb

-g .

u 9
-

.1 i

K.4 e time constant for seal cooler sec -s
.- .1

g*-.,

0
.1 p K

:.c : 11,5 flow factor for seal cooier heat tran.fer sec/tda
-'

':.d, K.'I.6 = time constant for RC pump cil cooler, seem ,-
s

. , " ,? i ia K II. * RC pump oil t mperature factor;

m. .a. e.- m~

;i Z-t; - K .

.c. II.8 CC surge tank levelltemperature conversion factor. in. /Fsw
- 3 'A, . .

i * K-1 ,.: 11.9 CC surge tank *cvel/ flow factor. in. .sec/lbJ . '(; t.1 '

Ky .; 11.10 = CC surge rank level reference, in,
.,-:s --

. 3.- .q .' K.h.. Z,:;;,,w. _J|. , v.; a; , gg*gg a relative flo e fraction: CC water to letdow . coolers |
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Symbols for Secti . 12
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T
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gg a dens:ty of steam in reactor building, Ib/ftP
1

[- 3 Ag = refer to section 4
b'

Q{.;,$r A , = re fer to sectica 43
g. ,

FF'-G F6 = refer to section 6N.i,s ' .

V.y F7 = refer to section 8L. ,,

~].
-

F12 * '' I' # ' * * *C 'i'" IIqe
g g' . 33 = refer to section 11F
.- .=.,.x .

- h' F
- 14 * refer to section It ..

y,* .
FI S * " I" ' * * * * * * *" I I, , . .

3.:,;,

h3 = level of w.tcr in reactor builrling, in.%

'= higg3 = m ss of ste.m an, main reactor building, Ib '

9- ~.sg g*L. h!gg. = m.as of WMer an re* actor buildinc. Ib
.

(.?f* '*'CEc. .- 3 h1RC = refar to section 3
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. . -g''r .
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b. . m- -
q1. = rate of heat decrptior. by R B 1:ncr, Bru/sec

q3 = heat abaarbed by RD opray, Eto/sec
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, igi >-.N SV_I = position vi valve in R D spray line Be

h. .i- SV.,2 = positic. of valve in R D spray line A - '
v3

b.'_%. SVS1 = refer to section 7 -'.: .

. . . m.,

W-l'.
SV88 = refer to ecction 7
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kT a refer to section 7gg
. -.3 33,

_

, .1 Tagg = temperature of RB liner. F
:,,

; TRES * temperature cf reactor buildang steam. F
G .

,

T '

- -

RDW * temperature of reactor buildirig w..ter, F
VRBS = volume of staam in RD. fts-

4

. 1
'U w-

DI * f w throuch RB rpray pump B. lb/sec
|.. . * '$. .

, . e " {.) D2 = flow thrmgh RB spray pump A. Ib/sec
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M- %s .
.t'- wSG, a refs r to sectson 4 |.

.

.o..-- ,
<

,- .$ . . . .
3gg = refer to sectie- 4 ..w

- .-

:

}
'

...1\ d:r

gpC,

1..
~ V

a
~

. . ..

".a
.

. g-
> ,

: .t %g,
. ,

' ' '. !L.5.) TsL;-
~ (^ :;.a

*

. '1. a

.3 %,. .
~ , ., : p j 1-15 6S SS 3-H/ A.134 MM I. Mcos g . . '..

*

c..

. :,
. . . .

..
;-

.

<%'

.- -

. . . , - . . . -
'

p. - . .. .; wm .; . 3.. . g.-;g5.g.f.. .f.Q c:. . j. W,.';.: . .;W. _ - Q.:|*.7.
.

, n,
-

e.
,

. . . . . . _ . . -. ; ,, . .. . , - . -.
. .. . . , .

.e .
. . .

.-
.

. .c -

r . . . .

. .z. . . . 2 . _ - - .. . . - -

m
- :s. . . .r ,: .-

.

. ' . .. ... - :. : - ',.~s .,

. . . . . . - - . . . . .
-

.

%. .. ,,. : . .~:.:

f * ^ ~.. - _ . u.:_..: v :n~. ... -
:. - - . . , . ,-

.
-.. .. .

.
#. .-:..' . . . ...... . . - . . ..

.-..*:- - '. ... . . - .

.s -
.

.

< , * . . . . . -
. ,!RO5g 1.,k<9 & l.m

. .
**

. . :- . . c - ...: .

u . .. ..

*'

. ....

.

. ., ; & : . . n. . . .. _ . ..* . __.x. . (* , :- . > ~ ' L.,f , . - : se ~:

e.*.~ ..- . .; yW. '-. F *.. -. . .
7 . ; b. . .ph

"'

,_ .
a. .- . .. ,

*

. . ..

...g .
'#

. . . ;''_ ? - * ;..,.f
, 33 . .:,

7" .
, ,

.-. . . . . . l :' ' .' . .- ' , ' .
..*. ,. ",

,
*

_ _ . . , _ _ _ . _ _ - . _



- _ _ . _ _ _ _ - -- _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

- - ~- * . u.? .- _ _ .- :
w.___.w.w u ;

___.:.,.- c . - _ = . 3... _ ,.t , _t:=:.2 ...^isn
,

_. .. .

.'

-

c. . ,pess
i

h
i

=

k':.&
.

-

$
Constr.nts for Reactor Bu:1 dine Efodel
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.

*1
.

.). : )
K , g = norm &I va.por dens:ty ir. RS. Ib/ft3.. 8,

L .-. #

''. _- K , , * fr. action of EC which as steam1.., .

: . e. Is. , ,*; g-- K o,3 = heat of vaporization. Btu /lb
'..

r . .. g
|

- K gg,4 = thermal factor for RB liner. Blu/sec-T ,

r-P K
12.5 = factor ist converting RB water mass to !cvel,' in. /lb

!K ' 6 = sink temperature for RB fan coolers. F
_. l3. .

M
K , . = thermal factor for RB spray, Bru/lb-T, . n& j~*

[ K 12.8 = ga s law c natant for RB sir. Ib/in.8-T
'

j- K 12.9 = m.as in RC system below leak, Ib~-sp
i}-Ma K , 10 * "*#* *I I"' ''*I"* * "I 8 0 *g

5.* lK
. g g g = speedic ulume of RB water, itV!be....

K

w#(taa
12 '2 = RB spray flow in each system. Ite/see

.

K ,,. ,, . the, ., iact.r io, RB 2,,.er. etu /,
-

E
gy,y4 = cischarge pres >ure of RB spray pumps psig

-
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7- 13. RADIATION MONITORING SYSTEM MODEL
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- [ ,. j. (Reference Section 5.13 of Main Specification).
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. ,4 -
-

1 e.
*

IC dt - C.. , K =K., i 13.1 dt 13.3 M2 J.wPo . M1 .

.
e e -.. e -

p4 . I ,

C +F';. M2 13.5 4
t

3 '
'

"

F =0 if no failed fuel casualty is in
4;. ..

.s . ..'"
t

.. . q '. * *
*

, . -- * "
. F = fit) if the failed fuel casualty is in :-

, 4.. ; ? ,' %. i

? C sKIl.4 + K13.9 M6C
,' 8 M3; .

- !3 ,

'*
s dO .

M2!I*Pl")**P20i.
K 1dk + K C*

13.10 e 13.12 g 3,,3 M6
a

\
"*-=.,

13t r -

1, '.) ' , J (*s9 + *s 3 0 * 'S16)dt - Cy4 P
9

1 .!I h,''

J CM5 K13.15 + K13.16 M4C * < -
.

. . I, ;
- ;,f-

I- dC \

]' g I v6. r
.

13.2 dt / 13.4 M 2 I*P31 * *P32)dt - CM6
' '
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T.: . . ... Symbc!s for Se-t:n..13
T.:n

- 0 a3gg meter re4danc. Rh!S C. C. cha anel. cpmsw2
g_*,y C
s- .

g = meter reading. Rhts letdowr. chssnal. cpm
C.

gg3 = meter reading. Rhts air eketor cbanet, cyrn-

-7 Cg = meter reading. Rats RB channel, cpm
V. .. , Ca

e- h!5 s meter read 1,g. Kits stat:6n vent channa!. cpm

Q:. .N) -

. Cy = concevratier. et rMiot.<twity in etesm n: stemys
'

T = radar.t an factor for failed foalM -

., w a refer to section 6g
.

'

. w a refer to section 6pgg
,..,:

'tig g, a refer to section Sw
'W .:: [ . .., i

,. p3g r,efa r to sectaen 8w a,

f
w ., i .,. e re se. r si, is e nce 47 g:. . 1

-

.

4.'. . . . " wo a refer to section 4
'

s
* .

. . . w,.t o = refer to se: tion 4 .
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3 . Constants for R adiation .S enitorir.c System Model-

A .

3
-

,

; Kg3,g =-conversion and time factor for C.C. cha nnel, sec

.! K13. = conversion and time factor for concentration in steam4-<.
Y Kg3,3 = factor for radiatior, buildup from leaking letdo*n cooler
1

- - p Kg3,4 = factor for radiattori buildup in steam
. 1

Kg3,4 = background fer letdown channel. cpm,.

$ 13.6 *.

E13.7 * 8i

i |
l

'

;g K a bckground for air ejector channel, cpm3 3,g
, - ..

. Kt3.9 = radiati n buildap factor for 1. king steam generat rtubes

K13.10 = time constant for RS channel. sec. . .

-j - K13.11 =i,

.

' , j K = radiation bu:;dep f at to for i<.C leaki g3 33,

l . . . ,
--

!
.

} gg,g3 s radiation b.a.ldup factor for stearn leak )
K t

,

. 1 l

h. s.. g3,g4
' .

.

K33,g3 = backgwd for .tataon vent chani.el, cpan j
*

,3

- :I '
e

4 K 13.16 * gain factor for station yent chancel g'
. ~.l g
'2 13.17 , .J
S h

,
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!4. ELECTRICAL SYSTEM MOEEL ,.

g .*
F' . . .\ . *

.- 14. 1. Turbine Exciter *

t-
*

**) .I :n

IX* 24.11 I1 ,.

V- s.
'

!)=K14.12(112 + I33) '.
1y.:fr .

s 112 = 0 if Exciter Supply Pcwer is OTT

I;a [Rdt,g j g

T l"
W

g.. ,r HC * '. K
- If Ba se Arijust RAISE PE is depress edH.H.r..-
4
*%

# , R .. = - M . 1 *. il Base Adjust Lov*ER PS is depressed(f;.. . ;; , w I '* -
m.-Sp. . '

-s.
-- . E s0 tf ne.the r Ba se .A rI.iust PB fr depressed

O. .,J'.g% ..r

P, *',,:
[I,3 * 0

~

if Exciter Su , ply Pcwer 16 OTT .

t

Q E',T. 4 -

1 <

M.I.
[I!3 * lEH 34.13 of8 * M Y

.h.. .'- - . .

kJ., IRg = +Kg , g- MANUAL VOLT P.EC is energized pr.d ifif

Q-b' |3 nu nual P.AISE is ciepressed
'tiW

.d'M IRg -K!4*15 MANUAL VOLT REC it energ; zed and if:f

| rnanual LOV/ER PS s depressed.

R. \-
.2 iRg-o a r.aseAL votT nEc is energized ano nei:ser

-Q.. RAISE nor LOWER is depteseed-

n

R a KH .16"5 ~ "* G) :f AUTO VOLT REG is energizedg

b
p7$._ _

*
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. Exciter Mode 1.bgic and Inputs from Console.

.--
y l.

. ,!

.l. ' Momenta ry

. '] Energized Deenergized or
* Mode by PB by PB rr intained_

,
, , ') Exciter Supply ON ON OFF MOM

,

- - Base Adjust RAISE RAISE MAIN
~

Ii Base Ad|ut LOWER LOWER MAIN

, , . . - - ; Auto Volt Reg A1 TO REC MOM
E 'E I -j I Manual Volt Reg 5%N REG MOM.
-

.
7hnual Reg Baise RAISE REG MAIN

,

,

Manual Reg Lower LOWER REG MAIN.,

.. :-: a .5$
*

. 3.' k.,
'

-1 14.2. Description of Electrical Plantc ? - '' ' .

' '
. .4 ; g (Refer to Tigure C 9)

*

'. -$
-

,,

. s, .

T .;g -~
s

. n' , - For ncrmal operation with the nuclear unit generator and a= ,.. ,

'Qff significant power level, the unit electrical system as cor.nected with, , ' ' -l
.

, . _ I . . ., '# ..h[.Ii the i.t!!ities sy stem p =en grig s.ia the OCS breaker (s) anc. the nuclcar
:- . -

k i,' ca.!: een electrica'. joad .aeir.g supplied d:re::!y frorr. the unit ge .eratsr.
!,

'
a

.
- "i ',!

"
-

g and MC3; would be c*osed but the subbreakers, e.g., B2MCS w uld

..;.~ '*y ; be open- with the exception that the 4 I60V nuclear serv.6e bus IB and
~

. 2..)a ,. - IC (ES and ES ) are connected to the grid threugh B;3. B .,. B,5
*

.

1 g 1 .

.y 3 : B,,ane ucB . wah tMs normal hookup the r.uciear uniis . n ioa d,
'

2
; j!|* (w1) uould probs.bly be a minor part f the total unit generasor load.

-

'

V ,
'%; During startup al! plant loads t.re connected to the main grid

.. ..s
' . ~ g

-4 *-
-

T 3 1, * threugh MGBI .nd MGB,..- . -

.a)* On any corditi;,n cf a drr,cp:ng veltage supply automatic bus4, ,

k transfer le provided for individua* busses to transfer to the alternate

.y f ' '

so urc e. In the ca se < f ES and ES bas ses the alterruite source is ul.,- j 2

, ' ' ;}J4
'

timately the two emergency diesel ger.eraters EDC. but the breakersi

. t

. .; S anJ B will not close until the EDO are up to speed. No plant* g g
- ., loads except these on ES a r.d ES wi!! be applied tc the EDG . Furthe r .

)3.
..

,

. . ;;, mc,re the EDC will never be paralleled with ariy external source and.
- E ], normally, not with each other.'' '-

,
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4.'g*' Upon loss of voltage source and breaker opening or automatic
transfer, all loads crop out and must be restarted manually-with the.

ary . ig'. . **Ception of the ES loads which have an automatic restart and sequenc-
r4 ing feature. Manual '' live. bus" transfer does not drop loads.

g@c,., .
sto
-- All loads and main bus breakers hase individual dyr.amic .mu.

..j lation with the exception th t loads on 4*.0 V nornal bus IA and ID may
"
{t, g ..-. be lumped into two constant loads of 700 hp each . '

"Q The electric mimic panel display meters require that indivadual'

*
. bus loads be summed in order to generate amperage indkation.*

4 All combinations of OCB and MCB breaker conner.tions to the. Iit'

five grid tie lines will not be simulated but will be shifted from time ;., ; ~
to time by instructor initiated reprogramming, i.e.. the instructorN|?. .

|
'

-

7g /

l. (acting as load dispatcher) will dictate to the operators which OCB c,r
an
h'y f,4 MCB he should close on a given day.-k- ,

c re - i

p -g In sync roniting two indeper. dent power sources prior to breaker
closure er live transfer, a key lock smisch is used to display ts.c twor

* frequencies 0. a synchroscope. Ihwever, the fiequen y ccmpa rison
| W.~- is always betwares a nd u,o..ar cg;. ;.3 .

i* "* s k .y
'F Q. 1, Bus, Breder and F.tect ri at Pa rs met. r Tabufation

,

ald -

g'}
a -

.d

T a ble 1. Symbols *

9 . .4
| -3 .
. u.v as s. .,.

..ir.!'. M s.. .e c.. ... r... ,
' " * * *v

...u . . . . . . .a _ . . . . = . - = o.,p.p
JI ..*e v is v, e, , ., o, e,

, 4%~ , ***e v s e v, e,, ., s, s,
N-7 ., e er v, t, , , s, .g . . . . . . , v. s,,

. . . . . . . . .. ,, e s, s,y . .-
1 W.,2 -c- *i.a v se %. 5. rs *>< % *.

, . .. v ic v,y n,, .,3, n ,,,, e , , s,.

pg.p.
-

....a v, t,, s., .....o ...v.. .. .. .. .. ..

3 ... . i s .. .. .. .. ..
,

- 2:* p ... y ic .. .. .. .. ... d. ... v ro .. .. .. ..

.2f*
c .a s v, n wa -u .,
c, v, i,, ., ce, ..

* <
., c, +ci v, i,, ,

c ve y, ., u ~
-

u -
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.
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'

d. ~i
.,# The followi.9g breaker pr. irs are interlocked so that both cannet =

~

y' he closed or open at the same time: B3 - B;. B3-3.B3 7-B.4

. 34-B, Bgg g 3. B37 - BIS-B
9

.-.

4.4
.4

3
.

. 2
Ta ble 2. Potential Loads--

3-

.

. [. '. - 4 .
Bus Loads, hp , Symbol

.,

,J 6900 V 1A FC pump 6950f
'

g
~9 .RC pump 6950,

e .
-* *

6900 V 1B p C pump 66503 u'3. .i i RC pump 695D,
*

wI

* 4160 V IE Cire p mp 4000*
-

s k ,, Cire pump 4000 .

W4003j 4160 V.lT Cire pump
,

4000
'

4,
*" Ctre cump- .q .

] Cond pump 3500,
..

1 4160 V 1 A RC H. P. MU pumo 70C,
,! Lg* faissys cor.nected?, kVA 400

4-g2. gj.db. ; C e,ol tow er 2500 .

Plant ra w water pamp 600
%g, pkh,f m W y.t

W*

3

@h.1t.Ej Cond pump 350*.s ,

.e H1'R dra:n pump A00 ,
_ ' 'i '* j db0 V 1A La nped f. c,natar.t) 700J

"
,

,1, -

.
-3 ;. ;t

4160 v tD coel to.e, 250t. .

Condpump 350c
.I HTP drain pump soo

: }** ji Lgt plaay, connected) 400 6
,

' y,

| ' ,;s .'
Plar.t -as water pump 530 i'

.e . 460 Y IB Lumped 700f1 : .

] j '
g 4I$0 V 1B RC H. P. MC pump 700'.1 *

DHpump 400' ,.

.' NS raw water pump , 4f0 i * W.- ;:
'480 V 1B Lumped 'c omes on w.th E$)

200]j
450,

3 (, N.c cool ws.ter putrp-
-

,

;j }(i
*

4160 V IC F C H. P. MU pump
Emerg taux) feed pur .p 1000]

700
-, , , .;*

. ~ j.I
* DH pump 400.,t .

,j, NS raw water pump 450 #g*

.( 4i40 V IC 1. umped (comes on uith ES) 45C
,, g?. y NS cocl water pump -

200 f-
,,

'.
t'
e4*

- L :.l
.

3 .;

.- :4 ? .

.g :;
.. 2 / -

.$ *-
.

~1 ti
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14.4. I c.ad Model
.

1 ,

F -

y

Except for those loads that are lu . ped, the load Icvels an' the
, ~

# groups W
through W . fluctuate as individual loads are switchedg g"

lumped lighting loads and the two lumped 700 hp loads are always
.,., . vset The.

Est., f nected.
The two lumped 450 hp loads come en the safeguards actuation

can-
8 '

trip of high reacter buildir.g pressure.
1 ..'. In convert:ng power units:

Multiply horsepower,.

Multiply horsepower ((hp) by 1 to get kVAhp) by 0.83 to get kW.

.t-w
[

,p, . W sW
3 y (if B, is closed) , W3 (if B3 is clased)*W

4 (if B Is closed) + W5 (if B is ci sed)g
a. . 7. .,

.

+W6 (i B . is closed)2

=;..
' ' ,

~ - < . , * W
9 = (MWE - W ) (if.CCB la closed)Vs-

. .
1:* .

w .;, .
W a0 (if OC B is c aer.)% e;- 9

5 -p
Mc' *. tty-

-

4
W10 = [W til B is clesedt * W fif S is closed) A2 2 3 4 -

%'- Y-
w. ;q . + (W. + W 1(if 3 I6 sicsad)] {If MCB

,
e a il

.

