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I. INTRODUCTION

This report describes a Sodium-Component Test Installation (SCTI) with
capabilities of providing test information similar to those of the test installa-

tion described in APDA-~134, _"Sodium Componenfs Test Facility."

The installation is designed primarily for operational testing of sodium-
heated steam generators and intermediate heat exchangers suitable as proto-
type components for large, sodium-cooled power plants. Secondly, the instal-

lation is designed to permit testing of other types of important sodium components.

The site described for this installation is located at the Nuclear Field Test
Laboratory of Atomics International, a Division of North American Aviation,
Inc., where supporting facilities and a substantial portion of suitable construc-

tion already exists.

The component test installation described consists of a 35-Mwt gas-~fired
sodium heat source, a main primary-sodium system, a main secondary-
sodium system, a water-steam cycle sYstem, and a cooling tower for heat

rejection to air.

The design .andv_layout indicated in this feport are based on use of existing

components and structures where possible and where economically feasible.
The following Appendices may be found at the end of this report:
A. Material Lists

B. Schedules

800 004 | NAA-SR-5993
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Il. DESCRIPTION OF INSTALLATION

A. GENERAL DESCRIPTION

dea.tion for the instaiiatioh descriﬁgd ih this pr_oposal is the Nuclear Field
Test Laboratory of Atomics International, located in the Santa Susana mountains
(Figure 1). As designed, the complex fully utilizes the HNPF Fuel Handling
Test installation, resulting in a minimum of site preparation, cell construction,
and additional work area. A graded and paved area available at this installation
can accommodate the entire operation except the control room. The plot plan is

shown in Figure 2.

The design for a Sodium-Components Test Installation, capable of testing
heat exchangers and steam generators under the conditions anticipated for ad-
vanced-sodium-reactor systems, is shown in Figures 3 through’ 15. The exist-
ing HNPF fuel-handling test complex includes a large, steel fra.me; corrugated-~
metal-sided structure. This installation is 70 ft high, 60 ft square, and 6pen on
one side. Inside the structure a reinforced conérete pit 20 by 25 ft extends ap-
proximately 50 ft below grade. This pit is‘ used as the ste’am—generator‘ test cell.
It is presently equipped with movable staging to facilitate test and installation
work associated with test equipmént. Depth of the pit is such that pfeheater and
evaporator portions of the test steam generator may be contained, thus providing

maximum blast protection in event of a major heat exchanger failure.

The installation already contains a bridge créne of 20-ton capacity capable

of handling all equipment for the new installation except the test heat exchangers.

Available mobile crane service will be utilized for installation of the latter.

Equipment to be located within this installation: intermediate heat exchanger,
steam generator, sodium piping, both sodium pumps, and a portion of the steam
piping. Feedwater heaters, feedwater pump, feedwater storage tank, feedwater=-
treatment auxiliaries, and startup steaﬁi‘ generator are located on a pad on the
north side of the existing structure. The sodium heater is located on the south
side betWeen the existing structure and ﬁ;é existing roadway. The cooling tower
and associated equipment are located in ii_ne' with the heater and the installation,

on the south side of the building.

A 30- by 40-ft control room containing all instrumentation and operating

controls is located away from all test apparatus (Figure 2).
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4.
6.

7.
8.

Critical Experiment Facility

Component Development Hot Cell

Sodium Instrumentation Tower and -

Reactor Kinetics Control Building
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Mechanical Component Development Building
HNPF Fuel Handling Test Facility

Large Component Test Loop and Tower
Sodium Laboratory

Figure 1.

9.
10.

11.

12.
13.
14.
15.
16.
17.