..--rq
'T. i,. : 5e I is closed]

- L
.g ., W s0 tif MCB is cpen)i, ., 10 g

*

$!T W,y a {W fif B
..

is closed) + (%'7,6 yMS4 7 gg h c!e,W
We ~1 [if.VCB is elemed].A IL c: . .1

1 p p' .

W e0 (if MCB 18 OPen). . . I1 2'. ' . ,'.*
7g
L. '~ **. (See section 14.6 fcr emerger.cy diesel loading)

. 1 i. 5. Voltaee Mode 1 *

' .

f ~!''. Ys*K3 4y "o
'

*
..

'E
. i

CL.?g'S
. '

V=0 if MCB, is not energized7vc -= p
.

V = V if MCB is energized7 3 g
7W$ ji

'

'

.,
*NI 3* '
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.-. VA=0 if MCB., is not er.ergized
'

'
~

.] .c y

~'$
- Qw. .

,
--

V if MOB is energiaed . , CJ -}..y
,

g=V3 2 ,

. 1, v. u. .

J.. Q m~

5 KMGB opens tr.anually or automatically if V3 l4.26
'

O.:.."2. - S,*,;
T*i .3s-

. - G a K'14.1 9 5
i' OCB is energized M'.''.-*

'

V V'

. , - -

om<

$.-)
.1 .

1 Vg=Kt4.16"S III "" '"' * 7
a .- -

9..g9
;20 -'

V if B is closed L3 i*
Y1=K14.25 C 1 .;te:.

w.;;;. :j >=<:

Vg=Kg 4,73 7 2 . ' , ,; j. ,3.Q V UB is c.osed
,

.a .

. ,

7 '* 3 C-y.
.

UB is closed- 2* 14.25 C 3 Cf j" . .. j V
I..1

. . . , .

e.Q
,. 4:.) . .t

I' ~ V is c!csed ' . , ~V, = K . ,5 . . d B4.; .. ,a
:.. :1 .LJ*~

, .:;.. , '
*

-

. * W ,r, E and S sni* B at:d B may be operated manually in pairs tas=% '-l
.

1 2 3 4
.

.

b.N -
,

.'- , , .
-

. . '? 4,:.'. .f$ , cr a clered breaker will open if its supply voltage V. ; M.,
e i4.26

. M, - . -
e ::

..:
.f/', i E 4.3

,

. *.*s ,,
~

' . . '] V3=Kle.29 G 5
Y KD is closed ?

..%'

:.;. . - . . .-;
,

' ~ .,.s ,s
. V4=K1 4..,. a. Va 7 ecloeed |- :i..~

. . ..

. f. ~t if S
4

I
'**'..g,,

S !' ,.=. . ,.

Q[q,
V

,
.-

N .' ; 3 a V,, dB is closed Q*~6,

er.h
: . .; V, = o e o. ac.d B, are .p.n w.a

-.ca .. ,
* f., L4--

|
:>-

.. .'; V4=0 d S. a:d B6^#' *?'" # I bo- ej h. .t'!
"

.M 5, is ecatrol:ed rr.anually. gc 1
L .,.2..

-

.

[a4'

B and 3. fr.my be controlled r .ne.. ally in pairs or wil! oper, .Y
, 3

- g, an:cr .a:ically d : e appre.priate supply volta ge $s grupir.g.s- .

, - ?j,'a.G -
i.e.. *,
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.o-
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C'E14.27 s# 14.26 $
Y

Er
' ' 'M t.=

>.
.,i. .g

.

V*K Y II 3 is closed -
5 14.29 C 8 t; f"'

2

.

V5=K14.28 8 9
Y ** * '

w
<y.. V*K V i B is closed6 H .29 C g7

,

s

pi 4,

UB is ekud. 6* 14.28 a gg
% * ;P . .,

T I Bg and B, and.B and B operate as paire eithe. rnanually
.r.

37 lb-

or autornatically to open if the appropriate supply voltage is
f

b {M
j drooping, i. e. , Vg5 14.27 8

K # T l'4.26 '

V[, V sK V II O is c osedg33 H.26 7 li

N, .,.3@
. . . . = = .

. :-

. , " . YEst * K14,2b 8Y N312, Bg3. and B10 " " * * *). '.

.

E51 * 14.1"DI 15 s cloud

VES I * U " Il' 015. and (Ba 2 '' 13 I## JO ' " 'E'". a. ..

VES2' KH.h 8 IC and B,4 an closedV if B
'g,,I ., . .

S',Y4* .
.
'

. ES2 ,' K Y II 311* 312. B33, and Dg are closedH,b - -

.~..

VES2 ' 14.1"D2 "3 h ond16
y 4. ,

'* pit' Bg o. B3 3. B32. Eg 3. Bg4 rnay be operated rnanually or auto.,

rnatically: p2 .

'

,. . I . If VcK Pens. B closes;
*

g 14.26 10 ig g. , ' if V- K 3 clones, B opens
[14.26 10 3g

if both V. ar*d V e K ,Bg 7. B ; g . Bgy. B33
'., g all open. -,.

,

,S . \*

. . - .
'

s

i{ ?. F'ollowing this, the events arc dictated by the ernergency .

operation of the diesel ger.erators.
' '

,.
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14.6. Emergency Diese! Cenerator Model
,,

This mode may be defeated by an instructor imposed casualty.
'

or the operator may impose a manual defeat from the console,-

j If no defeat.is imposed the mode may be initiated by any of the

j following three conditions:

If rr.anual. starting is initiated
3 F
- or .

If emergency injection has been
' initiated -

'' '
:1
4 or

Y- $ 14.26 .

-1 - pr,

.- K =KH.6(60 - "D1) + Kg,9[(60-"Dl Id*gy

W^

1 14.10'DI after an -.N~

.' . delay of ),
initial ." -3

*
..

14.9 [ (60 - .D1)c.tI14.2 14.8 ~ 'D2I*'
,

:
. Os

3 ~- 14.10*DI
,

. s

b, The ir.anual defeat, whether a casualty b,r the instructor or an dI o
-

7
!j

' operator action could be introduced by replacir.g the 60 in the la st two , ',J ]
j equations with zern. 3

'
,

n , a nd /o r *D2 bete n:e > K 22. and if ti e respectis e g..
When w

1

breaker B and B plus E,g and B,3 have opered, theci the diesel fgg3 g
'

ger.erator(s) connect with their respective t>usses via closing of B g3 ]-g
i' and B "

2' 4
.

16
. The eq's stions above for *D1 and "D2 88811 Apply with the follow.

'
,

ing additions: ' ~ ...

1 h{To the right side of the equation for w a nd w sub.
4 DI D2 . . --r

. tract K W and K W re s pectively.g4,4 7 g ,4 3 i.

~
..'e$n -

~?
- ba% 1* . 9, gm *

*

.J 3.is ]
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14.7 , Frecuenev and Current Modeling
o

f'
and its relatio . to ., is cov$ red in section 4. 3.

-

w<; . g

4 *

is set from the instructor's consolew
f-' , ~ . ,

O .

rk 7=0 if MCB is openw
3

"

, w, = 0 if MCB is open*
g ,

Q'1
-

w, . wo . u .ucB, is c:osed
..

t. w aw if MCB s el sed ,

g p 2

s. -

. ?

g = g if B,'is closed
'*

- w
,

8

,

=g if B is closedn i. 2
.

] .x !,,,
I UB is closed~.

- "2 = S 3 .
.

*

li B is closed 1'= "s- #. = *,e 4 ', . si
: a

f:
3 if B is closed {,;*-" . yJ '3 ag 3 ,

,

s s if B is cl.ased*

, 4 3 7
.s

I. . 6
'"I"''diif B

.

g ,e 4
,

;'
|-ai

} g*g M S ,is c.losed
,

,

y . ,' . f.'

w.
' g *.g af B, is .:Imsed

.
W I

Ye
iB is closede6 s3 27

~

<

j
iI 0 is closedt '

g- 6*% 16 i
LE. ~ r

pj %, 5 if B,, is ciosed

JBiz Bi3 B24' ''' c la * *d '.1 rs: *t: ,

,
_ .,. .

-

Babcock & Wilcon f|,

f .,I. 1-15-6alss-3 88 A.147
,

. j,
.

. . _ ,_. .
-. .).

_.- .. .u .. ..,_.. ., , , , , , , - . . .
,

. , , , . .. . , , ,'

t1 ;. .

..]
. ..

,

N. ;;-=.t:m , ,. ...
.

c- ,. * n ..t_ _

. --e--- ._

,- - |.y. s,,,z ::y;- ' ' . . ,' ' ':. % - .. . . , , - .. . .-
..

' ' . ' * .. , ,, ,

,. . .
, -

.

. , . .

.
...

< . . . . . . _. . . ___.. a. ,... a . . -=.

f $. 0 5 8 ^ l . 9. .y . 6
',

. . 7
,

..
,.,, ,

* .

. . . . _ . , _

- . ... j .,.
.

, ,
.

*
*'

sv

i

- - .- . _ - - ._ . . - . . - . . . . - . . .. -



, _ _ _ - - _ _ _

.<-
--

.. . ._.: . . . . _ _ _ . , .q.. . Q.3 . ' > _ . z:_ _ -: . '.
_ aJ~ : * * n '

2"
--

.

-,J,
'\

1
.

J. - , .

e

'ESI*'DI "0 is cloacd| ~ r
8%

' . *3
m2 * "4 if B a D are dosedw

IO g4
.. .".o

4 w
, ES2 = D2 if B le closed

, 16 -

d {
I14 * K 14.20(MW /0.M V 1.: E G' '.) ;"

13 '' [
I15 = KI4.30 2 |

. W )

{.

j ) I l6 * 14.10 *3*
.

. :- 2
= C I17 = K14.11 4W

& ,
. ..

- .+. S! ! I K
la 14.31W's-

1 a
.4

T e. .

. h;, I s Kg 4,3, W6 *l9

)y 4 f '2 0 * 14.31 7

.. ,
.

.

- *

>i r) e {i'
-j g i I aK w1

. 27 14.31 3 |*-p a i

.,

'.-
- I22 * 14 32 9 *

i a
'

i. 25 * 14.32 *I0 f
I

1. t i<?! b
: 1
4 g24 , g14.32 la .

g. i. -

i' C-,

.l- D'
'

...'
r 14. 8.

., - Cont re.1 Room Light T:uc tur tions,
j -

*

4 -. . The attas.hed * ketch indicates the la yout for the rimulator con-,

. j .i - trol room lighting.
.9 j-

Since all fi>?ures will be f!wra scent. s:mulated soltage 4:ps
.2

f f-
' -

need only involve a momantary interruption or flicker-ta centrast to gt,'

va ria ble voltage level. b*

||.
-

'

'}
Power to a:1 nain control room lighting shall be interrupted

, for the fo!!owar.g conditions and for the following intervals:
7 j'] '

,,
?

) -t .

t' * i
.

? 8

tT* -

.ii

l -

.- o

} I.:
..
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.c;q i.e *

. T. *

started: j g

, ]w Any time the following components are :
1. -.

I {'4'
.. inte rrupt -

time _
.- s Component _

;, ,. K
}*:.? RC pump No. I g4,33 |

K[. " RC pump No. 2 g4,33 '

;,

K' _J.;' ' RC pump No. 3 g4,33,
t' Y - K

RC pump No. 4 g4,33 * !
'

Circulation pump No. I K[4,34 ji

) '"f , Circulation pump No. 2 g 4,3 4
.

K i

K *
. Circulation pump No. 3 g4,34

.[Kj. gW Circulatian pump No. 4 g4,34
{

.

K
Condensate pump No. I g4,34

L.
-

. . ;. [' - Condensate pump No. 2 K.4.34 *|
. a ;

. .c. '
. K

,

, , g.'
Condensate purnp No. 3 g 4,34 !s. . .

u

, p . :a, 2. Any time breaker B10 '' 13 *E*" *"'* *' tic *III',t .r.
7-

Q,, ;yM 14.2 6' "" I"I' # #"P* * fT KIM .2 6 '# VI**V T 7sr.

l.& . ne s%11 occur.K ,4,3 3
' ].. . -

are already closed, as cent %dV. , F.y 3. Any t'me Bg. o r Bys
*. - -. in 14.6. an sa:erruption shall eust shc:teser Yg<Kg 4,34-

'
ky .y

Est ES: 1.

t4'*M y1. , 2 ;

g.. , J.,
'

e n .. ,

.=i . . A
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,.D
%.r.

h)p.'
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.. y.
-
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Type "A" ightir g faxtures 2'.0" x 4'e0* fluor with four (4) 40 W ! amps (.

1.j { . Type "B" 2 '.0" x 2 '20 " four (4) 2* Wlampo'. * Volta ge .120 Vt
:

; 1 All fixture s a re rapid sta rt and have Acryhc pyramidal lens.

.

** Tc,tal illumir.ation -

$!U ')
'

15 type ''A" fixt. ares at 160 W * 2400 W
.5 ; I type "B" at 80 # = E0 W $.' .s . .

L
- - d 2s ;; ,.: 24r0 W fluorescent
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Svmbols for Section 14
[-1.;, ' '' \

, 0 * #d' # ** ** C U"" 4w
. ,r-

}.~ +g a frequency on 6000 V bus IA. cps
.

j ,e w, a frequency on 6000 V bua IB. cps
. =

-

g[,g,.c-
. ,

.,. ,,., _ yo.4160 V .u. ,m. cp.
.

64 a fre,aency on 4160 V bus IF. cps
S(E ".'p. . '

(y:.4- w$ a f requency on 4160 V bu's IA. eps
-

, Sj .

i* g r frequency on 4160 V bus ID. cps
. **

..y *.; , w. = f requency on sta rt up tras:sfermer No. A. cpe ;

p9 i- |a frequency on sta rt up transforme.r No. 2. cps. s.,

Y. '.j " ' D1 = emergency diesel 1/. speed. cps
.

.g = emergency d;esel IB speed, cpe |

't L'
'

'

. Y' i. :,S 1 r frequency on er.gtneered safeguards bus IE. eps
|.Q& *

i.gg = f resluency en er.gineered saf p.ards bus IT. cpa-w

-s refer to section 4
e.3

-l I B = 600,0 V bus IA to sex transformer No.1
-

t i. 1*

600D V bus IA to sta rt. p trans'ormer No. !
*

B 6
2

u e, . 60m. v b.s I B t. a n ,,ans,o,me, No. .

, . . 4 = 6000 V bus IB to start-up transformer No. 4B
a

[1: *3 3 s 4160 V bue IE to aux transformer No. 2-

, ~ 'spe .

( ,a B s 41 e0 \* us I to elect us IFnos 6 ,

. t {,-4].
B - 4160 V bus IF te sta rt-up transi No. 2

7

I' $- B0
41e0 Y bur I A to sus transfe,rmer No. 2 I

I nrh.~ |.

te-4 - .
B a 4160 V bus IA te start-up transf No. 2- - t

9 -

..Fq.N B e start up tras. N . 2 to tie pc. int -

IO

k. '
a- ;* -. . .

BII = 4 3 00 V bu,o IB to start.up tranef No. I

CD- - .
...
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s

fB12.s 4160 V bus IB breaker No. I to tie point .
,

_4'
B s 4160 V bus IB breaker No. 2 to tie point

'
.

g3, _,

g Bg4 = 4160 V bus IC to sie poin;
~

|::.: .

BIS = 4160 V bus IB to emerg gen No.1 ,-, ,,

y a

B s 4160 V bus IC to emerg pen No. 2 t
4 16 ,

~

B,7 4160 V bus ID to aux transformer No. 2,

: B,, . 4160 v bus iD to sta,t. ,a ,sf xo. 2
- 1:

'

\
,

E ** ^ ' ' * #X* **# '

h Ig 3 = exdter held amps .

E], ,
.] .. I a exetter Mse ar'just ampsg3"
-1 I,, . exeite, regui. tor amps.

-;, 1 [
; .-

: ,
.

34 s ger.erator output amps,

. . .

. 115 = 6900 V bus 1A amps . ' .
h. I

.

i

.
.,# il ' I 6*v00 V bus IB amps

, ,16
. ;.j ..

1 4160 V bus lE and li' emps pg 37,

s ''
. I 4160 V bus IA arnpa -s

jg,

1 '

139=4160 V bus ID amps g
r;

.

. . * ? ur
1 a 4160 V bus 15 amps ?. ,20

''

I 4160 V bus IS amps # " Is

5
~S

. . . .

l'2 OCB amps 0i
,

:,.; -

t. ''

223 ' * 1 * *P'

} 124 * MC 2 amps f:e

.%
2 .-1 MCB3 = start-up trarssf No. I power breaker 7. . . ,

.

MOB 2 * start-up transf Na. 2 power breaker . ;

,J' MWg : refer to section 4
4.' OCD mam cir:ut' breaker

Rg = exciter bane adjust er.te h
'

.

v.2 e'''.
.;
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f
3 1

p%c.- ..

. .

Wi . .

-O?'
". Itg * e < citer voltage regulatioo rateg*

'

: V
., 3 s voltage on 6900 V bus IA

4

1 V2 voltage on 6900 V bus IB
rNJ -M
h.'M V3 = voltage on 4160 V bus IEm,. s -

M .,, 4 * voltage on 4160 V bus IF'V
Qs,.? -
q b. = voltage on A160 Y bus IA
j.

.
V6 * vol' age en 4160 V bus ID

)?[ V. a voltage on statio side of MCB
3

. V 8 voltage on station side of MCB6 2W:iw-p_e,
s Vg3, a voltage on enaineered safegs.ards bus IB-

Y*j :-
. Y s voltage on engineered safeguards bus IC

.a >

Vg = r.sain unit generator voltage

'[[ V a factor for control room lighting simulationg,

V3 = grid voltage
49p
L .f ' W a total plant electrical lead, kW

g
N' .

..,r.:.. .l, 'T s reactor coolant pump bus I A load, kW2
P .' g

...

* ~ ~ W3 * reaCtOT Coolant pump bus IB Ioad, hW

f.G - 4 = 4160 V bus IE load, kWW
: T. .

- j '. - W a 4160 V bue lA load kW
.

.

5. . . .

F. . q.
-

W s 4160 V bus ID load kWV.3 6

EP:={, ".. Y,.
W. s engineered safegua rds 4160 V bus IB (connected loac). kW

j: '. 3, .
*

~ Qts Wj s enginected safeguards 4160 V bu. IB (:ransient Icad). hw
; :.j'. . .

W . engineered safeguards 4160 V bus IC fconne.:ted Ir,ad) kWQ: S
4. . ,

i, W' s engine. red sategaards 4160 V bu. IC (t ranstent load), kW
3

4:.
.

WI - total lead ca rried by u..it generatur through OCB to system.

grid, kW .,

W,, = total load of plant carried 6y syst n grid through MCB_

p.*g].
3,

W,3 * tetal load of plant carried by systern grid thraugh McB2

~f-46geog-
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a ? ,
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d Constants inr Electrical System Alodel

-m~~5.4
.. 1 -

. ~1 1
n .- q.,K s proportionality factor, volts per cps '

,-J 14.1 ,s
--9.

K s time constant for diesel start-up, acc

_] y,''] -
g,3 . , .

-

,
K s time delay for diesel start-up. seeg,3

K s proportionality factor for relating load changes to frequency ~

i)
;g4,4

-4
4

-

lag. cps /satt -

,.

j] K s time constant for load transler.t. see ,g,3

K s equivalent voltage with emergency lighting on hattery power { {-g3

Kg,7 * set point for RB pressure trip. psig ..

n!*
.,

3 K s proportional gain factor for ernergency diesel control
. "Q

-

}.
-

g4,3
,

K s integratfortfactor for emergency diesel control -

g,9 ,

.;{.d KM.10 load torque factor for ernergency diesel control . . -,

, .7 ,.c. .

-

'

K a factor for conserting exciter field amps to exciter effective- *

._ . .;j
. . ness . gg4,gg.,

3s . .. D,,

73.$ K a factor for cenverting exciter regulator and base amps to - pf.H.12
1 field amps a4

=sL T ...

r --] Kg,33 = factor for converting generator voltage in regulation controller 7. -:
.,

|fK a change rate factor for exciter hase adjuster ..g,g
, ,

an

'. -

14.15 = change rate factor for exciter manual voltage regulation- K .

.p . c .

-
j K s factor f r converting s Itage error to control raEe in exciter MH.16

automatic regulator . . %,A ,

;,a .

I. L$
,

1
5. "r

* ',. )d - tem voltage - Q
.. i

'

Myg,37 = scale factor for converting generator voltage to network sys- , , -'s'<

. . ,,

. .

.k[ K 3 factor fcr generating generator voltage from speed and exciterg, g g
,,- t' field current . ,

'h~~ N14.19 ' I 14.17 \
~ -i; . E .i.,

14.Z C * * **lta geI* I'etor for calculating generator amps from power and 'l}| - K
6vo -g
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.g volta ge
' I K

. ..
14.24 * scale factor for converting frequeocy to grid system voltage

, .

*

Kl4.25 = scale factor for converting generator voltage to 6900 plant: .

It vol.a ge -

K14.26 * low tr8P for 230 kV
, _1 K

.< * g4*37 a low trip for 22 kV
, ' , .

. ..y K14.28 = scale factor for cens erting grio eystem v ta ge to 4 3 60 plant
'l * volta ge

-C . . .

{ ,; K ,4,3 9 a scale factor for conuning generator vol: age to 4160 p. ant
volta ge.-

'
'

. K34j0 = factor for c nserting kW to amps at 6900 V
.m. .
"' M ' K s factor fo'r converting kW to amps at 4160 V- 14.31
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& *,,k. -

*

- * *:. - .-:*
ri. , ;.l

- -
,

.c s...
W :4.i . , , -

~ ,s..'y ,

[ VI. 'a
p -

n. '
.

r.~14.- -
.
~

-: . D.

.. w

L'."L '-
.

'

*
er . .

. !-

. ..

1

EH3
i

2
f.k. .w

.

a.
. t .g - ,

.
''

;... .

:. a
S' - Babcock 8. WricosIco:, 1-15 65/SS.3.E6 A-1554

.-: .. .

.

Iig. .

f8
. '''~~

' ' - - '
.. .. . .,. ,.....a. , , . .. . , , .'~c.; -

.7 _. ,_ _ , g gi Q-. 4-y
'

'

,.-..-v----. .cr .. . _ _

,

*'.. -

~ .:: ; . . . .
_- -

. , . - ' . , , - . -: . x; _- ' ~ - *

,
,*: " .

3v . .;,.
-

. -_ _ a ..

'* /" * _' ..
|1059 --' g'

* #am8 t *Q y. _ *- . .
=

.- -

.. .! 9.e? . -1 s.-,-

_- .
9: .

3 . m. - .;-

; i. .t
-

. . - ,
,-

.- ,

,..

n.

i
p

. -. _. _. _ . . _ _ _ , _ _ _ _ _ __ _



;'

-

I
'

-- - - - - - s ._ _ _. .s_......,
_

, . ..
-

|

E1
. .

-
,

.
-

.
.:)y .r., *'

*

'.m- . .: .

-

: , . ,.

. A.
-

-
,

~1
'

.
-

:
.

15. SICNALS. PROTECTIVE, AND SAFECUARDS SYSTEMS

'

@ r, 15.1. General
'

.

~
:

The math models in previous sections provide for basic param-j - .

M, eter generation which is the point of origin for signals which in t.arn are
r..

~ (1 ( used for interaction with other signals, for display cn the consoles, for

-d .$ , initiating reactor protective trips, and for safeguards actuation. T1.ere-
fore additional software is required for the specific functipna described

-

g .

:, 3

J.aJ below. --

.3
- ,

.

,- 3
, - .4 .j 15.2. Reactor Prc,tective Systein .

p{3 , , ;' If any of the conditions which arc tabulateel below occur the reac. *

.

.. g :q . . . . -
~ M U g "p . tor shat! be tripped bv inst:4 ting the insertion of all control rods into the'

. . . .

Rod position as a function of time after tr:p will be provi$~ed.-

'

core.
.. .; .

; 4 .

-
. 3 Initiatine variable Trip condition. !.J *

. :

.f :. F .
2

' n (MW therrnal in >K-

15.1poaer range)-

c ,
~

l . dn/dt >K 15.'2,-
-

*r
(not active above 10". full power)8 : .,

3 . -..i
J - n >K.w
f

; .f 15.3 RCI

#h i i n >K N~15.4 RC; g ; ,
,

and''

)i ) :; , >K.

l 5 .
15.131 1

i'

n >K N15.4 RC/ and -

q , ! ,'
~

*RCI <K N
' f. . ,. . l5.5 RC

t. . *<- *y nRCA*.- ) ..

0'' ; i RCB
., ^' P

.i.,. P! >K. .
15.6..

.

i. ? P <g'

PI 15."1[ i. p-
,

* T >K

1]|
pg 15.8 Er- g .
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!5. 3. Encaneered Safecuards Systems

.. --
15.3. 1. General

-

. .] In the event of a reactor casualty selected valves..(_ pumps. coolers. etc. are controlled by ten enginected safeguards (CSI
. channels.

These protective channels may be actavated automatica:1yI
from the program or manually fr=m the control cor.**le. The following

.

descr:ptions .nd d;agram andscate typical ES systerr. and component con-
f trol. A tabulation is provaded to indicate specif;c features of a!! com.

e ponent s.

%3
*

15.3.2. Tvpical ES System Controle-

J_- The CS systam is a-tivated automatically from thet
*I8- pr og ram . ES channel activation is controlled by reactor coolant pres-

sure (Ppg) and reactor building pressure (Pg3). W G channels .re
.; :.ctiv.ted in pairs as fo!!cws

;

d
*

-f n Chan I.'3 il Ppg < $30 psig or if P >4 F*iERS
.

Chan IU/IV If Ppg < 200 psig or af Pg g'> 4 psig 3
..j.- Chan V/\*1 if P 4 P'IERB

Chan VH/VIII af P
't p.'

KB P**C

Chan IX/X af P P psigg3
'

*-
.

The bypus ES pust buttons prevent chc.n I/II and chan'" 4
I!!/*V from bear.g activated due to low coolant pressure. However, the

. by;,as s r.t.st be inattated be!::t,

I '-N th* ES ch nnel nas actav.ted due to low
coolant pre scure.

-

The CS chan .els may also be manually activated in*

|h pa.rs from the control console. d

f
'When an ES channel to activated the "ES chan-activated" '

*

S. ps.sh tution light s.
The ES channel remains actis e until the automatic ac-

,-
tivation eign:.1 is rem:,ved and the channel as " reset * by depre= sing the

. ,

{- "*'S chan-active" push button.

f|-t*.
j

y 15.3.3. ES Compo .ent Control (w .),

;
.

'

_ gi] ES com;.onents are controlled by either five or sue,

-|
push buttons ane by one or two ES channele. Some ES components also

Nk:2
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serve as norinal system com. ~ -nts and have additional controls from
'_ . k-

' .

* .=
i ..

.} some other console. Each ES component operates in three modes: (a)-

]
.

(a) Normal Control - If the ES channel is not activated the (
normal, (b) test, and (c) ES.

,

-

'

.

ccmponent may be operated manually by depressing the "non ES position".j
'

j .
or **ES position" push buttons. .

,-
...

gp -,- (b) Test Control - If the ES channel is not activated the ) |
* --

I

j component may be commanded to the ES positior. by depressing the j
;

.p ''te st chan " punh' button. If the component is a valve the valve will
~

l

,

' move toward the ES position when " test chan " is depressed, but will
,

, ..
,

;* stop movement when the push button is releasc<l. That is the command .

~ ' is present only when the button is depressed. The test signal is " locked
..

. .

:

. ,j h ~- in" for other components. 9
;. -s

(c) ES Control - If the ES channel as active the normal con- }'. . .

J ]*,
j .- { trol and te st control signals are inoperative. The component 16 auto-

~

3 'I matically commanded to the ES position.
,j,)e The " reset" and " block" push buttons are inoperabic un-

.
...

. y

-) .. ? less the ES channel is activated. If the ES channel is activated depress- -*

i - .. ,
ing the " block" push button removes the ES commar.d from the component -

' - " *

*
. and it may be controlled manually. The " reset" push button removes the .

,

,* ; k. |,

}b block signal and restores the ES signal. |}'
When the ES channel active signal is removed (by channel

'
'

,.
'' re set signal) the component remains where it vs: i. e. , it must be manu- i* c-

e-
; ;; - ally placed in the non ES position.
A . .

] .ij If the compenent has addition.at control from some other
,

f;; }
console this control is activated and cleactivated the same way as the . ,.

. 't, "non ES position" and "ES position" push buttons. The ponstion lights
~

~, s -'-

on each control indicates the position of the component in all modes of ~
',

,

$- )
._

,f 3, ope ration.
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y*b 15. 4. __ Valve Centrol -
1 W*

.4 "
E''' |

. .-
. Throughout the total math model the- i

symbol "S** is used for valves;
which perform controlling functions and which, therefore, may have a's ~"

)---;

.

equilibrium position anywhere between closed and open (zero and one). j_
These valves are driven by a controller or controller model.

,

,.-]
The symbol "SY" is used for stop valves, block valvea. or strictly

f-
.,

]- instation valves which, except for th- E'ngineered Safego rds System, are m- -

-
' ** istable" in nature, i.e. , are at cr;.silibrium or.ly in the zero or orc Eyg o

.
. state.

These valves have their position change initiated by consule push -

' buttons or trip signals. Further details are provided Lf the sketches and '- .
j;,, . . . .

descriptions that follow.
'
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-Y,. .,yG Depressir.g the "open" or "close" pus.[bEton anitsates valve posi. f
d e

t.aen change. Depress:ns; the ''open'> push button causes the position to b.
' '

D* 3-Q inc rea se to oe.e. 3. pres smg the ''close'.' puh butto . c auses the valve re i

Position to decrease to zero. L. i.

;. The **open light" is lit if the pt,sition is greater than sero. The .

.h ''close light" is lit if ti e posit:en is le ss than one; i.e. . If the valve is ,.
e

to
- neither f. ally open nor fully closed both lights are lit.

'
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.)p15.5. Pump. Tan, and Heater Control for -
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.g p The following additirmal signal simulation shall be provided: )
4 fal Scalmg of signals to meet displ y require- ~.

**-

ment s.
.I 4-
':-$ (b) 1 cgic for signal casualties.

, , , ,
(c ) Natural bias for displaymg redundant signals.

in:t . .:.y
(d) 1.o;Ic for selection of alternate redundant;N signal and for lighting confirmation lights.rcum

-

M (e) Simple arithmetis computations such as total-
ing. averaging and differencing. ;

M.1 -
-,

=-
(f ) Time laps for temperature sensors.

Although these requ4rements are generally applicable to all alg-*

... -a N- *
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[*- nals, they arc particularly important for the complex s.gr.21 systems 1

such as that for reactor coolant system temperature. Diagrams for this
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4 K I5..,. = power rate trip pomt. DPM
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] K = allowable power te flow ratio. MW/lb per see %j.gg,3 ,

.s
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{
q for 5 pumpa . {K = allowable equilibrium ratio est power to number of pumps runnmg, g,4

g-
D i K 15.5 " trip rativ for two pumps failed, flow fib /sec) per pumps running

y
.

.
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K M.6 * OverPre88ure trip Point. P8is -'

K g,7 = underpressure trip point, psig. .

.' K = high terpper ture trip, F '

g,g
~

.] K = pre.aure trip point for H. P injectior.. pais -g g,9 ,

K * Pressure tr:p pnint fe.r L.P. injection, psig15.10
. ., p

7 K = RB presmure- trip point for isolation and RB coolers. psig --I5. l l
1

m .,. . .j 15.12 = RB pre s ore trap pomt for RB sprai and H.P. and L.P. in-
.

. . K . -.

- Jeetson, psig c
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M,..'s.
-g All inputs from the trainirg console. the instructor's console to

ij the computer. and the mtegra d control system. .nd all cstp.ts from.
p%' ~ the computer are satn.14ted below.
M*:y ' The anal:,g ootp.:ts ircr n the computer drive the meters and/or). y

recorders on the consoles. Digital out;.cte from the computer are gen-

}.g' erated when the computed variable reache s certa:n limits or critical

T ,.' D.4 valees, and may ene rrize pc,sitior. lights. Immat light s, or alarms.
b

y Digital triputs to the cons; uter oragir. ate at corisale push buttor.s or--
,

switche s and .rovide the logic for valve position, motor status, etc.
.C. . 5;

f.. - Ar.alog I/O signals r:11 bc :lf. volte dc. qonversion from analog .

El to digit.1 will require a 12-bit word plus sign and a 3.m;,lir.,c rate of at

D'f.7QM lea st 10 per seeond. ,,

, g'N. " Digital light ** refers to a larnp which requsreu e maximum cur-
*

.i rent of ID m:11: amps. .

r-...o
%M' " Digital relav" refers to an alarm on a console shi-h consists of -

a l'.ashag light and an at dable alarm. Upon actuation of an acknowledge ;'

!push button. the audible alarm shall cesse and tha light shall burn con-
35 ( g:- t:nuously until tl.e par. meter returns withm the normal range.

.p
.
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p--( . ~ ""he Babceek & 'Xilcux co-np.ater progr m SD.1CF. provide s detailed '. y
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.; 2 8 ' tabulation ci all input /octput signals.

.-
,.
'

%F.-[ .
e

-*.4.

Y?s?t:'

) :.
' -

.

cw
V:7- .

I-

Ic . : n
.

v. 2 -
i*

V4 .3g[... .

.

.kew
i

- f
:- . *

*

a .

.<A. '.

m' .
, -

Babcock & WilcottYN 1-15-69/SS-3-88
- .

33 ,

.l'.
#

.

r
' f===-=*'******='***"********==**'**r,Y**.*'**~- ;. .,, -~r

(4,p. ' ,,.-
, * ..

-=.- .,* . ,W* - . .- . = = - ,*
..

-
.. .

e.
.

s.i ,~ e #. . . . . 9 .

{
M , e- -dC,,. _ _ . - . _ -- Sp ' -

;: ~. m . T **;*~: s - -~ :r een.-.,..
tipe j,., ,,

.
,

, _

,".'.,,.:** -

~. ' ' , .;. . .

~:~ -
,- - - . -. .

. . .
. .

ee y '
4 T* .* *

.

, R.; K- ._ k W e ' ' C .,..,,, . x : u .
- . . .' ,

= i .,n9.c,8 ,. a. n e.
- .

-

.
-.,.

.. . .. ,
., . ,. .

. * ~ . ... m s se ' *~ . .
_

*-s g ;
*

_
.,

''n
.

. ,
,

,

-

.,

*
.

''
w . - .

.

..
.

P

* *
..

- n --, _ ,,-,,s.-



. -
.

* ..

4. T ' . 4 .
. .

o. . - .e".M - .

f *.-
. *- ,s:~ 4 ?.- . s. 2

*

.,
,;-

. 2 .s-- ._.-s._.*
- . ;

. , . _ y __ .: =d4.t: . :,. ~ :: c . , _s J . .-
.a. _~. - .~

.-
..

.
c

- ..s.-

. 8} .

_
.

.c . .:p
.-

,
. , . x ;;

= m-~

7.h:b -
.

L---. ~ . - -t
. - < -

*

. .:. .

-I ~ s r.
~r- -

3
\ .- 7 e

. .

3

p>.

.

'
- -

- , : S'j g,
-

.
V,

;;.c . .3< --
.- .- . . -e e

..A
. .

. .
z.

. . .. -

._ -~ L
. 7,- >3
. . -

.'
. -<

. .3 <.;g Inputs to Computer -

./) - (;."~

Digital 3213* ' $M,, .

#'i Ar.alog 46
f,.

..
; . .. Total 1Z57

, ' -}, -.

Octputs From Computer.4
!J

. ?. l.h. , '
Analeg 520 ng -
Dipt.1 light 1203

..

. -4 -

.'N Diptal alarm 153
,

..
.% .

-

.. .
. -

,

" ,

- Digit.1. misc 26 .l;
=

:.9 Total 13E2 ''

.
.

. . .

.- .;. .
-

f
4 ..

Tots! I/O 3159
x.-d.a .-

-

. .q
k4 e

, ]. . .;;'-

~; 3- s..
...

. .
-

..>3 . ?f2n .

4..
.

64
.. .-

.g..
....

.

. . . .. t;
.

-

y
.

a..
.-~

. . . . .,.y , i s
.

a
.9 .

. ,G. , . ..
, ..'

.!1 15-69/$5 3-88 B*2 Babcock 4. Wik:ox
, ~

. .-
-

5 'r ;
* . .*g s

+

*v~. __

.r-- .Fe <
.- . .*g. - *[*, I_m,. 3 '.7- c--,

.

u
*g,.,., .

,
e , -

, 3. .
p* q"" ,-.s .

.

-

..".g
s .- - - -=m;----.,

', . ' .,
- -

* q
, . - ' ,

: .
~,

2 . 4 . ..
, =

,
s *e

.
*

.
. ' . * ..

q o '5 g ]e,.. Q T h a '
p.r

--a :.-

,

.

4...,o o c
-

.

z,,
, ..

.. w ~,: I*. i ... . o " - -
r.
.*

t e
.

- - - _ _ _ _ . _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ ___ - _ _ _ w -,-w - -,.y. __ __ y . . - _ - ,, , y--.



.

i.. .- _ - _s.1 .
_

.._-:..,..i_.w.
, '. , . ge' .

_

. , . ..;; ,.g ..g .- , g,,,, .. , g f
.. .

. . .

.

.

t__ * *

y~3
w- .v *

~M
.

-

[TQn.
.

.. =
,s.p=j .% :

-

-
-

- -
.

.

W55 -

,
. _ _ _ .

.. g
-.---.e

-

''

..

. -

- 1g
,

FJ. APPEND X Cp. .:

g~. Schematic Drawings
;

' kn'. ..
% .

h!b .
,i.

w
>hl.b br.

t%. r ,-v ess .i
1

S..;.b,3
'

8a., ..
.E

.

;_, t.' .
-

. .;.:: f-
*4 r7

!

@p. I,. ~.
.~- 8-

m '

- -

HL ~

$?p]e
'

[
i-

s'@.e,.. |d:sgs :3
, I..

. * .
-

tx 5.n.6./ss-3-us sabcock t witco . t-kSh.
ih

. .. . . . . -. a. . * . . . ,_ . - . . > . . . . . . . , . . .
..

_. ';t
- * - ..n. .. . -~,w.~ m ., . . ., . * -;. .g..-.,,., __ _ _' _ :_;gg.;qw.<v- .;

,
.

. _- ' -
.. :. . _ .- . .-.. -

-;O . - " . _
-:- , - . . ' s., : - "- -

_

. . , , '. -

.
.. . ..

-
.;... .. ~

,
.

~ . ,

*
. - :-

,. . - . . *
.

.,
,,

7^ * - .? gM, * ;- e . - . .
- 7

'
. ,_ gg.-Q ~s. _

j
. ,

=.

, . " ' ' ~
- ;0.05g r_.:e o o 4.',., .

. . r : .~.e s ~-. ; ~- - _ _
, ,- .

1- - .,
;~ *

.

.

.

'
.__ __ - - - _ _ _ - . - _ ._.. . . , _ . . _ _ _ _ - _ _ . _ _ _ _ _ _ . _ _ _ . _ .. . . . .



. - _ _ _ _ _ . _ _ _ - _ _ _ _ _ _ _ _ _ _

:-~ h.: . i Y ~ M " ^C ~' *_. _-. . - . . ~ . - -

l
. . . a._. _-

..

) - '

$N
.

5 ,,/ ~ Trj )
'. .. .

(pal - B
-

j .
.

I~'-- .- - Control Console F
' **

-f2}- (E4.W Will Pr ovidel . - N.
. .

. ,
. .. . .

.
. - ,. . .. ;

5
'

| ' '. : . :. Q
- - -

c ..
. ..

__y .

(Trai~e) ' , * , {
c ~.- .

late r face- ,, *
. .

;

M
:_....a Data and Contrel Lines d.

aL_~.
%y|s-
rz *f:. -

p,, ..p
..

.
~

p-em' - f*' )

,

.,.