Burro Flats

Control Element Test Structure

Organic Laboratory

Warehouse and Support

SNAP 2 Experimental Reactor Test Installation
SNAP 2 Experimental Laboratory

Radioactive Waste Storage Facility

Sodium Reactor Experiment (SRE)

Site Service Building

Experimental Neutron Physics Reactor







f

=~

)

P

\\’

N d v
— —~~ N
- ~~ / AR
- - \ \ . ) ~ .
> ~ . \ ,
yd yd SN - L opvrmCa 2rres ) S :
e /; )\ \ L / 7
P Gihde \.
N > A ' A ‘ BN ew seomarre mro
r—‘-'—-l N W acioseen”
\\ AN NN R ) " L
. L . gt
; ) }\\\\J SRS o’ 2e’
S SRy HEW S FAE | K |
PISONI BUREL I T ro¢
. P v
- S i )
== K
) | Cemnga, s o
- " v | . e ~——: -'—.I
. T rEvmE o7 core P .
. Pl ] | AN AL, it 2] o ’
v v - 1 : P .o
i ‘ b I . .
S D e e el N N \\\\ : . ma : Todsum mosrm -
; Q » ( __zodr XM -357 .
CETY T Restzpe ¥ | "
B DA g DA \ J B g
§\'\.\\Q Nosadsas \S . N\ N- . ; 3
N N/ |- - §
) J ANV R e B
o~ - ‘

_ _ - | ~ E[ 29 e povo
/
—t — 2 - - — - P—
Lt | ot \\(‘ 2l 7&7E | o2’ 32’
~N rats : 2’
AN

y -
/

o A

/ _ | Figure 2. Site Plot Plan

NAA-SR-5993
5

833 00T

T4
#




S SR S

N ;

m..... s v

bd

hoed




m-—

1.

~—

T

3

i

r

j

*
5 -

N

[ 3
-
]
=z
"]
§s
Lz
2z
3
hE 4
L 4
EXISTING BUILPING
3|
o ¥ ) | s .
x § H ¥ = § :
< a Z M i B .
z H T . - 4
3 ¥ ] 4 M
5 ¥ & N S
2 v
; § b 2l ¥
g &2 e 2 ! ™~ .
v § w Y ’
: | t ; :
] %o N
v H O Y
L o !
?&o\.mq gl i 16°9" — 1) I
e - . MATCH LINE-FOR COWT. Y [ [ G
Tewen )) L - 1 - -t - - L ox D, 7393~ 44810 - -
-—§ g 7 ~ 26" e 19" o D — ) T
] - / o P ) "
-~ § — TUBING TRAY m TURING TRAY
FROM we  wor !
'row::‘ [N i 18 6" . - ;
G T .
i ; ZZZ :h::h — x
. f N | ) (] 'd 1 ¢ 1N | I | — = - 1 - .
l[ =N
EXIST. . R | T . N
PRAIMAGH 7 . T = — | . /—\ ! A
TRENCH < siowsn — j— BLOWER PRIMARY CONTROL :
ey sopIUM “1
Ter ROOM "
iy / -+ s ! i ] &\. ISPIWE ":-‘- L ——
¥D&S OF KNiSY. TOPPING HEATER i WEATER
sackror ] [ il H DRAIN TANK v
PAVING . -6 e N D .
| 6-6" ste* - i
HRATER . =
— L TA 1340 .
T T ,
. ot g H--T¢.
130" le—— 80" —= I L
1 », L s ® @ [ J
2 \
) I \.s
1o ey 166" 2v0°
P! 10-0*
1 : UTILITY EASEMENT
1
[ EXIST. ROAD EDAW
P Pl
[
[
1
oy
[
\.d

Figude 3. General Arrangemerit, Plan; Part 1

NAA-SR-5993
7

633 008




Fm

. \,.,”h.. IV




[ .
gr
( ‘Aj
[ . GAS FiRED . -%
BORER £ — -\rsoun FEED PUMP
‘ NYBRAzm FECOER )
; ' CalcncnE-
- DEMINERALIZER:
[ 3 Vil
| g HEATER Nat eovevme y 2
: | pueen et / - bt \ .
[ 3 Ceonotusen TREATED WATER STORASE TANK
[ & :
I
_3 S 1
( a1
Pl SWITCE
g
'n ] @
[ 3 | | :
_rl"‘cemwn- :
. ! .
éA }:24' DESUPLRNEATIR | L .
BLOW DOWN TANN . [ I! G
I . [ conenaton ! ! 76
o STEAM GENERATOR-,  *
§ l\ | 1. ~\ .
0 ::::.::Dw I .3, Pumi L‘_ / y N
[ \= . ll > ¢ n—— 4 N ‘
: Ty |
[ RUpE :
| L BN Ve \N P ‘B
) I LT k A e SREETIR 2220
o LD Leme | Bt o) |
' 2 ’ A ! N el I G
& =T v ]
- k] 0 \ Folicig oot
. L} P .
[ | L
3 e | PRIARY N
— LL—- I E;‘ £ z . 3 Citen Lie
. - o IR 1g (DWS. 7593 {4 6i7)
b ) 'E‘l o s - .ot | &8 ’ . 1 Pl . P 2
oo s | go e ! | Figure 4. General Arrangement, an; Part
[ o ~L 18 o"(Rer) 180" (Rer) J" 160" (RER) - . NAA-SR=5 993
% | ?
[ 8GJ 003




£ i
! - . . . (




‘i’ §

p— — p—

Py gy e pmey pesy gy ey

FLOOR EL. 181882\

P g e ey

-

O

—

o 7 EL. @73'-3"
20 Toul BRIDGE CRAME
[ £ SECONDARY Na EXPANSION
k B 7 TANK EL.1854-9"
E»
|
H [ A PRIMARY Na EXPANSION
i K . H - 7 TANK EL.1847%9"
v -
: "
i
i
L]
10
E .
H . EL.(B38%-3" % Qu'ozwnnuurm
1
. - 1 —h N\
, ! AN
EL. 128°-5" = . - ——r
> = \
) o
‘c' DESUPERWEATER TOP OF STL.
£ 18253 - leedrt
TOPOF STL. .
o G —t )
% ~ 2L 1B22%
PRIMARY (o ] 1 ——EL. 10185
C ] o
\-!MJ SODIUM p
COOLER *sou.:n. FLLD PuMe
SEcoNDARY HEATER Het

MATCH LitE

SECTION'A-A

re 5. General Arrangement, Section A-A

NAA-SR-5993
11

60J 010







— e N

= Pem =

SECONDARY Na

EXPANSION TANK
/o EL 1852"8°
PRIMARY Na
/ EXPANSION TANK..
INTERMEDIATE
MEAT EXCHANGER

*SEPARA‘I’OR

ot
EL. 1046 9" ',::'L
T

: 3 : L. 104n’-8"
v & ¢ ya [1
"
.
5l
/ r EL841-0"

% STEAM GENERATOR

0}

2 L N
Ntnlnu‘-s'-‘ ! " o S
= | BN
1 . o s
Tos L. a5y : !'

EL 0204
i

s

ctl.‘. 1828'-8"

Bl e

“'L.!I.. [

G
.
1)
L]

°
i
L]

HE
i
1
b
'
v

PP

! ]

|
H
"
? |
T0 ELOW

DOWN TANK:

To SECONDARY s FLOW METER RUN

PUMP SUCTION—
o

|, e

|

e e B ] CEL 1789-0"

'

—fﬁ FEL.IT6oy"

CONDARY FILL § DRA

N ‘l}fl

<1~

,!L.I765'-s‘(nm)

SECTION'B-B’ .
Figux

e 6. General Arrangement, Section B-B

NAA-SR-5993

- 13
562 kb




\u: P " IS T




o B s
, <~f)

P gy

I e B e D e D D e B B e B

p— — p—
A

A
— T #p ers———
dl I I I | I - _
ﬁ“/ [ - [ il |
.{'I ] T o) —1 I
| ’ ‘ i : ] I ] 1 ©) @I @
‘ — ! LN\ 11
"’" SulBlh E=aite -
T I X — ™
" 1 1 4~ i gy | e e ey | e s | L
Lo \\\
Lot
botteoziimioil
eLevation (=G
Figure . General Arrangement, Elevation C-C