Power Plant y:*

[/-v. ;' . S. im.:,1a tor -

e s

E 12.e tt.n t or .e e. . .* p .
C ons ele "If |

.

.N**?$-
,

v..c a. f % i.h %
C ompate r e/ Compute rrt . x.

-

C on s ole (s) (Ope rator .netractor. 'a p,.
.

[:% 5} /. c[
.

t

i
-

*.;,.
, . 1.

.*. , . -] r.*: .- . .

)
f,' ', . . ,

.
>: .
. . . . .

(Co nputcro and ' '

E4 Hybrid inic rf.cel
. .'x?: " v.. -.: '. n. .

.

37.* ,. . '
Inte rrac e

{' ,

I .. p. f.t.su .s
- i,'

*'| %. a <
<

%; ~ .
.

.

.. $ Q.. Q ~;:- '

E.l{{ -- 7.3 P. ripe., rals
.

,f. .f.

|

E.-mw 1

l.13 Recorders. M4 -
, .- ''

g

. X,A Tape. Drum. Dise .

'. Frinte rs. Palatt )E { ,.
.

,

- ].N
.

Tape H.edlerr. 333,eg p;,g,3m og power Plant S.mul. tor -g, |j .

f ;; f . Etc.
.

-

Equipment
.

h. .r .;; ' .
.

1
.

<eC ' Gi-n.t.. .g .. -) , . r.:a.e.3/SS-3-83 Figure C-1
.~ -

'~ :
M *i . . , ' .

,

. .g . . - f ..
:.9 g .-

~
- t' ;* ''J!,,

. . . ...: ..w,--

5~. . ' . , . . . . . .-
. - : -;-.w m-=.~~ . -

. . . .
. .; ,

u =. my - . . . ,.. .- . ~y~- y--*~ ~. .- m e. -s m ..-v-
-e~~~, g..;..-

- - r \m .g
r -w m.-

,.;-r we {. |..n = 9 . m v .:- ..- -- '*-
. . . - .

. . . .
. - l

.
*

, ,

* e
e p . *

* .' ,
'

, ** |' . . .~ **=== M ... |..o ' |
',

. = ~ . . - '

:.go5 g [ a o .../.~;O 7. . y
-

:
;. . . . .

, .v- - .:-
..

, A
-

. .
. . ,s* * *

et
, ., .. . _ . , .- .r

,
1*

h
<

|
**e ,

~
. ,

J ?**3 |.. .
,

#

_ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ , , ,, . . . ~ . . ,. . .,,,_...,,,_m.,.._ ,_ ,, g._ _ . ,m.,m-._.. , - , .



_

...=-:,e_ . =. . s ., . . : : : . ._.
_ .L.. .,... . ,4..s.: 3z.= . .~.

. . - .. ', . . .

y ,_ _
. . .-. _ .. .. . . . _ .

n,
N.].

~;s: .
.v a

.

7._ge
*-

b

_ . :'D.
.

[m,q
..

.. w
..

.y' *

N. . ,

';e..

[a. . '*s.w
*'

.

=r
1.}< -,

.Ly, :_-

* ~~.2 b
-

..

Id
2 * ' .T
.- < _ _

,*5 *
.. t %. - - -

d".? \-b, ." " p .

. . e.*. .e'a a: X ! !.~ . ,

v; C'(w. ~~'. O . w.,gs.-1}2.p<::
*

$r*'Q.-
T 0%jIETSCLt*~~c'.K.-

'~.-
: ' W ~. p r , ns -

.

k' QnS' 6 .r
'

p'' t:e.*o$ m' *.,.;, r g s~ - m -p''
\

. w.n p.:
- *c- -

-F.' ;..
h* % hss6c

.

.L.r,a<> &. g % ,9
! 4 , , |.---s

1p. . .f. [ %.. s
,.s- g51 .sY* i ~,t ' * *,g. . .:.'- W.. k '1 '.*,cyc I. ~ ,x \ c

, .
,\.

c. .

s s , p,

.L . ;. j!
~

'% y'a-1 !. .4/ r% __w..
-

- -- ---.t .. # - In-..
.- p
.. .

i.1 ------,,=.~<.,,,,*;i. . . . .

.:, c. i
---

.... v*

- . Tag '-

tr.

y' g. e ~~N -
I il. Q //

i I p
.s . y .,j f .

:p. k .

d. ~%. t s
..

I] k
v.a, ..I. ..,

: m.>: ,o,
,

Lu1* s-
:
*

. . 4, .ie
:n. e. .

El-s .

N. _ ..'.
.

.

:: .x. . .

N
.

..y |
s.2,.t.iss.>.si

.

13
t -4,= $ . ,,p . , . , - . . - - - - - . . . - . . ~ . -_ . . . . . .r.' --- . . - . - y ~. .;.p.. ., ~ c .. . . . .,

r <.-.-,
'

'. ',
2., ~ .. ,. ~ .- - -...,,.,y.y(.=~..-*y,., y 7. e , .e* yy ,--1a.,,.1 r- q29

. _ ., .s-==- .s,q y .
_ .;- -y

.. -. ,.,,,.-.e. _
., . sg , . Ja,__ ,.y.,L.',,=

. *
,4.,,<. ,. ,.- - ., 3% .

...

e- "f _t . . , ,*.
,,,,3,.

- , *
*

., ,, ,

.
.

i
.

*
. u

-
. ..

. ,,
. , , - - .. .:, ,

. .. . ~. .
,

. ,. : u . :.e - ;- m,.: .;-n: u
-

.
. . . . .. . ..

-

, j- ; .:- q.y,7::..
:. .

..- w%. !?s058 s.2 0 0 .? ^
.

. .q.
.

. . . . . -.

n _ ..

, .
,_

, , . . , , : >
.- -

. , . . . , . z . . > .,e,. ,+wm. .;,r- r : . .-. .; . . .
i, :.

. . .. , *

4 e .s . s -
.,g.,.... - * . .

p , , ,*. ; . 't. . .-
. - .

-

.
,

s s . *. ,,...-1 - <- . O =,,

.;a .
.

3 ,
-

, ;, ,(.,

_ _ _ _ _ .



_ _ . . _ _ _ _-

. .

. ,. .

. . . ..
. - . .'

. .

.. . .,'s - .*..+:. .,,~.s.._, .=. . _.; , . . . . u : - < w. .. .. . ....*.a.,*'L.-_
- . . - ~ . , .- - --- - .

. ..s '. y ..
. . .. . ,-=" ~- ' -..

. x ~ :r ,7,.u*a;.:..i.? s ; ~..;

w

\
|=
i

.

| 6

I

,

,
*

I

t
c

.

. .

.
. f

7 ---- -- - . - . . rp" ;-
_

.s- --f?f,
.- ar.

M |--

,Qs f. ||*~~. * * fJ .'EE 7.L wm u. m..

w =* =~= *WW-!,- *"} " ' ' . ?*
* ii

.= ,,wr.e .s..j.': .,,A *' .g _2 . . . .< . = . = u. , * . =-
*~

;
' .

;|- .i
- -

*.. e --

Q ..... . , je |,,. . ;,

e ..p ,~..-g':.":r. n. ...es. ~ pa,t
7

i -
: %.

i . ; ' .
.f,

.m a , >f *- 4,,, ,,#p. -. r. : . .d
. ., ;as-

*f i. .
.

: -
. . * *

. .* , ;j;: :
-a -

~ . ,

{ ? &j;#~4--- 9 s- P ' '-
'

- - a:
. . . . 1.

H.:'. e ; o 'I.~ is 5- - :a
G. s i.

.. re ' ' ' .

- f .*''' . p t .C.%..-" v.~. .:'
- ' -*r- :: ':