NAA-SR-5993
15

605 012







)

ey, -

i
t

vewr

GAS SUPFLY

LRIMARY ORIV
LXEANIIQN TANK

17 %d

CA& SuPPLY

BB BOOT

r

p—

v

B

¢

¢

TOPPING NEATER GAS SummLr

@ 3
= s Ll
L 8°7(Ni0) o T - Y 12604 SOP 450T /"2
. < & - —r Al | :
| STEAN PRENEAT l___ e | = LS \_m-6
[ titupinid ——1 _ e 5 | l -D meOw MANT
\ ¢ | X | |
S e e 3 | I ! '
» g 1 | I 1 )
° N s \ B l "
zemr sopur * N Ly A % §
£o0ceR I l - 3
: 1 : - ' | 7 : _woucen DRART
o 7 INTERNEDMTE Z . I I M / Cooiwg ToweaRm
&) STEAL.
comensar } . ) M{le ‘:l g _L
! — i \ -
1 I | > me—;'.&_;‘r
' T ear
§ u:ujzl— §| kl N <> —'I | H
§ ol i 1)\ . i
¢ | ~ o ot T
S LLUCENE HETER ] 2 /oo sve_warER
PLYGEING METER ! %I gl ¢ l 1 | CIRG. Ponp
~ i § Fomar 41 g
A 5 $ ® Sjl cosume ”’.I zoomm
'“| ' E summr | |
i ar e gt R e
soosw cor. 0T 3437 2287 conngusarE
o 25 ogos sees T T HERTE e
ﬂ%ﬁ%&z aad | | /7.9:45?;3_ I ZEGATR R NATER.
2300 P/, O0NP LG, PUNP.
FOOO KA
" Ziow I L_ ________ 6._ —_——— e _A5.7d0Q, _zo0p JroT J o/ L——'
Rowy — - —
' | zaas || =
: s2 l___, —_ _____l 108
BrPNES Low Lior 7744 -
ez 25 Soviim Com e
s surm ? . .
:‘2 ; 4 Y . — . ol 3 supmLY d
el [ SEC. SYS. 22 ovr e
ZRARY Fopiot | %____ orax
-/
it R E » . .
i :
i
7O ATHOS, : ~
IRAPS opr '
Lk 8 LRAN
TAL
\ O )suome Tt weisooes o e commair &80 e
Figure 8. Heat Balance Diagram, 100% Load
NAA-SR-5993
17
[ X BT -
803 013







& ‘ i vewr l%

——

L]
-~ > L et . @ ' e |
sEc M. ; 20003TIM
&Mrﬁ! . . e 2 v BELIEn VALYE

T ,,LC, TANK a7 £xETANR

EAS SUPPLY *'_

X |
(]

|

i |

INTERNEDIATE.
- 28 &R
:_ _____________ P [ (RODN O\ AU, 1 .
. I
2 ! ' I
3/ ! |I
1
® 1 Z i
! ! 70 cooLme
. ‘ ) TOWER
: | l
MC inftrtiatanbe | I
i
na | STEAMIUPPLY v ! : [
a
_@L- ' Lare BQ i
) € | e 1 ' g L srean - !
nid ! NG * SINERATOR H I
H6 ' H ' i
' .
' IMY N ng-ion : : 2 - | : \
) —*‘®‘"—@ 1
R0 I Lcoonn N \ [ 1 h m'n"?ﬁlﬁ‘
~— "% : . L e
1
A ! v \ | !
. ' v
P " A8 | Vo TOBLW I 1
! \- ooww TANK 1 | hl
' H @0~ s Lo ! ?
N ' B0 L :
: L '
I Bromen - ! ' I
¥ | 1 '
1R ! 1 !
[ ' ' P '
| = S IR o
. 1 | (.
. o
eL_f‘\ |I : : '
‘f v : J ! | HE
me | | | iy
[ e el -- b
[
e -®'® TavK | A Ew
t ’ ]
i ' 2 4 :é
[sadn’ ¥atubnie | ot g (;_ —
! Aundiowsiow ! !
NSYRTHINY 777 1 | e puee
______ Lo ! 1
. TN . . | !
Lol | —
i FROM PRENEAT '
H H BorER :
1o8 :
. I
”S '
G es 70 613 raeep
” PREYEAT BOWAR
<4 RATIO
= 3 i LEGEND
i e T venr A
coom SERVICE Sepiwt
DRAN mee— e—— MAIN ITEAM
- e ——— OTWER STEAM
7 - - me  BOILER FEED WATER
i vom. o CONDENSER COOLING WATER
—{") . e e e MIAKE UP WATER & CONDENSATE
O p—rere. T - .l 1 M I s @ m—————— OTWER WATER
CAPILLARY INSTRUNENT L INF
* 7C INSTRUMENT LINE
SECONDARY fcoveA Ry vy o memcceaccce= ELECTRICAL WITRUMENT LinE

Lok . BOARD MOUNTED INSTRVWENT

1
| S

o
O LOCALLY MOUNTED WSTRUMENT

s
LOCALLY MOMNTED TRANSHITTER
BOARD MOUNTED TRANSIITTER
cassprmy | - USTRUMENT LETTERS .
— AS 2&P (FTTUR  AS JWL{TTER mean [ re=-  VARIARLE TRANSFORNER
Fitt # * ALARM AMPLIFIER <

FIRE-EYE
e - - - -
[ - ..@. ro A4S SUPRLY

v - il pumr ovr ' ¢ conTrOL conrrot servo
ERIARY £t § DRAN. o compuTER comrurer
P V. _TANK £ V“-‘" b ELENENT (PRQ 920 I MAY Socsmeso vALvE
L ' F sLow
o : » VD (cTuATED) ® 3 WAY TRANSFER SWITCH
T 1 INDICATING »E PNOENATIC ELECTRIC R R .
(3 LEVEL rs resar
, Pressure ph i Figure 9. Primary Control Diagram
GAS A RECORDING R PROPARTIONAL + RESET .
surmy s sraen SwircH rRD PROPORTIONAL - RESET s DERIVIVIYE
r TEMPERATURE N
AA-~ -
marro : SR-5993
avsesr

19

P

goo OLh







[
[
[
[
[
[

e e

= =

p P

!
f

p—

)

Ta. PoLL 4160V  SIRVICE

N New
) l @ ko8 _
N 4160 VOLT SWITCHGEAR
| ) )
120OA 1200A.
l £og £0 4
|. ™ W"'\x
‘ ¢ {‘_!.
HOR!
:;
e e |— —d— — | —
. 2
"
.U
CONNECTED 2224 "~
EST DEMAND 2224
: 200, 150

PRIMARY BoILLR CODLING SECONDARY
0ODIUM FELD TOWER ' SODIUM
PUMP PUMP CIRC. PUMP PUMP

NOTES 3YMEOL © IS WINDOW T
- ENCLOSING 3 PHASES

TO
2-

L
v e (&usr)
? So0OMCM

us, aTa e

kv ""‘)Z PER CONDUIT

S whmw (nEw)

e ————— —— = ———

T &
'm@

N
e >4

A
)