p Sj . . ' O.* * I ,' GV
-..a *- , . -~ .. y

'{s .~.$9;dNJ~f ***O).*? .7 - ."-*7'-er-1Q-,*' yf ' (...y '{;e', .
. ,

~~~~~2 ' -[./ ',

% ,

f. * .i ,. ,'.m + -~--
. : - ...m.I ',<

.;
,,..s.~,,,... ,x .n ~.- L., . i.
. . .

.~4: . .. o , ;..

.~ , * ,

, . .
;

,1|.
* ,

b . ** ,,,, r I - . .. i

\ . . .!
_ ~ : ;.,. -. - ~~. <* . ?s . ~:- - '

,/ -~~
,p , , -.

. . , ' ~- - -

..r. . t. - .- - ; '. --
.r. M./"'.

/ ,s
-

. ~ L-. & ~~ f . . .-- -- ^ - Q'n'\* a .t; - a ''s 4
4 .r.:

, .*.
t *'.... .. *- -- . s- . J '.,~:- '

. .f,
-

,a .- *' n '

M "dQ.
--

. .. ,
, .,y : ,*

:.
.

t.
-

\- :s
'

..'

'.2
, ' ' ' " ' -

, ' - -
-

'

' . -.

i
.' ;:
'

%.
.. .

'i

\* -.
--. 4 %*

% <6 g

,

.,

I

u
h,

..
.

,,
. I

|B:bcock 8,Wilca

liUCLEAR POWER $1ATION strulATOR
E"

,

,

- .en ... c.: yr

>
.

s -..; -. . .. ... ._ w. ~ = . . . . - . . , - m. . .~ .
.-

.

. " -- ..
.
-2, . .;. . .,..

. .
s. . . .

... -.
s C. s .;

. . . -.

s *
. .

.
. . , -

, $- , . *- :.
. .; ,,;, . ~ ,. .. .

. F- -= m gasg 2.o ,o *'' ..-
. .~

.
. . . . . . . , . .

;. . f. . , * .

1 t.
-. y1.-- s3' .- - *

- - - - - - - - -



..

,

... . c '
. .

-
.

.
. , ,. .

.. .

. , . ::. .:< . :c..:.-.- - -.c... .. .. .

a i ~ '. ~ ; J : 1 :'. :~_ :; _. L :,. .. [.;,.. ,. y . , ,,.. . .

' *

. , ' - _ - -, .
. .

, ,, , _ , ,

9

&7'd .

kN '

48
~

' @' FC Cic

\
, .

ucIe ucr:.

. , . - . .\
. . , .

,

. \. . .

y,

.
- u., ...

. ,, j ., -.

. ..2%-

...'.2 h =: :..: r ':q .

t. -Q~ ~~a .. jc.g.* -- _
. .

gs r
, ~ . , < ,

Byl "; Q :

s. .

D.Il / .
., .

-- ,*, .

't |
'

WIC UCIC

x.j
7, CIC PC

.'y;;8j IZ::N*

%-1*

11 It . THOPOICIO!iAI, CCCr:72 - (ClWE PJ' ICE
?. tr TCMM''

T~ CIC - CoenT. JM IcM CFAm . IK;IR.' CIA 2
.?3 RAN::E DI 2C VR
,..I~ UCIC . t% 0.e.rJM ION CFA'2IR = PC5.TR

', Q. .,
,.

Rum: taw .

'

:. .. . .
e

..
ese ,~

? .

EilsA.-
.

: .

...

(3 ..n. ass.,...
,,, , c . ,.

.

n. 2.- - . 4.. .7 7.. ,_. ,.
_ y c--- _. ---- 4 ~ 4 :- ; y..- p ;.1 - - .-1

,

.- . ..:. ... .
.

,.,-f,'.*'
. .

.
.. . * *

.

s -
. . .

'

..

-
- , .. - /" . .- ., .1 . '

d, os e e.
c.. , .:, :. .

. .
. . .

.. ,o o ,r . |
-: ~

;.. .

n .

,.#*",
. ' ' . - e. -

,.

-
.

<

, - - - _. . .- _. .__ .. .
\

-



G # *

,
. .

. .
-

\. -- _w- O- ~. .:, . u. . . - -' ' '' '
-

--

. .*
i

g. . , !
..

,,
.

4.
,. ., -p e '
a. s

"
g 4, - . 4

.

.
..

e, . .n .

')
~~*

I4 _ ,125 %.

s -10 ..
1 *

..
Y: 1E - * . -

-
100 ' _ -.

-

5 *,W - 10 g-j 8 - 10go -
--

, ,e
-i *

-10 $

{.'i '-
4

.

17 a -- c.j 10 --
t *

'. ts,

.1
. - ;

3o-7 8
1

.

<

$ I
~

10 --
3a 4 . .

-lo3.

~1
_ s -

11
=

5 O4 5 10
,

--

b 5 h '. 100 3 ij { k i*' '

[10 - -
, ,,

. . .3 i --105 e,.

.... A.;-

i.
.

,,j __...~ .. ,-. - .g. g -
-

u
- O.a- ,j* g 10 , ,

_, . . , y

.l' j 18 - !
( .1 >
3-

-') J. __ 3o)
.

.
.

, .rs
'

10 '- -

-, ~ t jg 1

P !go? -

LA, 1

-- f.

1 G- -

5 . i )
3

" :
10 % , . - T., *i --

10"
'

- - * ''

e ess g-
- 1 -1 1-j p.,=

j 10' U Ed.
,--

3=

d s E L .,-

i

.2, .
uo

-

.-. . .'

J 8m U U |- j

'
-

,

[e.
'

,

=-|;4 .

.. kx.,.

' '

- b6.

wuct.raninsnurmnow n.ux mances.

.

f.3
p'

5.z,. w ss.).88 Figure C-4 .c
.

L[3
* l,

-
h, - - - - .w. , , .

. .
m-w :. . -. .

.
. . . __= _

. _

- . . - . _ . .. - --w- ,t.
,

',
. .

,
-_

4
S

e
..

t

*' e

% eSG D heem&

,

t a059
. . . . . .
not[ _ -

.=
-

_ .,g
.

% .
-

-

Ni

f- V ,
.

, . _ . __ , . . - - , _ _ _ _ ._ . _ , _ _ _ - . . _ - , _ , . _ , _ . , . , , - -



.

.,-

-_ .

h
_ _ _ _ .

- _

.

..

<
. ..

,
-

* f~ .

.

e,s .-
s .g I '

; ~ '55*
%
.. .

. .

q- .

-

_

.
.

.>
*. sanna it===w== us suces e=enens. ,vms :

,
.. - -

' * ..

N,,, -4d'W,W
*--

n 00 .
.- ::::- N :'* .

C, .=:

*. U 17 v 7 V ~ = ~.-- . .

.
..

.-: . a. ..

.

e e.--.g .,m%ph ~~o ,1
1

.
.. m. .=. -- .

i,;.
=. =- s s rs -

rs1 = y .
c ,L,-- 4._ -

. _:; . . -;+-_. .. -

x.W.
-.

. .

3 .

~m sr w r ... ..
- _ _ . ,...

.. ,. . m., =m_ - \;% ( . _- .A.
c- __ -m m7 v e>- . . m. m..

Q[u,
,_, p

i ==.- ra. .. . g. g. |7 E x, A. ?
-

.

j - =-- '
... r. . ..

, 7 s e._ m. . _ _--o ,
,.

.. . t .. .. ..a . g .%. . . t.
,

:.- - , _

..

.! .

, ..
-- ,. .s3 . .. . . .

. - %. <
- r i-.y %. . . - e :~- -

.m.; . .

t . IN 'I 6- J .* M W
, .f.

f .f.
._

h' Wl k N-,-
.

s .. ._ . T, '.

- . .Am- :-( 7 ;. e,g, s ..-- g - -4 m.ir..5 . ,ca --
-

g- . - - TM::: ;
Q -- .Jo' .

2

.,).
~.= |

- e. _

- =~.

s. 2 4:
. _ __

n. 4 - : :
~~ . .

I

. " TD : V -
4 9 .. .:i ~ ;.t- i .:?[

rp e..

&'W: _$~h .

E.
s.. 'Pr ::". Y.. , 7.' z. p.m m-

' :. .- < *-A e * ''

.
- | b s.*

.s..
c> V |

*' .- :-"% . .- i- ..-. , ." l '2. -*.=E #
-- ,

r. . - -- e
-- t :.

4.: ., \ \ s'$ ,j ** ' ** *
- I - f1" ?

. n ..
*

' C-~ . b~ ,-
1 -i

. '. : ~ A.r c-L. - -: 4.y;.
d+d4 Y- i

.- - - -

--4--------* nt- e. Q,
.- .:.1 ' C e ,

- . =. ); CZ
.. r . _ . .-

-

i -2 ..s - -. s
1 '~ -- .

.
r. . .:- .i - ,.. , .

? ,, 72C3'. . Ct,-
4 ,o . --

*

s ,t C=,
- -

. ,..
c ,rI. . - .

.e
P.:~~.., . . .--- +, ,,. 4 E- M*. * -: 7.1
- - .

t' g

Q. .s e
- . .-

i s.n.; . a_: :p.u .

.. T. . - - . .
y .-

i

N

*#. g

.$. .

_

e' '- ,

a

.; .-
* 5 29 ts/ss.3 6s

s

4-

,
.

*

7.v. r ., = g --.

,.- . . . . . . , . - ., ., ,.

.a. 7YsU MT ,..ed*d
*

. p v. ?.m , , _., -
g- y--9'.-

_ __ - - - .* e.
.

. , ,_-
+: -

-.-

.

. *. ,

8 . ,
9

- .

-

e
Mga e

19.058 ' MOO 7*

.,
- . - -

. .
.

. .
e

n -
g

% y'--
- *f <

i

1-

_ _ _ _ _ - - _ . __ _ _ _ ._ . . _ - . . . . . . .



. _ _ _ _ _ _ _ _ _

e

~ . .: .-: n. ..--r:, c- . .g.., ._ _ c._ . =. .,
''J ''' '. '. |* ".:p .' ..fJ,J. . |f. w* , '.;-Z:s| f y: * d. * 5' .;Eya& *s -: , .-.n_._.

* ... . _ . . .. __ m n r-- - - --

_

& ,m

\. .
*

i
!

.

. .

.I
e

*

.

l
.

W **stamme ses : - '; 1 *"||"."."*****'* f
* * * *

: swamamse acmaf os srsms

3 . ' I .:
l ..:::T.*'

. _. _! ~ . . . . - . ,=.
. .

.,
. _ ,

.

..w. ~ . .i

.. .

l l'
, ;
,
. !.* . = r. ;re a. . * I4* e= c*I

: M. ).*

s. a. a. | O. . . .% %* . W| ~F<. -D . - Q, f 4 f
'- 4* it*', -

4 .
: .

*

--.- L. : C 3"'7"E
,

"'-

.. , 1 4 3
, **} l ,i

o; W M.- e- f
* '-

-- i . , .. /.1 ,,
;c..

f> .--4 .-
3 1 y. n.

M h. '.
i * !'C ' -

.
... . ....................-. J.' H H , *

,m. ^,. ,. ,.f
-. A- 1

*

q g4 W."

J= pe p G G .: -m. . __

@- -
6 :

_ j*** r.'..s.,. .,.s. a..,.

9* N p. a. m. , _. ,. ,.
o

.
.

-

.........~. , %. I, s . _

| :
.

- h, =.s e. . a., y8
, . I :. .

; - <. <.

,

:;. r. g _.' .. o.
-

t.; '. g.
-:- g . -

7__ .j.......................
.Zossi-s ,,

...
.

4 9 i P- . ,. ,. ,. i

.$. 9W --o.-.o I p
t + : ,- e. t _ _ _

-: : - t . -.;c <. O .==== ==|:.- - -
s. . y Q~p . . --.' .

j .....
i- s- f"^~ '

m% - - - : e

bl~ * a. pa ! A

g , ,,, ' : eb 44 ..... .................... , --. ..
*

, j M..: ,
( .

O . ~ ~ ~,
,

; - D r- t 9-. :.7 ). e h. .. ( e

.

9p. - . ... . . , ........ . . .O -. e ... -. .z .=. ,
. O M.._-="?.".".

*D*

). : s.o- e,. 5 .

.;r.:.-|.*.~."

, ,.6

. ' . _ -
. v : b,, .

"_"
s. p. ] .: : * I9 64*

- '

u.j............-...... 4. , _n ..-
.

..n.::::p,u- : ..... ..

h.
. .

.
0 e.o-e- ! r -

w*: J= ..= r ,=. - 7

- . - s. 6. s. I
## * - ::-~ ~* _

3..
.

, L

s.C- e-.-o-,- >
, o

-* a-
f*38s. a. t7-2

.

|

.

|
- .

-. '

.I NUCLEAR IM17tuufMTATICH & PROTECTICH SYSTEM 5
i

Figure C-5
.

,p' ~ **g =-W ~ ~ ;-~.: _y-r. - ... , w
..

-.w . ,... .-, . . . . . . . . . , _ - . . . .
-

. .. . . < . ~ .2. wns.ny,, . . ~ i= ' *-* * * ~ ' " ' ~ ~ '-' * "

e v:- ,-a .
_7 . 7. n.

: 37-3 y - 9. .,.p . . 7 ..- p .

.
-

,
.

t - s
*'r .

'
. . . .

.

* . *
.

- ,

. . . . -. . . .

4
.

* _ ,

.

,- .. .

| - .- M : ., M. ;= ~ *
. r',

-

..~ r - ' tm, l. p Q f..

. * .- .

. . - * . . 'T ,,

. . .

',:.''..-
.

. . . . .
- . .

.* r--
e * ' : . ,j_.

.-

_ . . - -
_

. . . , - . I . .._

.. ,
.

. m. . a ..-.

~ * . ''-,. '.,.'~.. ,a.~..,,.,-*
*y*"", W..

... .

w.:..4. .r*. m
.

. >- v.. > .,

**1 -' -
-

,
w. * '.s '

.

' , , 5 *
.

* * * -

.
y.'".*,'-#. .::..."",.,..j.,''.,,gp. .,, . p ' 4-

,

3
.

4,',w .t s.. <* , . .
-

.. ..

__ - - ._ _ . . .. . _. . - .-



_ _ _ _ _ _ _ . . _ _ _ _ _ _

., .

.- _ . - . .m _ _ ,- . . . . . - -m ._ m

. ~ . -
-

a ~- %4.. .-
:. .-

, , .
._

. .z,. . ..
y4_.m ..

*- . .

C.' ..=;;"*4
.

YYy'' *
'

= = ' . . . . . .
.. :, . .

. . . ... :. .
-

-. . .;-
b' 'l pw:
: . ..

.- .-
.

,
i.t;ev4 . = . - --: .g , -'> ::- * J ..

,. ,: -m -

.~.. . .. .
. ..

.

.. ..

.

a....e -
-*s....s i I

-

- -
,

.
i

.

,

"
,e..-f - - -

...i...,,,--

? .- . ? = * ' * " .
.yd . :. ., p
-- .

.L- . a, g g. .,, ..i
.

% : ::-
,.

. .
.-..s .

.

-

~ .- .4 W-:... .., .... -
- . . . . .v- g -- ., .-

- I- T- g- a ;! ,--

< . -

~~ a .1 j !? ;-. - s g;a;.
- ~, , ~ -

r. . . < gs 9 - ,

.a
.s

.

.;
.

.. - , 4 ',
. -

. . -

- . .. I 2 - -.m..- .p.. w -
.-

.~ n,. . . , ; , -r.:

.

- :-.._ w. '*: -..-a-w ..s -
.- ..

I ' T ' ~ .'

4.,,,.' ,'
.. . . '.3..,;-; -r -. .

- .--
. = . > ...- ; - . .- 3.

~ - .. . .. .. .

- -- . ,. . .-; '-i ,.
~ . . v- .-

S.%. 4 I I I IE! j
, . . . G' -"

.'-
-

;t , , , ----.-

- I - t,s - g jg.i
-

! f

*4 * Q J : 4 .x
e. . .s. F'

. , ; v. :.. . 8- .s.
4. - . -

.- . . f : -. , ,- 4 5 , .. , . r -
5.. -

,rg- . y - t,j - *
t ., t ~.

.

;.- . , .

S6, .., ! T*.3= ~ g-
-

! 1 - - . ' . e_
.

4- e. -
*

a. .a s .
3

- - L- -
ks:-- . -

- -,o-(p :- . .
-_~ . a %;,

'4 .c I | ''|7'I d I i 'i ! g- f. b* ;-
. . , .

. |
,,

j-
, r : _ :-_- w - ::--

, , , g- w ..A.
.

. , ,

f,'_'.x
- . - Z ,,

. . :.. +- -

s.,s.
, s~ rn ..

a'''.. . ' . . 1, ^- *I 1 % m- ., m
s .

. --.
' , .

-

. . .

-.n. a. . "^- . -.e-. 4. ~- ,arz . .,
. -

e-~~- - -

. .

-) "- - -,. - ' .c. .
<2 . -

! *g. . *'
_ - ' .d.' : ' ' ' -

. _ . . .
m_ >

.

.- . .. .-~ . . - _.
.

.~
- ~ ~T' ~g- ;. v. G. , .-

. .

.
, ,y, . -- - .; --
.

-- .
.I ;

, 4
. .4. .s , -

3. . '
.

-

.

_,.

.,

a ... .
,". . %. , 7

.

;. . .
.. .

- -.

. . .

,

4 N
. ,n . .%

.

4=.
.

.

*,e .

.~

1-15-69/SS-3-85
. . g.

-

. . . . p.m:7- :.- ~~^-~r-?''~'' " "~''* * ~r ?.ger--7 t.-,. . -
. .. ._ ___

-

= . . . . . . . . . .r. _. ~ - '
_

, . ew . m. . . . -.
-..

~g. .--.,..n ; . . , - . - - - - y w . - -- .- - -''.:' :n.-s=="r- .

---

. . . .x ., 7.; c ; .--e.. . ---
. .

.-.~=-rr,,.. ..; .
. ,.

.
*

$ ,4 .-
*

.
. 4

-
.e *

.% * . '1
- ..-

-- ...:* .
. p,

- .CL G. .. . _n_ --

,.

t,, ...% -
.e.

8 . ,J-- .c 6.s . ..
*

- ..7 E .:. W Y 7-*- . c a-
- E .. .'g.m,.A.'

, .
-^

. - - >
.

..*

J .,: :-

. . .. . . - .- ,
* 4...* .. . .. .. . , .. . - :- . , . . _ .

'. . .,;. .. .
. . . , .

d w' 4-.. .

. - ... . _. . . . _ . -



-

.g -

* *
., .- . . . * * . .** * * *

.

' y s~ y,;&
* *

.| . * J. - .. *' .'s*' . ' ' *
* *

..-("''.**
- . . * . - **

..'=,.7. , . %'
;. ,. , * . . . . ' , , . . . .', . -?

.

* L ..'.y. ..s,
~

. - ~ , ' ~ -
- .. - * . * . '* * . -..~~ ~~.~~r ~W.M&: % .' .~ ? 'Y' :. "q'*S: ** . -* * % ~.?? :'~t''e|'

m .. ,

~ ~ " ' . S *p ?=**-'D',,;.,,,y,.,. ''L.',',.r .+. . .t

' V.L:b::'-i.?"* *1|'~.;.hv
.

.G..'~'~.'2' ;M% $<~*.5f~it. '? w..=>.?....
,'d .. . , a *

..-

, ~ u4:. ~ ,. . -:.
-|, 7 ''e= pd.', ' : A' T.le

* . -*

. 3 - ~ ,'" : A='.- !'.- .. - eu--m#- ~~
: _ e tw s . . .m. s: .r.::--- '^ -

--

,

1

|

|
. ..

I

* -

t.
s

_

.

.
*

<
.

i
|

|

i

* .
?
.

.

.

.-A&4&iAA **.,,.
. = =.* * &&Aaaa1 "Y =~_'.T* '

_

!. ' '.' ; , i| -p% -. +-

i :. ..-
, ,

=??9

_ . &. .
-

~_\~ d c:$..l.~ '
. ti. . i ; -> ' ~

-m --

# ;' . gf ~
-

'

r- =-

. i. s- i._.-, -
>

., . - - .

._ ,,.
. *.

__ ...
- -"4-, y..

g - . t '-'t' -' _- 7 ' .c 1__ ~
- -' ._.

h ' -- ' '

66d.-. i
-

'- -t , 2 -r , - -

'- -
-- >

., . . ' . . t. 1 A.> . .~_. .
.

-. i ; g 3 w,.=---.-

. .i : v. z y .. a

. .- -
i r

'| !
.. . _ _

!-I: O
J..

.' *

q p ! ..'r--- ---~ , % a i-+*- =-
- - i M '

! 45. . .:.., 'M 1
c-a .- . - e ,..

-, -- -
-.-'

i 't :: .oj !'-s, --
.

. : .....j. i . . . . . _ _-.. . -

:- t w 4 w t[.1 i- p, .
1

i,

f l I*

d""" g . -.= ".,,

C t 1~,,,
! ..

' 2-it i.. ,)s w h:

.f j- .L-s>
-- i!

]! '- i.,, \/ 4 'Zf
.e --

2
_

;j -
.

1||4,-, ..~ J' { ~ PL : i- .|I,
;t ' . -i - ,r. w -.- - L.1 :

i'
'3 i..- au . i, ,. p, | . e t'

.. ,t,g-.. b .. = ==

_< i , 17 1, ,,P_IC !!!]L - *~;* *
- , ..: - - - - -,

- . , . i wi x... 1, ,:
. -

_. . . . . .

A ;- :' sa - -' 9._
--

! . e__.i. . -
. ! ;-c: -e ,, , _- -

3. .
' =

,,. ::,

g. - .t. . 2 I ; ,. .
.m.. . . - _ _ , , _. ..: e.* ~ .g - s_ - ~ > c:- T J

;i.;g | %, - ~ '.f. -(I
M ' ~ ., .

' E-
, ! - -

. > 1 .a. i x.

-.j - --'d-
,,

1 H g' I t i6 . i - ~

g.{ g ; .a i
,I

re L 6.-: .I w' !-.J-
!

' t . !.

l 's
-

. m*

i' m U.- -

i -

.

.

.
: -

-
.,

; .

Fluid Systems Diagram for Simulator
|
4

, ,
Specificatior.s

-

, Figure C-6,

i *
.

.

.
_

--

.v s,. :, ..-- r.. w. 4~. ,:,7;. , ;. . .n .-
- - .

~ . . . . . _ _._ .-
--

_g _..-.,..;;......... ; .n-

-

. .
..1 ;

.

.

= . . . ;;.v; ,.,
. -

a.
- . s . .. :.

.. r .
,

t * * -

. . . . -
e,

-
, , . . . ,- -

t.
,

. . . . . . _. .
..

.- *
..

.

* - * . . * g*..af . . * ;.r w . f: .. ' ~. . . . . .. ~
. .:

.

,t
-

. . .,

? L- .

. .. . .~. . ; T,,.
~-m-.

'~' 2 _ .;%. v. . .r: .m . *.. . *

-. g.- - . ~ . . , _ . .... _ ~ ~ - - _

_ ,

_
_

_ ;g 95g (g 9 y (1.

._
. .c' .. . . . ~ . . . ~ = n..: .

. **. . - - . ' - . ,,, ,
,L -. ** '/ 7).*'l' .~j '' '+. .' ':.e * ".-

.,'

,
_

3.. . * *s .- J .
,

e,, ,-] .. *. .-

, ._ _ - ._. - --



.<.

\ . :a.: ... . ?. ,o
.

'
. >..a A e. . -

.'*
'

"'w. .n... .!;; L. ,e .y' 4% *M. ,"C.V 3$-Q'."* 4Q_fd.g%j.Q.g s;:|. }. ' ? A .. .. . :. ^ C:. ; * >i:~ :: .
. - ;. . i . , , a., . . .

'

. . . - : .: . . -., * . - .
.

.'. . . .
.. ... . .~.z ..

*"-C---;c''~~~-'':,.---'W i w: n.::. . . _,'.. ' s s ; ._:-.:. ..., -

1 L f. g :,.3 '*>- h ''' h--%-* -J. 7 -. N C - ' V yg*. "?~ , - |k ." .
|>.a.w::p i

:st'.n |

44, ::.. .. /*va-g. .f. .
, {'m-f . l ".".2.| - | ~ l "* | 8 S ~ ~ 4. [, m,=j d '..'_~'R @ ' - ;* h.' - . . . , .

"

' -

L.
- . 4

. . . . . , .n ..-
. ,,

. r-- - , .. .
. .. . ,,-o-- .. , ; .. ,.. ~ "- .

. . ._. s. . . .4._m.,. .. i ,i ,.
.. .

. i
.p.,. ,

,f,. ~~ ; ...
. , . ,, i .

.i 3
. .i. .

... .~ .
i i. . - .. - i

i. J - i , . .. . ,
,

*.t.

i,
g 6 g ). . -

._u.. ., . >;. . . , , ,

. .M. ... | |- | 4 |

,

..
.. .. .. . . _ , ,

..6

.. ..

J.e. | g , :
>

.

,_ _4,._ i i:. ... ,._.... , ..
. . .

i, .______s.________.i .
<

i3...- , :

. _ . .
, .o ,. . , .

-

. . . . 4
.

, ,
,

.--

1. .=,. .
,_ .___________________ .

.: ,, ,
i..

. ___n_____.__.___.___.,____,.v_.__g ,
,. .

,
m. ., _a.

.

. - - ., . ,.

.,.7.e.
.

,i
M* -.

,s.'.h. .
_

; .:. r_
l .H... H .

.
-

,. .
. - . .. _ _ _ _ _ _ . . _ _ _ - - .-wf r. 2: H

-

_--
, I _. ,. . < - ,..w. . . .

i.___2. u;p. . -- + e
'

w . . t-.t .* - g.

. ,- " 8,
''i . |- !-c

_
.

. .m. . '
..

-.~

c... . . ..

:~*
.. .

. . . . -
.

.

:. . . _h_________ sj.
-

._.3 .
.

.. c .

- - 5:~.
-

.
i i-

- . . ,
,

r
, , . .

p% - ,... y ,,,.y..
.

.*y..[ g
, :x. .u, .

. . . - -. .,
- , , , , ,

. -- g.=-,... . ......,.

.h_
.__ _ _

* - ~~ ~' -%

| .C
.. .

-., :. . .; . -*
~,% a

.,-
.. ; .

g. .&~ u ri - : ;, El--
-

-

-
. . , ._

t.
(t.

.

,m-
. . c -

, , . , ..
3

.:
1 . Wt #. _ ,

_ _ . , _

,,[ .
. ..s

. . . . ' . . - . .

-

-
=

m. T/.
-O C- -GT_ f"'N

-
. u m-, v u~u,

| I.,

3:x.-
-

--.

., O-n.-
-. _.

m
.. ~.

- - -

. . . , . _
$: - -- . . .EP.

.'
.neW: i-.

le
x-m

|-i.me
.

,, s.. ., ...
,. .,

/. .pa*." a.. p
* *

.. . .
I ':'7.2 | ' " . * . ' . - 'O

, s- . e. L ,,,,, ]s. . ," ,
__

g

.--. ..
s.. si I--- w_.

g --
r 1-15-69/55-3-88

.c.A as..

e. .. . .__ .. .

~ P,:. _
.

.i

* p . 3--.
,.. ' -.-,.w... - . -:-.:...u.~.r..,..--..-=~- - - - ;. . .

.

. . m. . . , ..g p u . . .:. .
'- ~';* 1

>
- .. -:-- . y. Ar?W2''L. H.:'' L-&.- e .: -.q.[* if,K,- ry: :.g zT.:'.,,"*

'

i.w w. . . . , .. -_ - ; p. ;. . .=. y i.:. . :...
-

.-

3.
.

py,, .:7 ;. ; p - -... . ( s - . ~.g . _- . - .. - .. .

. . . . . . . . , . . . . _ .. .f :
. . ._.-..

. .

. . . . . . . , . , .
. . . . . .,~ _. .._.. .

. _ _ _ . . . .~:....
..

. . , ._. .. .. ..
. :

.c. . . . . .
.

-. - .. ... . - . * . - . :..s
- -p. ..y

*
: -. - '

-.n . a .'

. ;c. .;{. 7*: .', &. : a&-. . .>.&, w*i-% . * &, ..*
...a.. ..

$ .' ., .
.'.+L*..

.' n, ' .*, a; 3
. . .

-
.

: E.Y S :? Q ~ - .
: ** '

_ . . .
:-

.
. . .. ..- :

.. ..a.- m ... - :
s. . . . .

-
-_ , c. n y .| . .

_

.
,,e

.

, , . - -, . . . .. ,,...,
. . * ' ' * ;*

..* .

. .. .--~". ; , . . - * **

.,...4
*,. .

.*.e. *: ,31, .r. %...j)
.

==

.,,a._ u,.;
.= . .s

w pg - .
.

*

. .n.

,. .

m. y., ,. ; - . ::r;. e .u:.,4 ..'.
-

**: .t,,......,,.-.
,, .- s . ..

. .
<:-? .s- . . . . . . - ..:-y. .y _; sp... .

.- ..- ;_..e .. ..c .-- . . .. -. - . . - .

. - _ . . - . , , _ , , - . . .. . .__-- ,- -..



_ ____ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

. . -. .
. . -. . . .-. * 2, :..

. . .a.; .,a..:....-..f-
.

.. . .. . .

.
.. w . .

...

--: -f ;, , ..- j . .,

Sb ,:* 4''{M,.Tf J *.7D>g.g. : . 23.; . .
.

~ :*. * , , e ~ f ,,.......'# .
*

. , s.
.. . .... . . . ~ -; . v.< ,,en r u.w.o ,w

. '; .y.
.

*..,..,c~%- . - n < . r,.. :,
. p_..,h,. . .

.. . .* ~. n .

, r.. . .

.
%..,- * .

. * . .[4.A:,4 '.; ,r.T. $; m .;(*.n
.

,- ,af.,;.... ; . . .i . . . . .. * ,. v. . r-** **
- --

.

,1*** 5h$f A f~k: .Y 5

. . . , .

~~~ Yb $kh?b.5_k"
.

$. * Ni~
_-

_e
.

'

'.

s
.e -

.. e4st .4 e W.E.8** ee
-

*M8
.-

- %~'~

t H - @ '=.. .. ! .i. 1" l L.,l.!..]
-

'h Q [
. . , . . .

. , 0 8
.. ,r __

-
,- !.-

a -8* I 8
g o.a e .meel 0 I

-

iem * a 3 ae 1 I . g '
e .

9 > . ! O j ga s a 1 I
g **"

8 8 I I ** * * .==
18 w * o*= 3 3 I Ie. I g 3 :g

. .r.. a g
.

8
g ;

8 I
|

8
t .i !'

, i i .. -

| i
. . . _ . - _ . . ..

, !.. --- |-' ' j,i
i

i i
. , , .g. I 38 e it t g | 8 > >g

I g i I
w w'

,s' e t
a sov sme$ g O.

I
g 8

I i i . 3
a h e.. e , .s

es.iaf. s.m..- .
.. .p . g't. .)

| n ",e.'' '. - * . 3 1 "w a*** \
.

.

g I e . . w ..e
. . 8 I

.
g m. . .m. o .s .mo ma * * * *

e .*= . " . " .t 3 i w

* *.=
.. n w .It I"""

h e. 'g .e n.==*******==
I g"* . .o....

. .J l . . =. . e we
.

I

..=- ....... ...-_... .. _.. . ...ge . t
4

. et I
e s .

* . 1

b -
5

I.. 8 .I
g

), -
8

'
,

. [ j* . . '**
,g

., e.e.. 4 ... .m.ee. . * * * * ** *****
e &

g |, t- 6 . g

.

. .
, . . . . . .

. |.
> we . .. v ..

9 . ,
.

i

. . i
-

*- i
r. . 3.- .._ . . .J l 1. w

|:.. . . i

L *
6 '. ..

;. "h m
.. .. -._ . . . .I

.
e :.

==_. , | ,

L_r i .g 8 '. --

e
. . ...... ... .. - --..- - --. . J _ ..

m. u <+ t
1n. . .s .

. I
, ,

. sr _ . ., ..; ..; ., . , . ., . ..

- , . . .
% "" ; 1.. .i .i ..i._....

. ..
g j ,,

.n, , e. ,,,6,,, t==- 6.m e og aa s m . .a mm. r;

r . e ,,. , , , , , , . , , , .. ... .. . . . . . . . . ..g..,-.;. p' ;. . . , . - . ,. p. =. l . . . . .-W... .s . - - - = - -
r . .

t on

[{i .
.. . . !..,wW .| -m, . . a.o ,. - ./. .. . - ..

.

, 'r- . .m. . ,

. g. ~ ,

.

1 i ,. | )
4 ~,i;. ..

1 . . . . s., uQ
g,,, # 3

. . _
i

..
. ,, .= .

i
. . .. .

. s . . . <

. s , . . '

,.
- ' & c'-

1--

.

i ..4

.k La* I
N./~ N

.

p
' Tur'oine Generator. E.H Controls and-

.' y'" } -
*"

Instrumentation tor Simuinos Model.

--

Figure C.7 |
|

I
**

1

l

3. M. .E :='. .w.m_m. . w-. ;5. w.c.g;gr.w +. a...-;.w. .~ .3.c. a : g-= q. ._.w.w - Y-l'.-

. m. ~. , . .
. . .. .. ..

.

.

..

.. .. .. . . . . . . . . . . . . ~ .. . . . .. .. . . , . , . . .. .

.. e, _. . .p. .,a.. . . . .....-
. :.- ; . :.: .-

:. . . . ... . . ,
. . . .. . . , . . .,.=. . . .. ~.,

.. .
. : .

. . . . <

-.

. .. , ,. .n . g. . .
- -.. .. . ,

.. . . .

. . -..
. ..

. . . . a,. . r e. . . . .,n . ..

. .n . . m . . . . . . z.
1- ; ~,~ .... ... .-

. .. ~
:. . . , ,.

, .. .. . x.
.

.. . . m.=.: .
\

. . . . --
v... . / 2 ,. w - ~~.-... ~;, ..:.c w.

. .. .: m. a,--.
. ....:.. .. - .. .

\.~.. .. . ;;- .:....-. a. ..

3& } - ..-
--

, - , .: - . . .

y . .;. .. . . . ' .. s .'. 2 . . . - .: ~ .~
-

;;.4:~ .n. :. *... .. . . .

.. t;~, _g
.

.
.'

. .' *.-: ~ ; .s - 2.* *' .,._,..
. .

-

...:.; - ~ * . ; p' . . ,* . '

f. UsQ. Q [ . ( ;.**.. .. ...

~

~.. ,,. .
., gi~

. . ., . :
.. . ,

.,.

.c. .$ e
gg. ..,4,,.. . . .R . . i

. . . m. . % ., . p.,..
-

.
;; .

.

.
.y - . . we.r yy ,. . - *. s ,.,t.- .

> z p. . N . . . .., n,,,?s. . gy.y% m. ._~ e.z.. n.:st. 3. . ., ,
* *** - =; . .; :: :..m

;. . . . , . ,_ .... . - .. . .,
.

ge

, .:. . ~y .
.w .

.?| == . .
,. .. .

.a w . %. 4 _.
.g ...;y ,.. _ -; %- =. : .=i;e. . . . , ;;"*.: e. .2'. .*

_ z . |
. ;. ...

. , . p.y.,.g . .tt ..n : , g 7.w|_ .y;. . .y. ._|
' . . , .y * ; ,, , . . , ' , , .m - ,. .

.
,

.

- ,-= , --e .m -- . . + - -e-m e + r- r + -w--w- -



_ _ _ _ _ _ _ _ _ _ --

ff" i " - .:ny.. __ .; r-:.';.g& .-t;.-. .c -: :s -
' ' a_n c -_. :n n

_
"_

.

g
,

-

k.%-
.

,

I
._.s.

|
,-.w ==
d,

,

.

cf " .-
.

. ' h. .e 3 ma m .sa
+s< - jase

-g . == ---u-== ==.

I.. * - {, _. ..

... ..
;-

is
: __

' . . -== e s mm t=:. ,-: : . ..- -

r_--- _._

7 . . . . .m ~ .- _- e
.

.. .. a.-~
. . . - . . . ,.;. .c-

.-( - dG5i-s H ,,. . .-
3. *. A_- W~
3

t
,- .,-,
4- - . . -.-

: !
, t_. - a .._. . m

.=:r= t. 1.c.g g g. s= e. - -_
-

3. .y
.

.M a. w=.m .i.as %
s

-A.

S . -

.
-x --- . .

-
.

~

-

..* , .
. ..<

. . .'..
.

,
_ _.. -n .

.

3
,

., .
. .

- x. : ,e., --
.

4_-%
.

_. ..

c .

. -
e,

S 5

s i. s s .. -a**
.

,

.. . s . .; .- .
,- .O

-
- !

- 8 1 M
.. -

- .. _
. . i

c,T. . ..
- .. .e.

- . .. .-
. . .,.

.

.,
t ::

,

'. t * . * :

_- J j
-

"'
.

.
'' ) 1 )

.r.+ |
8 1 ,

~ . . '

j1 .m i .

.::: . ~.V-1 ~5~-1~- 5 V. - (
.

u
-

. . .. . t I l-w m
-

3 h **' h
~

""*

?.- 4|

\ '5
~

| S mn

'l 's &- b$biM-" ..
.r . t f
'- ~

esa
.=. 4 ~

=4 1915-69/SS-3-88-

.
- .m>

>

- - . .

.. ~h.1 m. . . . . - ,

-
> . ,

.. , n:-, ~ -- : - - - * . ~. ; - .. w. . . ~ . :. .- , . g,. . -- 3. .

|
.-., ,,g

, .

. ' .. .. .N.b'% . %
_ .m%"4{. * 'f?y_s?.^~-f-Q~-:. C "T.]. ~ = m .. .| J.y.MM.:' .~:-- q:pv *' . .?- - ::. < {-. ..

,
._- _

,a 2
. ;

,
7. ' g ,' ' J * . . .* . .;*

" , ,d. . _ . . , . . . .

* . . , . . - .; 4 ' *,4 -

* .
*

* *. - ,
, , . . .. .

. . , . . ~ . .- - ;

-
,

. . . .~. . -. .. .; .. .: :;.-

.

* .
.. . . . ~ . -. .. : .

..- . . :_. . . . .. . . ' ' '

.i'-:* ;3jJ-y")..:

.-..
~ - N ;:j."+ b L |.;*.i- L _'. ;;-j.,'.'~ '5 !. ;[|,)-5C, ' , '' .

.-' ,3...

. _s. ? ^^^ " h ja 0 5 8 % 3 o O .e : .
'"

-- . i. ''8... ,.;:a:' .N; ,. ~''|! ' .=.. .. - .
4$

~

. .- n... . . . ,. -

. . . , - _ - _ _ - _- .,,,=,.,,p-.
,

* :,'*. . .. e. . .. .. .- .. ... *....
* y1

.. : _ . - . . . .... . . . .

' * * * *

.*s..,=. .~6?_ ;;-.
;' % . ~***... . . = .

..

"...J.;*.*<,". .....'.'s..
- p. .,

. **
.;

.
*; .

a..'** . , ,e: g. .- * a e. .. - - . . ,
,w.-

I
'

L - - _ - - - _ _ . _ _ . . _ _ _ _ _ _ _ _ . _ . _



.- _ _ _.

IA.Nb.s s3;:i* h;." W.R.$.%:- 3.idMMi.v W&e 4'n' '.O;E2M3M -&=:''~:W" M~4 ~~-

i r; ri
-

.
! : .

. - s i. s! :-

.

. , ..
.i

. .
. .s.-

-oo K -.0<-- 'x-- .-v.--
.. . .

.

j jj. j', i a-

,, i f i ..;
,,

, i . e ,,i - . , . _. .

i,!
-|

c.-=-
,

|g i a. -- 1
n._, ,- -,

I :== . ~ . - - = : .

r,i -

r--- i o,t, e._.2-+< ._ - .. == .' : : .. it - . -. i.i .i = . - s ., m. ~- I
_

. _ . . .mm -

-c+- e r-r.o-- . * --g , x-. !,: : ,-
_ - -.-

L_ a ,i . -= == *
t = _g y me. ... asu's q g [**=**.*e.as.

l ! I a a
.I g 3

; - -
-;; == ..m s, ,; ==; . . .m as g1I l

. - - . , | -3 .

_oy. ,p . .- . .,
, - ..,. . .

i -
.

-4 r- i :
-. -- s j % . _ . - - _ . _,! ; ~; m~

=; .
- ~_

,

-1 +|;
,

i i 3

-x-- i, .-oo-: . -c.o +i .

-1- - i. . .
s i -

a

1,.
, . . = t_. 1__.- . . - . - -

_ m , ~...

i A .

., i u,
. J-

. . . m ._ .
. _ .

.I
- . =;,

,. g ;= .- - - _e
'

,

-.

g- , g _. . | g
., .

= . -
,

,, - - . - . i.- - - - u e g

6 : .,

.

. i

: . .

t J == l|.
.

% .: 7 'I
<.

*"*'"* '" ' ',i.. l
..

. ._ > _
.

b ). "- | * )"a) ) = . ,

. .

< e 3' w y
L. s

,

- - - -- .

.
,

!a . .. , - f3 g

. . , 7, wt - 8
-

, |
. o,s. -- u

t.
.e

* 1 a
.

: .n .
- ,; e

. I &, i I
3 g y

i
.

.. .

| || | = . = . |=. -
w. - _

s .
,

..
g,,,,,,

-
m

,

)k

g J. 4%*. .

I' 1 7
:n | .

-
.,.

\-
.t.. ~ .. . .

a,

. . . .
n
\ s%.- . .. . .. , , ,

- Q= .,, , "'" g i
_

t6 e
' , .

-
. . t. * .

.

t ! ', -. # ~--.
ie o .

.. .- ,

-.OO,
~ .

: = == 3asic Coolisig Svetems Disgram to-
Simulator Specifi at.tria

.

2*agure C-8
.

~

_ _ __ me . . . .e . . . . . . . . . . ,, ,__ _ . . , - _ 1.- g. _ _,,,, ,. -

.<- ;,- w .. A - _ _ _ s -- 7 rw. A.. - . - - =._

., W. i.* ' *.W... . 3 . :|.7 M... . ..,*-V.-N..gs.: yO. .f, W .z.;: e -^ . . :r. -- - --T.'.~.; . f. D.'.~:.f.4. . .e .s., --'-4. v.- -
--

.. . . ..=
.s. .

2, ..:.,.
. . .

.. . . .. .
9- . .. . . . - . .,..- .

- . ;:.. , , . . . - .y .
. . .. ,,

.. ....,c,..-
. . .- - .= ....

.
.

..
, . . . - .= - .~

., s
. .. ,. .- .

- . . . .

' . ~ .m... ;.5 .Y*;|~ h. . . : . .' Y. : :~- . * .~ * ..' ..'.. i'$b. . * *.
~ . . . _I:% 'k.''5 N" *? |f.. ;i . ..

. a - , . .. . ... . ; . :. . ..
.

.
. "; ..

,. -e,,* *.-, , . , ,.., . . . . , , . . . . , = = .W.*
,n ..A m _

- - . - . - - - -.;. ..E',
.

%. . .. .-
. . w s-

.*..

.* . , , . :..- * ..* .. ,z.
, '

. y= . . ") O ,. ,. .,,..
,4 *

.
r .* ;.

.
s; *, . . .

- i....e- .,.a0 hP 4- , * . -... . . .

,

- *
t.*.,,.b. .*,j,.. .. .- ;,*

. . , , . . .. . . . . .
. .-. r- .. g - - e * * . .

.. ,-
, % . = ..m. ,,,

*

w;,%i = *, . . = ,
,%

.

,

.; -- .

.
. . . < . . . . .

.,

: . , . ;,..= . . . . . :.y g .. - .. - .
-

... . .. .. ..s.
.

. .. . .:. . . . . o . ,, . ,.g, x ;
...h. . . . .. .,. ,.. t.

.. . . , . . , . . ..;..
.-

.

. .. p.

.
.. .. .

. . , . .. ../***.. . . +.. ,

_. ._. _ - - -_. ---_ _ . - _ _ _ . , , . , , , - . . - - . - _ _ - - . . - , . , . , . . . . . --



. * ' ~ ~ - -L . . .' . ' . . *.;. . ..
. . .

. <
- - . -

.. .. Q-.:. 1.- .

k.y 1 L''>. .. ' . . . * * ' '=-~x L &'T. ,%g %,. -~ .s, = * g.--T:;. .: , . . . . , ;.

.. .. -

.- ,; -. .n .-.-
. . ; . .

. . y . u, f_ .
L ._4. ..i. . ,. : .i. . . , . . ,. ._ 65. :.:3'd .G.<jir .MS%9:-(y. . . . .:C ::', y h.:; J22,k,.

. ...
%& 2 -F-: _;%..Mr:. a.;.'&g^9'.

. :_.
.. . . . . . . . . , . . . -c ;r 'a. .-. . . . . , . . - r - .. . . ... ...

3 ..* . ''. ' ' - -
- - ''-=-.

.
. ..

.

.

-

.. . _ _ . ..

. . e

. -
|

* I.

'. ! i i-

( | / t ( t'*

.-] 1 A i
d"-
r

% I u | It . . .

.\ | .\ ! \
-

./ / /
. .

'

h rk h
( '\,

r e ;

|
-

i
-l

. .
t - -. 'W .;;.. ,:: . .:.

.

_L ..- --
_ -. ... =-- _ . _ _ ._. : :-s. :

7., __. _.- '-:. -- 1 - -- --
. .

.
-

. ..
a.

. .
:. . . , . . . ,. .. . ..

. - . .c v .
-. ..

,
*-

_

* . [. ..
-

.;r

.
6 .

3 g
.

1
. .

.
.. . ; *.. -

_.

i
. - -

. 6 . .
'.)

'

') ,> t ;) > r ) ^. , , . .

. <! I) 'I' I t I L.!
,*

L ,f-
1 1

f i f

: 1. , l. .

tl P b|I ill !! 'rN !
-- Pat M hli

lil !! CH
! -

| . ~ . . . . a. . - . . . a. ,.

))9 7 e a a a a a a a a e & a f a ? ese a 3 p. a.,
.) 1 ) ) } } ; ) ) ) ') ) ) ) l' ) ) ) "' ?

! ' t i i) i) ! ! ') f U|) i) !it!J it t t i !

| -- ~. . i hi I, I' I 1 l g,) ) ) J
e

I | . == I I, s

6- * 11 Ils d., . I l'it E
.

n:
h ['eN- . ! u I ::: $$ ., e n 4s

81la I n.!li
.)

- , .. e
.)
s . . . .

,

9: ps9eeaptap**a pe e ie!e*t*tss*g ;) );) ) J ) ,) ') } ') ' J 'i ') J ') ) ) } }3) ) :. 1?)
e t) i. ,.e t * e t 6 .5 lei

.

e t *|
,

6 4666 t ye6 |- 6| ! I e e ie 3 ei II. i e f. ! I1

t t ii i. ! .I I e a i Ii
-

e i e

)i r

13 |
I. rr,'u : is 4 I*e g it.

- sIII * e * **1 I 's *

4 .! }u1 ! l * d* |i i ! I | I 11 | I i 2 ! *i I la ' ) *I
a *.: *# 8

II 8 :

~_
..

1-15-69/SS-3-88 -

.

..

. - ~. w~*'' y *: -y-T R . ...--
~

5.. %...,w~,..r....-. ~. . - a ; - . ;. z:- -

pe,.:..: y 2 c: = "i W '''5* *
--

-

-. , , _ . . - . ~ ... . .j ~ . . s . .~ -.

.

-

-. . .
.:. ., , .- ..g.-y . -

- - - -
.

,
p. :. .'

* . . . .a . ~
; .

. .

.: .- .

'' ' .-..
.

-. -:. .

..
1 -

.._
. *

-.. :.. - . < c. ,: :. /- ?. " .
- , . . - - : -. .X.4 - .. .

. " "'" - ~' - . -e..sa o. .

~'~'.: [fK-;,". . _ . ?*
~

,'- QQ} g h'q Q ji { ,.,, , -. . s g;{. - .
. . . .

. -.. -

, . g. . ..3 a s ,,,.,;,
* , *

. ,t . ,. .
,,,.,**..p.-.,.".;2,. ;O .. ..

'. w~. ; .: . . .-. .. ./. . . . E.
.- . . ;f* .

. - , , . , . .a .s - -..

. , , - ng - .. - . .*

, . . - . - , . _ . _ . - - . - . . - . . - , - , , - - . . . . , . . -



.,.

t. - - . .- . . .-
. .. :. ;~. - ...:.e:.t..

;
. Q . h5 . .hf|, .:~~- .N Q 55. - ' S N ,;.Q.m q f-, *--- ~ _ . . _ . . ' ~.

*
'

- *

-
.

.

.,

'
.

i /-
! /

j .. .

! -

!

.

-

.
.

,; ..- . .,r. .-s. .. s .

I
--

* * ? ,n ,. ,. . * ' f
'

I f |,,,.,,, ! i' I !

5 h' >
'

( f f I' ' ' /

& _

T, i. 6C 8 0 n -
.

.s ( ( t-
,

> i i r
. . 6 i.

~ l ( ( ! (p a a 6 a
F ( ( ,\ ,( (. i . ,

; w----__---,
. -

:: .; ;., r
X=,I.'2. * * ~. - * * * * *.

*i

L .

C___L__, -

i:
::;= ~ i.'~=.s. v , is -.

-
: ''

*~^.i**-'.-_ u: , :.::.~:.,.~j j- :--- .ty : 2.*' ,,,, t- -

I i
,,.

-

..
..

,

! i.
3

-
-

i
.

-. ,

.

- p e . , e
. . . . .

.s 3 3 > >> > :) s> 3 .
-

2 i * . , i , 1 ,.. . - i ,

. t. 1.
y . i

1. k i.o is ni
-M !! 14. I

. nt ). ni i -

kl d 14 1
l...___..-_ . .. i . _ , . -- -----;. . . . . .

,> ,. 2 .,: > > .; ) ,> . . . ,; , , . , . . , > .. 4 . . . , , , . , ,
3 , ') . ',' r *

> .) > > i>>! )
e ; e e j t i r } . .) ,. t t t *

> > >>> )' 2> ,

*J + &. 63 s > t> t
>

,' t ( y I I I!*t6 ?. - #

.-=
.1. .. I w,r 1 ,I J h w/ . a ,e {

ap a ., g 1.

. !
.) |J h

e,
.I ; ,

. u .i % - 5 ,: .,')hi ;n la l*
,

"" I' . t, I e

ii !',> is!i :
-

-3 it in ;.t:. I hs I
;li

!i|ti s.:i *=
l ",d't.

t: . n ha ia : : i ,= = '3 51 1: P1 | i I;.
> .., . . . .-- . . . . . . ' ~ .

.... .-n i ;i. :
-

3- , . .
, > , ) ? .. > t) ') . i t) t) i)

++*+
-, . . . .

!> :
-;;> : 2 >> > ; 3 ) .)I ,' f f | ~ I; f f I ! !II ! !I|k I! I$!I $ $i5

1 :) > > ))3 : ; .> > >

. t -. ) ,, --. -- .-
et 9 ~I I)I '. ! I

' ' * i
t t a} } *}3 ag g i e

.
t *

a e

. I) | !I. 3. s. . I
f | | i| I f k

'

[.!I|-
**

.l. t
.i j aj an : i g g { | d

I I'; ii i i!Iil l ils!iil Il ! ! g | { i i i i l ! I!!!i ! I!!!!!
i. i M. e: j

'l
. .

d ! i i i
.

.

; Electrical Power Systen s
-- Single Line Diagram

Figiare C-9
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Appendix D summarizes commitments m.de by the Link Group of ,h;. . . .

' " - s $'Ceneral Precision Systems. Inc. during the proposal stages of Babcock
'

L Wilcox Specific. tion 55-3-88 with late st ed. tion of May 29. 1968. Theseg.y-.- statements have been extracted from the Link Proposal 1- AP-832. dated g.

f February s. 1968. and from ensuing letters to a final date of April 16. y.,

-3-
1968. In general, the equipment provided is that propssed in the letter (.

F
..

of April 16; however, this lett-r does not have a complete description of
g't

I

the equipment offered to meet the requirements of the subject specifica-
hFoitowing are the items from these papers that are deemed nec- ~ $. tion.

essary to describe the Link offering adequately. t-
;r

Pages D-4 through D-9 tnclude a copy of the cover and excerpts F
Ffrom the document. The excerpts are marked in the left margin with the P.

proposal page numbar from which they were taken. Pages D-11 through .r
w

D-21 centain copies of pages from the proposal. The se ges show their 3
e

original page numbers. Page s .D-22 through D-26 are page s from corre-
<g..,.4
y. . . . . ,

y,
spondence with the Link Group, includingtwo sketches, [*
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3. . .*- "tre hierisi <l

I

f'i 2-1 ".''.p 31.rulater to ;. .ne=ts to t 3 en;;11e dj L.c.s .r list ,i hvics: |
1

.
,

M ^ ".ZTE.Psei-VersIc3 Link '(odel G? L c =putar (r.0t Ch:,43)-
*

A 2. 1.1:ia.ge Oy:te: (not shevn)
e. ._C _ 'v. . s*r'6: tors seLscle

-

.

.

-

".he con:; ster a=1 link.: ;e :yste=.s sto .li ce se;:r:. e frce the si 41st:r**

J area in crest ::t to disturb the integrhy if :e s1=ulatur sp;esrssee
)W ;- to the student.
,

. .V- . Mditier. ally, Linz vil; utill:e a: e.astc=er .^2rsizr.e4'erai;=ent c e |$

'--t vitt ap;ropriate ts' ir.etry nei s.1 Ir.tagrstei C:atrel S/ stem icss M1
'(cu ,1= e set f :ontr:1 pe.vla ecce.ainici oil =eters , xvi.e .es, e'.c. ,a

z. .w,;,

vtalves and valve Interfacing. Lin. Asst.r.ca respeasibility fur instr ~ |
!fs:1:4 tetween sp eci rle ir.atru=entstica s.t1 si=alst:" nsrd-tre. |

r" ,

~2e !.1:' C* k dig;tsl eo:; uter i. a hi- .-spee!,1stge.-: spa:1 y, ger ral-2-9 a
;srp se, selit-sta e, psr:11n-7rse.,ss, fixts-gir.t. frseti: 21-ti=s.ry |,,

=ach ce ileelly suite.i se resi-time si=Atit: n;;11:stians. It J

occupies 1/2 at: nis:1 deutle-tay es11:e.s s:1, tcgetser vitt a
. .

G74 linkage systes, uses s;;rc41=stely c.'M vatts .of pever. . An
' ASE-33 telety;evciter, a hrre.;ghs Ldel Eh2 :tri reader, two An;cz
.

3-7 =aup=e. tie tape v. nits, and a Pctter line printer are provtaed t.s i

P*riphersi equi; est. We teletypewri cr saa tri *e- are asp: is

Tig'are 2-1 in the instruct:r arcs., vr.11e t:.e tape mits ama er.ed
, . - r%4er are lcested in ti.e ec:; uter roos. Tus: ties.al int-g.-ate 1 i

silices =.icrc:ircult: ::132111-state silicen .:ver surpiles are ssei !

throug%st the :c=puter, sssaring relistle cy ati::. thr:wy. cut a
.z. :,.

T wide rangs of s=tiec: te ;srs ares. . ''s.e 07-- w: ilises a selser. tis;-
' access dru: =cr.:ry fcr ;.:.grs= s: crate c .t s etni. :-s: cess cagnetic.

i cere sc:ar/- far'dsta startle. his "r-;it-ce= ry* :s;mt:11ty er.arles

the 07 *- to eetieve the er.rer.ely si-h ere:.- ef crersti:n requirel |
foe es1-ct=e ti= iatics..

2 11 , Prug-s=s s.rc : r lly 1:aled vis stnet*e :.;e, .:ler, u integral, j..
~~ .

|hicy.-s;ees les:ler. ,

I.

ne CF-4 is c:::trweted e.1:e.st Mtirely cf :*.::t:rcia e:ltter-ccuplei )
-

logie WL) =laroetreuhs. bre =i.:r et reuhs are n t a;;11; sue
(less : s= % cf ciresitry), i:Jivil *1 silito . salii-st st. cc=penests
are used. P >iular con:*r :tiw: is used thrau.y ?st, witt. i=iiv!J-si,

i
'

s> M integrs ci etr:si's ==: atel en pri .te t-aircuit cards. '"he pristed-
,

cir uit eards ;1sg into stamtard ei,2~3 b.::, whi: sre intere:. e::ci 1.

' - ty o,ite:nti: vire-esp;isg ept;=: t for = m !=u= reiis!.!!ity. I.atrezelf.
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'-.{high Pteking density ass t.e.= a:niv e; by Lici throu.) the use :!.. z . s-. .
v

'. h j 0-1.1
L .* (Ocn.'d) ".^4 :ti:nsi circuit" (as e; posed to ..he co:ae tier.s.i "cullding .q

;-
bloca") appr:ach to It:rocircuit utili:ssics. 2 e egtfre co=; uter,* ! "- S

' is EFI-scielded.
*

~~
.

3.-

: .._. ;t .9 ;
ne t.roposed 07 :. tig! al ep=pu.er :y: e= 1:icorp: rates the follevis4 ' p

.? 2 q.3
. . .

f 2-lk
H.f.
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5, " . .j .
Cg

hasLe e s ents.:~
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. .; ".z . |.

t a. I'.agnetic dr.:n mes. :7' .'l] 1 | W. ...2

b. ;tas:eti: core ne:ury ot ..}m
.

. -9 :. 1
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-
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c. Centis'. processor
).7,. .:. 2. 1 |, |
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Oigital at:itra'y ^c. :+. ion ge:erster (.:AT~,) },. ' d.g [ j .
- d. 7

,
, 3

2' ~ .T. : ( Digitti data pro elect:r (JD?)
. h.i j -re.

.? . e. Iq

eO !,d.-~ - 3 . .:j, f. ,irect =e-ary acces: (D %) cA - el (2),. ,.

. w
5.v; - .nr- y .

". M II g. :os.ier
-

{

d. : <*^ 7 * 5 Magnetictapeuni,k2)
, _

g-

(,)g|.
. . . . ~

h. maa. ;

. 'n g ~i.
- -- -- 1

. . . ''

- "M ;i j 1. Teletypewriter

E a . .- s .g
.ug'ti;I .ia I-- .j t . .1 Card. reader

.
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k. . .ine pri=ter w
:'sfajj -

E:6
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.ga3 '
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:4agnet Tape Units ,
.

..Q Qf..;

D'TU's) are p.ovided wi* h the f.W*,

'

~~.1'5 2.;! .

-
. ":Vo A pex 21-7 ccg=eti: tape er.it: 1 data is 7-level I'*.OP ;* CO:;;ter writes, inis mai : heck digit:vi = bit dens! ties of 20D. Mo. and 000 hits per ir.ch. 1;..1
'p2 ,, j

'

cc=puter fer==:'

De ts;e driv- speratee at M inches per sece:d c=1 has a start time
". --

Le ::a1 speed *stistio.. is f.! or iecs of operatienti>. f. !-

*1 ' N =f 10 cilliseessds. fi speed 1J =illI:eeeeds after start ec: cans.
.. M {i:

ene -r
. *U - j

-

'
. .( :e

.. ..:'*1 .A- TeLety72 Wa--<
.

. 4, ':Le A33-33 teletncv-iter previded with th* 7 L is Ed for icw- g;.a
!

73 |:
..

r ':he A;2-33 i: eludes
speed input to and cut;u *r:s the sc2Tuter..] j; s 10-chars:ter-per-second paper tape refuier sr.d a lo-c".aracter--j'

'.] j ' ;+r-ce: ni pa;ar tape punes, v vell ts a r.s=usi ceyboard, and cas7:e A::2-33 can provide'y . r! cperate is either A5C-II cr M:.ary code.- ~i

.Q}.h data transfer frem the icyowd r paper tr.pe rester to 1:e Trinter
8 kg ; ocly or to tre prin*.er a:d I4per tape pu2=h.
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e 2-23 Card Reader
.. sc. -*

64a.

-[ e 2urroughs Medel h122 card reader cu;piied 4t.; te GP L ce=; ster
*

,,,
as s speed of 2G0 esrds per =inute ar.d a he;;er and steer capscity

+'- of 500 eares. *t can he used. off-line fer dire:t loadi .g cf c:=puter
+ - menor7 via the 3r.c: loader, n , card reader es: g;so t,uses on. ige,

ving via the Eu sysics for it;nt t: varlJus 07 ' software ts.sks, including-

impat to the CO? n=d f.AFC ::.=711ers and input to.tae utility pre,rssa.
'

*1:e Printer. g.

''-
"he Potter .4: del ES?35C211:e ;rister or 'its v,uivalent vill te*

;rovided. S!s devis* is capable of 10-lines!:ec. and esa te used
for core sca':ry du= s, ass +:tlies, se=ory traces tsr debugging, cff-,

line d'.: ; . f =ag eti: tapes asi ether data files. *'.s printer is~-'
.

also the :. air. dats log and ;errer=snee st.==ary output device.r

*ishage Systes
'

.

4C|
' Te profile isturface betwee: :he ce=; uter sed the rest of the st=ulator,

a .real-time ir. pat /outpat (11.isge) syste: vill te provided. 2c-
11:isse *ystes e: .zists cf s resi-tino le;n.t/outpas cc= trol eystem_

~
,

' . ' ' '
- and a suster cf data cc versi;= systecs, n e'rvst-ti=e i=put/ oat;ut .

- centrol systen (liskage syste= control) accepts 1/0.*dc==4sd.s' fror.
the ce=; uter and controls operstics of the a;;rsprtste data c:nversion*

devices through the direct r:e-c.y cceess sha..e1 *.ae standard lic2.ssa,

syste vili costs.is four tssie :sta es: ersion systems:
. . .

a. Aeslag-to-digital (s/2) e::verter
. .m .

'

--
- .-.b.. . Dis: rete svitel.1 :;ut ( ::) syste= ,

- . + . , . . .

c. E1 ;ite.1 'Jcid Cat Uf.'C) sys e=* ' *

.
.

3. Digital-to-.calog 3/A) e::ve.Mer
'

Tigure 0-6 s::vs the layout f tLe 11.usge nd the ic:stien cf the
data conversier. syste=s. A bl.2:#. aisg-sr. cf the lir.isse system is

in 3+ 'llustrated in Figure 2-7..-

i=7 g.
;6rstic:a1 _g._

2-30 Instructcrs Cossale

i

. . ne. :sstra: tor's <cesole (Figure 0-6) provides al=ulater pcver c :. trol
.nd 4.stus, c;erstin;; =ede selection and ctstus, syste= it. itis 11:atics,
and =alfusction selectics sad .tatus. S e loestics of the ce= sole*-

behind the glass ;artitics (see Tig :re 2-1) is sce: s:st the instructur
vill have fu;l view of the .w::thcards, yet r. t 41sture the integrity8 .

.s of the ecstrel room fiser;1ss.
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'f T_ 2 .e0(. 3
Mechanical -, . . ,-..

t'd,,.- tr js
.

9 f? [*[ . All ecutrel svit:hes and indicator: are positic ed c a pa:el = ousted' ' " ' E-; k at a ec=veniest angi,e fro: htri:::tsi. Tr.e ; uel heigh * ar.d angle g. .
.

. . .'.I 14 = elected vill allev f 11 view of the tenet' cards. %:tr:1s are loested 5e-l . '.- . . ! . ,. Withis es=y reach nad view of the instructor. All ecstr:is a.e located;; ""
..

' , . 7J y en the ;asel so that the desk partion re=atr.s free f:r papers sud, . ,, ,

q, .. doct=ests. h
~

..

.W :
R::.. -....i.

j,j.'' " There, vill te 200 =alfunction svitches, and 16 = ode select; : svitetes. ,_

. J. .*, ' ;roviied es tne ceasele,- '~

.. ..a, - s..

] . ; .'.Q Power control switches vill te cf the alter: ate-2: tics pu:h =utten
.t * 7.j ty;e. 1 group of i diestors vill Le* 1::sted with the ; ter contrci
1 q'# L switches ta ;r: vide the ::strater vish the stuu of si=ueor g

sa,

-I

Q. :: f
4 subsyste=s. The indic tors will te:..s,. .-;:-a .

.'-]-a Tiin 3 yxter.41 Power Ca I
L::;.'7 L

.
* .

I k.!
' . . s.

~; .? @..~_. $..,*?}..e
.' Ci m lator GrJCff

n, .- . .

et Co=puter Pendy
_ Mr~ ~i f g . :,r -.P..

d

; ,..;!g[|
.

g,
. liskage Res.iy, .T..

;

.g"2'".
. . -g/ f.. s v. c

j . These indicator: vill he derived fr:r. the c'- 'ator ;cJer ecstrol f
. T'.';i. e

J..J;c, unit. These displays in11:ste that a sub=yst'en is switchei to e4.

"f7d
3 J,;p~'h local ; ver costici for testing purposes a:d ca= st be e=erci:e1;. i

.:. until return to a ready state by the operating ;ersossel. te

-.;i. p]3 .;;. . .3
.

p--.-3., purpose is to provide pe.sensel and equi;=ent ;rotectics d ring y-'*:'.. S: caiste aa:e perieds.

y
; o..':.v.u -- '' .. -.a+ . m.,, . .-

\. . ':.'-:. .

'
L -- 2.,32 ilectrical *.itrin.1

:1 - v
.

, . u "a . . . Control. signals to and. fits the instrt.eter's censole are .cutee.'- . .

* ' .. ..

r] -rR- thrcugi. ec necters =ouced at the tsse of the cos: ole. Access to
5 2.- E the essies vill he by a rezovsbie ;1ste on the back cf :e c:ssole. D@

|a.- .;y'$. *

.i,7. f,.t.k. u'. e- - 2e intereennecti:g si., d viring fres svi ches cc indi-ucts sad the

. ' cc ect:r plate vill te by single wires routed tiro.agn 4 ; duct' i * f .-}..{
T ty;c tray. Ter=isal biceks vill be uses to ;rcetle a ju:: tics between

1, switch cr indi: c or. and cable eennecter. ~his vill s1.1.re easy chacge
. I,. g, . if. r:e:essary to rerouta sig: sis either u es:;%:er er '11rectly to* sue,.

3 ? J, instruments for =al.^r.:t1 : ecstrol. This =ett.cd also provides th:t g
'

a i-|' the spares esa easi.ly te added to %e systes.
,

q ; . .g ...

.{ v . :,
.

.
: :i c.mt-M:/ .-die:ters

.
h..q.

. . .I l.y11 The c:strels and indi:stors will te of the :3. aster E;ccialties type p
'

.

*M I,1 with re=ovable lececi. The arrange =e: vill te at: that each~e

'M f I eviteh is a self-latchies y;e. thersty a: ting as an alternate artica
g

~.. il D~! I svit=h. A :'.cster Cles.r. vill be provided whi:h vill citar all : if*i. action
.
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d"%q 2-32 evit:hes as . gr,2;. 4 ;;,,,, :: tro: tti t,,7.:,11,1 to f ,,2,

-%'A (Cont'd) the sysic= at ==y give:. time fer i=:tructit:41 ;:ur;c:es.=.an=te1
4L:&le (4* j.y Ac interees is previded f:r u.a. e.: a trai:.img a!J as well u for*: .oca W. @",r-- - the convenie::e of the i:stru: tor. Usir:g the hier: w, :e 1:ste::t e** 10estei 3.'

,
is a:le to sucje s the t. air ee to realisti ! te nal rever ;lasta.nd c:= 2r.1:stic: exp rirece, a:d situ 1::tr.:t the :t icat fr.c the

g e. I:.structor coces;e. A seccad ; ter:c= char.r.e; is previJed to allsv
the instr ctor tw-way comice. tie: vita t:e com: ster roc =.switches 3-

::.
m" 3-i frste 9. r.tte :

-

1*.* c3.
.strol M.L "he si=alator c:th =odels te he ss;,11ed u der this contra: . -ill
ir .:.gi realistice.37 shcate n:r=al ;.ast s;eratics with psa. meter ings

- { by tLe instruet:r to si=:1ste a er.asge is the Ilhet cperatics.
Oectics || cf t - Bahc::s act Vilesz r;.etift:hths, e titi:2 "'ttdel
Funettenal **equirese ts," list.s ti.e re, sired si:=1stics pn.netersy.r

. ~ ,. 1sl.isdientes the de; cts of :ys* e= =at:.e:atical s.31.tiar.. r. a.1:ities .*

to Fravid!=4 a co.plete sa.he=atini se:eri;;ien as: :: .N er I.rcCra-#,

4

1:;1ementi:g that de:: rip-ics, c==,let.e d:::=entation viu te ;resitee.
for the progrn.r.s. .

.~ u.

' 3-23 Fre are fs abilt - '

'." 1 '
e

' *

'C d hsed tpon Link's previous trai=isg ez; erie:ee with flig.t sa.suisters.
as additic:a1 cantility will te ;revite:. This a.1:ititsai :afacility

}
~ .

vill allo;t the instructor to " free:e* the ;ry essi: of' all dynszi:~

r _, ~__ simulations at s:7 ti.:e. Aring til: " freeze" period, tre 1:: ncter
..

will have ti=e f:r estening : rrecti .g. aat qis::!:.c the :t airet
.

;
~~

regsrding his perte :ssee heing the tria.1 per':4. 1. t:e :=struct:r'st co-"?, the s'-J ater vill resu=e ec=;statier 4 t:01 g3 sere tt.mc ual
m

| elapsed durics t e " free:e* interval.,

g gl..
t t: 4-2k ':he free:e is especially desirsele ses autouatic syrte- ;r: tee-1:
scle. Y. logic action is i==icar.t . er vte: the stu'.c:.t ris;.:rls it a sit.atica

*{~ ditt b= certainty. "his free:e-r-sta.rt car:.tility will allev f:r et;e. tive
t. d the instnetor e.: sat := the stuler.t. ':":.e free:e ea;scilit/ will Osc
.:

' '-

he availsele f:r enca of the :ssaalty 4.-111s prcrite2 %:.Jer a. ternate
tetwee ' 50- 2.

{g' *isk telieves that t is free:e-resbr. tantility will echace- tse
i enange *

go
~

. 3 g., _ value of the si= dater as a trair.isg der.ce. "he shdent wi1* beco=e
' better acquaintri v.th ha.rawr re res-ti;: sir.d the hatr::".or eil'6 bc

. able to provide a;;rrpriate et =ects at ar.y tige i. ring the =i=ala*i 0
~9 process.

,

.e'..773
. . .

-

Ce*.iC3 .

situcctie

. . .

s.:9 68/55-3-P8 D7,

.< .

N , ,.,,w_,_.,
-,.- -:.r

--_ .-_
. _ _

. m.)t "S*I'V *-- ~';__ _. i r 'e "-"
- - - - - - - -.

. . 2. n
r.+. . +,-.. -

. a. .-r.....- . m. . n. . . _. 9. _._. m:: -+ - e--- . . ..w. -. :.. '4. . ;
.

-n- - *s
_ - -L

1. ., "n. .r| -
-,.,n.,-"m... e .-.. : . e. . -- .

.. - +-

. .--;
- -*-

.. y .. :.- .x. -. .
.. .; ,- t.,.~-

.

. ...

. . . . s,. , , . _ - :e.
,. ...

.t. .. . -- , . .. . . . . .,, , -
- ~ . .- 9. ,

.. .. .. .
.

-

.. . . .- - -

.._1 -... . . . .- . . .,
.- . . w .. . . - -

g~ . . . . : ..
..

. , .e.* 2 3 . - -- f g%:' ... . ~ , . . _ * - ' - - * + ' ' ' --" % *y. -..-
-

*

D: . W _ _ } g . .
;QQ qQQn ..-

, ,_
_

1 =y e; * - Q q. u . ._. ' , . ~ ' ' ;
. * ~0;- -.' Y

.- ~ . . -

. ..- e - y . - -. . . . .

.n , ,.f.f.. .. ;..'tf.%. G .
. . T|:'' . - , $ _.''.. . ..e N;y,3''+*-

'*
.:.

.. . <
. * .*a

. :. ~ .. . , ~ . ... - ..:....m.
- o-ew k*.. .'

J. . . . , .-

1
..t.r -..:. :. . :. , , .-e.

.-

.. .;..
-.

.:. m .s.

.. * =*. e a. . -.1,..'s.; - #t.r *
., .

, .. m
{.,... . . , .gm,,.-....

,
- . ' -

.

, ._. .- -- -



. ,..%g.^...%....'* .. . .
,

~'

' ' ; . r .s , * '. .
- -* i.:N'b- N $ ': - .*cY'

.

.Y '-Y .
. = . . . ..

. j ' L* U D'

._* *bYb- * * N-

3

MJ ! -

1951.: a i
m v,

. e. ss. e.m.- : Y.,;1 s... - Pace '. ext v.sterlsl "m--;...+' t -

l.o._if;.f I
'
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~ 6.3 | (Cont ',1) of Genersi Precisic: Systess 1 :. st t is t!=e. T:ese training ec: epts %
' $| are tet g levelopec fer adva::ci flight s1=uistor trais.ing applicatices. -d

Opecific ite=s relati:4 * tre nuclest remeter s1=clat:r which veuld
. (--*

,. .M '"-
e==v.ce the t sining ca;.st;11ty of the barince vill be it. eluded ./,.!N ur. der separste cover.- **r.ere capabilities e.re e::sidered as ex*casions TQ_~

. . .". ' y, to the basic training sy:tu: pr;vided under this :antrset. The reader W; ---

- ' $ '3 vill readily see the extensica capability of the :c=puter ;r:grs= to FM
G the nu:les resctor simu.ater. "hese optic =s could ce included under S.'t7,-j this basie :: trset, or they coul.1 Le provided as follev-en training ''d.E.
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, .S;;1 | ana Operster Controls and their interface vite. the co=puter. Tce test,, J {,gj progra=s vill be diviced into tvc greups as follows: q
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2,. . _ ,. , l
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~ w

. . ^ ' - - s.
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3.,i f .

1 $.Z
' vslues specified in the c;eratcrs guide su;; lied with tne test .4 ."q'

pro grs=s. W.en it is vertfied that all dis;;ays are :errect, D']@=4 . . the ope. ator infer =s the co=;-ner via the telety;e asi the ec:; uter yL

' M''y 1 proceels to the next test.
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~ j, yf guide.
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* L= cor; uter via the teletype sed the e==;ater sesses the control 'N
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* k setti:42. Any varistica cf c: ate:1 settir.gz frc= ts se specified j
.. L the ;erstors guide are output to the teletype printer,,

,
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:.4-3 Alterr. ate Ec. 2 -

.cr Options prerided to the instruct r f:r =enitcrie atuce:t reacti:n to Ms'

pre-progra==e-1 essualties will te previded under this alter.ste. As .M
m.

specificc, two fu.neticas vill ha ;revidel as liste<1 telev. "he two ~L.,, '
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. acticas reiste enly to progra==ing effort, sir.ce ni hsrivare additiens*
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er cedifiesti::s are anticipatad. Yf
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| For purposes of this preposal,10 preselected casualties will
T comprise the condition states; .others may be added after

checkout and v.arification, but are not included in the scope
;. - o f this proposal. Link envisicins the inputs and outputs for..

this routine to be handled as shown in Figure 4-2.
~

CASUALTY''O CASUALTT CONDITION IDENTIFIC TIN
LISTINGS r LISTER-
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8 SCHEDutER -

*
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CONSCLE
_

g s

-"A SWITCH
-Jjg CASUALTY

~
~

CESIG2:ATION Y -
'

j SYMPTM l ,

7 CASUALTY LISTER
OPERATOR -

.. '
CONDITIOtf.-

M INPUTS ,, SIMULATOR -

.
~- 1 I

.

- Y y

E
,

DISPLAY PRI:rfER

1 Figure 4-2 Programmed Inse.ructor Drill Model
. g .-
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p 4.2.2 Student Performance Summary

.- The remaining program requirement for Alternate No. 2 concerns
studant reaction to casualty events. This progra:n will provide the

. . ,
. basis for an objective evaluation of the student performance by cc.-.-

Or?. puting or recording specific parameters. Table. 4-1 presents these
-

C;;O.. calculation and recording requirements in more detail.
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..onitor and los specific critical parameters i%.. . '
''- %, . 1. "

.

,- ,1 2. Calculate maximum deviation from reference value 4;-f .'. t

! y, --{ 3. Record nu:-ber of deviations -..
;

. - 4.
..\-<

: Record maxi =um duratio.n of deviation
e. '1-9. ,7

.

5. Record elapsed tims of duration-
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_
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-
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,
v ' s..
. 3.. M:. .
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- 9 -:. -. Table 4-1 Student Performance Su=: ary Listing 'di
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,

.d
~ Y$, -::y During student performance runs, a history tape will be main- *(

.,
.-

. .::. __...:- tained of critical item occurance. and operator reaction to
-@.

.

-

';.-1 that occurance. Each major system status will be recorded on
:. h'.-

. ' . '
t ..

... ;; i::r.s<;.l a variable time basis (specified by instructor) . . Also, them:~ %n6.. . 2..c: sample rate for. student reaction recording will be specified -

. _. 4,_ . by the instructor. .m -'".- ,.

2 M. *r;.r. g ,,
-

7;.:. -

p-:,-*

f ~
-

.

1 .A directory will be maintained showing maximum deviation from'. ' $3, .. 4;.-2<
-

V"'.~.| N. |' a calculated normal va10e. The normal will be shown together E. .!
.

,.

E. .!:...
''d ;

with the- out-of-tolerance condition and the deviation. This. - - -*

g.
'<: t

aF s: ;_.
'

~.'..ft same directiry will also record the nu:,ber of deviations during. ,

- . . .-'j ', a casualty, the maximum duration of a deviation, and the elapsed h, .

.- 3.'. :'|. -

{p.. . ' " ,-

-
: . - time for each deviation.
._;;

.

! Af ter co=pletion of an exercise, the entire directory can be .' [ ,.
.

'

. . '- listed or only those portions desling with deviatiens from a "M
.

^m - .j ' em. -For exa.=ple, only deviations during a particular time_ ; norm.

. ' ' , . ' period could be listed if desired.
. h. . .
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I

of f".x
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" . '.,J ,:, Figure 4-3 illustrates how this progrse might.be structured M"
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' for compliance with the required task. NT,,
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..=v $:C

..'j- Link proposes to use the Fortran programs discussed in Section- :n -3. '

-:-."*, . ..'.

2N.
6.1.4 as the basis for further progra==ing efforts.- The Fortran

.

programs will provide documentation that the mathematical . cdel
'

.
. * , -c c.

.I.?-. ' 51
thereby establishing the basis for the simulation'.g;

.. is correct, 'T ."#
t ..

.

code. w .-T
?. . . ,y''.?.

..

* -

'.y 6.1.7 Hardsare/ Software Inteeratic_n~.2 s r --r: r g..

*

h|.e !
h ,

+

Upon completion of CP-4 programming and debugging, all programs
. , " ..c..

_ Q., will be integrated with the si=ulation system. These programs g. gt
,a p will be initialized to drive the various console meters, gauges, {'f

?
.

.,j .f. >.

and sensors to verify proper interfacing between system ec=ponents.
:

.y
, .

Y * -]-#
-

.
.e,
y ...n ;

. ::
_.

, c .

Svntem Acceptance Testing r..$.,-- 6.1.8
*'

. . . . g cx

.TIMA, . . . . -. . .~r.... - , , . . '"~*:
. . .

System acceptance testing will demonstrate the operational .D,.
..-. .,

,r ,
.

-

T .,d capability and configurati'on empliance for the nuclear powerm

h}. .,h
i .j, plant simulator. During this,pericd, Link will verify that F.the simulator programs react in a manner adequate for actual

J b;..~ ~ > . "
7

b. .

.h power plant operation. The system hardware will he demonstrated. '

and the computer programs will be verified by actual problem .g' ,. ...
- . . .;.g

~.

. .~. .E. In additio-. to the above items operational details.

solution.
2

,4"
3...j

of the mathematical model will be * verified.
*

:+,,. . 4,
m.

:-.
: ,.

.T-:
{'M

The acceptance testing and subsequent acceptance of the simu-
.%

, , _ .
'3 2.-7,

as shown on the milestone schedule, will consumeW

5 -.$..; lator system,
andapproximately one month of actual verification both at Lia.4

Link anticipates that the verification and validity .d. *j.)-.4
- ( , testing of the c==puter progra= will be mini = iced since previous {di

at B & W. .{

ac=eptance and demonstration of the Portran programs developed 'u~7A
..

. earlier in the model checkout phase proved the ::.athematical_
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. . . 33 - model to be adequate for system function designation.-Q This.

aQq.g'' early demonstration of mathematical compliance with systemkh'"

specifications will also highlight problems with r<sdel definition') ;D and development early in the program. In this manner, areas of
TC8

ol #

concern to Link and to sabcock & Wilcox will have been iden'ti-
7 .7.. fled early enough in the program to allow sufficient resources~ .

gj% to be marshalled t.o resolve the problem.(*.e.., .. .
.. - %

'_,~j.Q Link personnel will operate the simulator co-plex during thed# acceptance testing phase. Minor equipment modification or
u

repairs will be made at the Babcock & Wilcox facility within

so,
' '{.a.L the espability of Link on-site personnel. If necessary, =ain-._h tenance support personnel will be dispatched from the Sunnyvale

"

-f '.-"
modifications will be minimal, since the simulator will have

nnts. Link facility. Link anticipates t. hat these minor hardware
. 2. n.~ . ,y: been completely checked out prior to shipment to Sabcock &

.e.
P.g
. .

wilcox.- '

. r .- . -

**&.*,: ? *

q~;d. . Link does not anticipate any changes will be required in the
- *

p.

. '-E. . .- z computer program. This program will have been completely
verified before hardware shiptr.ent from Sunnyvale. The mathe-.

ed, . matical modal vill have been demonstrated to sabcock & Wilecx,'
g~i ' and the programs will have been running on the computer prior
C'" to shipment. Should .rutnar adjustments be necessary, however,h they will be perfemed by Link on-site personnel at Babcock &

$~.f}'.2 Wilcox.

w-k .p.~.vG *il -

5"-. .D
d -~

. As a nomal part of acceptance testing, the cceputer and1.
peripherals will be demonstrated to insure coripliance with

E-i '.* input-output'and interrupt capabilities. Link will also
T..g '

.

demonstrate that the programs can be loaded efficiently and13 - ; !i

g'C :.. that necessary diagnostic programs operate as specified.
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-

.=: T:. .;f..% r -
.:~.a.
-- |

.. .- d. M- N.y d
As opposed to normal trainina exercises in which the instructor

.

- >:
. I i.v % commands and continuously varies the ordering and timing of $-'

special exercises for AEC-licensing could be used
~%4. . . .

. ,u-iM events,

[. !, which would bo spei:ific, totally'cbjective, " canned" exercisas |y
F|1.%

and would consist of pre-defined sets of malfunctions and their E'~

~'I
''.C. ' f associated time-intervs1/ event definitions. They would result -.

-s

m|' y: 2 W | '. in data / event printing according to pre-defined formats (the
:. . '. . . - . * . .':. R _ |,: ' formats to correspond to the recorded dats/cvent set for given

,
.

, i[L_., ,,?N-

'

.. exerciscs) . - .

-

,-
n. e p.v.y:.2 . - -

, . . . .

,g.,.. ..
- . . ,

, -

3Qg The following features could be incorporated for AIC licensing: g..

.gg .

.- w,y
to include one or more ,g,m.'.QFfi f, 1. Standard exercise (s)* - =-

-G..r . : ,.-, >
, . , " canned" sets of malfunctions with their asscciated [J

.:.:.:.: a, .%
; & d y ..-m' a / ti=e-interval / event descriptions. /.e

-

:M.,4
.i ..

. "
t

it
.. '' E'.Q,; 1: 2. Raal-time recording of specific data /e'. rent sets - ::y :

s.L , t

4.;.-f: %:e *:i. ! to correspond with the different exercises.
%

N :..'.fc.d
;* I 3. Various formats for printing the recorded data - y-.s . w ..

.- #
; <W i: the print for=at to correspond with the recorded

-
.. ,
"

.r
.

.4."e |..
-

data / event set. , n,r. i
,

f..

. M U,I' *

.. :-s-::
c y%. . .., '.

To initiate one of the AEC-licensing exercises, the instructor 8
-

'

would entor the following information into the system through pf..-.N...
. -i.c.;:.g.j . .' p

;.

,] the' teletypewriters... ,/f . :. ,
a v:n , s; .t ?
,

.

75'M'= :! a) Installation identification
'

-
.

-

I;. .pg'an' 0 .: . .,m,...s { -i ;
.

<- g-
-3 b) Instructors name and/or code ,
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5-3 c) operators name and/or code P
t=fE I'd) Date, time of iav $.5's.

.

ie) AEC-licensing oxercise n=uor
t

*
.

s

4
-

(ass ==ing mere than one) ;
,
i

t.

4 A typical flow chart. {!gure 1, is shown which incorporates ;,

the AE0 licensing exercise.. |-.

1. . .

#
3.0 SUMMARY AND .*ONCI.USICNS

i

Babcock & Wile =x, by virtue of th'e requirements specified under .

Alternate so. 2 cf the basic specificati:n for the nuclear :
,

reactor sieralator, demo:tstrates and re=og=izes the need for
-

a highly =apable and relatively sophisticated autemeted systes
'

I for the AEC-licensing of nuclear reactor operators.

<
. Link believes that the Alternates In respc.tding to this need,- *

No. 2. reqal. ment * f=r Prsges=:ned instr =-cr Drill and Student
1 Perfor=ance Su==naries provides the appr:priate base .,n which

.
,
.

4.
the Advanced Training Concepts can be built. A:=crdingly.

T' the items listed under section 2.0 cf this addendum presupposes
+

the a==eptance by B&W of Altarnate No. 2. Specifica11y', the
,

Advanced Training Concepts presupposes the a eptance of the-

2 fc11owing hardware and scftware design teatures's*
,

4
. 1. Tape No'. l'as the system master . taps - et .tainz

a) Mode initialization tahl'es'*

*

C b) Cascalty lists |

'

2. Tape No. 2 as the updata,'histery tape - accepts:
. . -

d, a) System status outpsts
b) Time-cri ted system para =ieter sets
e) Time-oriented. linkage I/o buffersy

- .

.

(
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5. Student Performance Sumaries - Alternate No. 2; .

.

w-
Sionificant foetures of computer pro?:ams included under the

hy Admced Training Concepts pack .ge are nany. The/ ca.rer a
f- broad range from a "*sicw motion" of a apccified series of events

- to an ulti=ste co tputer-controlled series of verbal directions.
yd.7 As examined in this addendum, Iieensing censiderations and

tra: ning concepts would be considered in, light of their impact .

., , on the c=mputer programs,which would be supplied with the
gen.r .: _a sinulator.
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The Babcock and Wilcox Company S E*'
. . -

M Boiler Division''

8 P. O. Box 1260 $$
]' ).j Lynchburg, Virginia V:';?.

id*.wa
Attention: M.r. R. A. Boal, Section Manager-

~

;fd$'
. ' Z8 $..;h Purchas1ng Depert=ent CTY

-

Subjects uclear Power Plant Simulator
~ 3'd.-i p

f h.,
-

Price Quotations and Prcposed Contract Q.-

s w ..
'Y@'M | B&W/ Link Meeting, Lynchburg, 4/2&3/68 W.r. ' References (1).

-@dI (2) B&W Letter dated 4/4/68 from R. A. Beal(3) B&W Telegram dated 4/10/68 from,R. A. Beal [u(j
- '1R=

L.n.u !.
-

.

. . . . .
. . .

.

,,.h-.

j: ! Gentlemeng - - ..

.f t
. #The Link Advanced Products Division is pleased to announce that .($

:.- ' l
' l' i - as a result cf the successful t'chnical meetings between rep-

d';;
'

- g j resentatives of our firm and Babcock and Wilcox, we believe p-that a firm agreement has been established concerning the. ::.,7.
,

Sic:ulator. i!;q
, desired secpe of supply for the Nuclear Power Plan

.- |
This belief has been reinforced with the receipt of your ,3>

./g g latest telegram wnich specifies in some detail the precise. eg-'

. . .i .

scope of this task which is considered acceptable by B&W.
. .

.M

~ 'Q
'

In accordance with your directions, Link has further reduced
.

, a,
-

E 4~d
,i

its outstanding quotations by removing the cost for the wiring ET e 'of the nuclear reactor consoles. Our new quote is definitely
based on the assunption that the censoles will be supplied BM.

-3
.|3 wired in accordance with Link's requests. pF.--

' ?
"r

In a similar vein to provide further savings'for B&4, we have ofS;[:;

$ 4. v .changed the project organization to a more strer.mlined form 7 '. -. .4
.1

'.
by utilizing **.r. Robert Perram as both the Project Manager

:,- g;."

and the Project 11ardware Engineer. Mr. Perram will still ,

the Manager of our Prototype Systems ;..*

report to Mr, Bill Cass, 37.j ; A new functional project organization chart has been " ?-Croup.enclosed to tilustrate tne new alignment of per onnel. Copies -4.

of Mr. Perram's resume are also enclosed. :1
- .g E .

- :
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6''''' 1 CPU GP-4, peripherals, instructor's

{y,Q.* ,

console, and necessary software
(including Alternate No. 2. require-

.

+--@ ments)....................................
.

.. r .

2. Incremental cost for AEC licensing )
c f. -M.a ^' '"- f programs as defined in original ;

.

p'' 'S proposal.................................. 1

\. . -
. 1

"62 }3
. . -.

,. v .# .
-

iEi f --

Q.;&: . .

..

\-

,.q.
.. F

:-[
-*F.O , ,

- d. ' * 5 29-68/55 5-88 L-Z3

- _:i'"'* .: ; .t . ._.o .
-

-
. _ . _ _ _ . , - - .- u---~--.,-w. _ amm. sereng. ,, _ _ ; q- -- - - -.

, ,

. __

. . . . m.e, , - . .< . - - --. m. :~.- - _ ,e' _ ~ . . --..;.,....:,.-...- .,. _ . . - . .,.-: -. ,,
,

-. . . - . , -
. . , . , . w. u . - ,-y . ..

..
,

. .. .
. , .

. . . . . - ..
.

.

. , . .

. ..u-. - .

.. - .. = . |
.

.
.,. .. . . .

. . . w. . .. .
,.. .

. .
.

, . . .. .. , p. . . . . , _ .

' * * a. . .
__

.

*
. , ..

. ,) : . , .. ~ ~ ' '

,
,

. ."
'

_''T* L :-- -
, . , .

.
. ..r.

- - -

. . - . - , . .

|
~

g,

' . _ ' . 5"E 2 .,S;k. ,,, , ~ .. . '
, [t- '' '**

-

.

_ _ _ _ _ _ _ _ _ - _ _ _ - . _ _ _ _ _ -.
._ . . - .



-C |
*

-

+ . . ;.
.. . ;w .s- n.. ..

..

* .f '.4:: . . . - - . . ., .

k. = S . . )~ i

G U':4
f.: The prices quoted are contingent upon ec=plete review and ,,k3. .

'

c,4 approval of the B&W revised specification which should be J-
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an'ticipates no probles in this regard and is willing to %"

secept a tentattfe letter of contract in crder to initiate -
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verk on this progra= as soon as possible. -- .y'+. '

-p 2r'' F To facil'itate this =atter, we are further prepared to limit k.
'? the liability to Dsw under a one month temporary agreement .,@.

. to a maximum of A specimen letter of intent has w.

* .. ,.5 been encloseo for ycur convenience. i.
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.
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t
. 'j B&W must be conditioned upon the acceptance of mutually *g

. 1, 1
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agreeable terms and conditions as approved by our Contracts g
-

Depart =.ent. We anticipate that a set of terms.and conditions C;
fully approved by Link Group, CPSI, will be available for [I3..,

e' your revitiv within ten days... ;- ' 't
i'd I We believe that an extremely desirable program has been outlined T
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;; tech *4.* cal personnel. Linh definitely congratulates the staff j.7
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.b ] [ this present level of agreement. A
'N a . .. sm ,

. i We indeed hope that the quotations provided are dee=ed reason- $1
. .i.1 able and satisfactory for this effort. We look forward to *-#'.En
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