20A

Won) 2500

>
o/

l Y Y 1;
| 4 3 3
CONNBETED IWTRAL_ . o oo e i — — _l—_—e—l—_ | — ] — —— — | — — ] —_——_—
8A =
DEMAND 73 H o o N £ u N
% 2 % 5 3 £ —,, -
.; : S - R '.:.' '& '»‘i
(=9 @ OO
PRi. ‘PumMe PRI PUMP CLAYTON SODIVM CONDENSATE CHEM, CHEM, (.11, EDDY CURRENT COOLING CODLING
MYR. HEAT COUPLING STEAM SERVICE PUMP Feep Feed TRAP COUPLING TOWER ToweRr
R BRCHANGER HT. EXCH. GEN. PUMP M PUMP BLAVER, CONTROLLER FAN FAN ﬁ
: R
N -
L
-
i =
) «
e H
&
;
L]
—— i it ——— et ittt ~betsntmrenras .£__”’ nae —fn —— —— — — —— a——
l 480 YOT _EMERGEM M CONTROL CENT! SN |
T I 5 X S
| 208 ) o8 b’ ) S CONNECTED 415A
¥ Y ¥ Contastor EST. DEVAND 315A
l x . |
jtAny
SPARE of y 2| 2 y 3fgE- S-500viem. vy §
- L) -
i *n 480-nigyro8 u(o‘?a'm)zee g 4 ‘3 In separate r”o N "} L9 % kW
H ~ ? ewsT) ; Py 4
e o ’ enclosure
S iy g W (g N
Py @
0 " o3rw i
TREATED  CONTROL®M  LIGHTING  DIESEL  FORCED AIRIBLAST  PRIMARY -:a';‘/z#v‘;:;
WATER, LTG. $ AUK PANEL GEN. AUX.  DRAFT WT. MEXCH. BY- PASS DIESEL GEN '
cine, PUMP (Relocate from FAN FAN pPuMp '
Pone! PP/ .
z
o
@
e L)
Existing -
[___.__._____.__._________ —_— - - [ Sl SR —_— 3
‘ 4B0Y POWER _ PAWEL "PP1”  S-N H
| 600 A 8y, l 8
L I I :
. \
| zvl ZOA) MJ} 200 ) IAJ) uJ) 20A 100A ) 100A) IOOAI) 20A. ) cooA L ?
. {cHa | 1]
Scze ! gt P
| =) | -
— - — ) e ) — -
¢ : § : £ Z - 3 i
M ] < e g o e 4 Y
9 % M b A * Kt g H
£ Y M M yl & N o 9
® ¥ 3 ¥ # a' &
N CONNECTED 515 A
HeAres o sripae venT sume WELDING wepiNG  Power HEATER EST DEMAND 2704
CONTROL CRANE BLOWER rumP RECEPT RELEPT RecerT
PAMEL (G (exist; (ExisT) 6OA. oA, 100 A
. (exist) (gebz)  Gusr)

Figure 10.

GENERAL NOTES:
/. Minimum wire size to be ™72,
2. Minimum condu/t slze to be . -
3, All conduit to be rigid galvanized unless noted otherwise,

Single-Line Electrical Diagram
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1, Services

A railroad spur to the site is considered unnecessary. A Southern i
Pacific main line extends through the San Fernando Valley with a spur through
Chatsworth, a short distance from the site. North American Aviation main-
tains an access road suitable for heavy trucking, from Chatsworth to the Field
Test Laboratories. Components as large as 60 ft long by 12 ft diameter, and

weighing in excess of 55 tons have been transported on this road.

2. Nearby Facilities

A machine shop (Building 011) cé.pable of fabricating sodium-system
components is located within a short distance (see Figure 1) of the site. Sodium-
system technicians and engineers are presently located in an adjacent sodium
laboratory (Building 006). Shops located at Atomics International's central facil~-
ity, within 10 miles of the proposed site, are adequately equipped to fabricate '
large sodium-system components. Metallurgical analyses equipment 'is located
at Building 006, and the analytical chemistry laboratory (Building 003) is a short
distance away. Computer services are available within the various company's

facilities.

3. Existing Equipment

The design shown in this report is based on installation of a gas-fired
Babcock & Wilcox sodium heater presently at Lewiston, New York. This heater
has a capability of 120,000,000 Btu/hr and a2 maximum flow capacity of 4000 gpm
of sodium at 850°F. All required operating auxiliaries are part of this heater,

including a control system.

An additional topping heater capable of continuous operation at 1200°F,

and suitable for intermittent operation for transient testing to 1350°F will be in-

stalled. The heat duty capability of the topping heater is required to be 31.0 x

106 Btu/hr with an approximate heating surface of about 2000 ft»Z with natural gas

firing. Both heaters will be fired with natural gas. The existing firing equipment

of the B&W heater will be modified for use with natural gas.

A combustion control system will maintain the terminal sodium tem-
perature from each heater constant over the entire range of operation.” This out~
let temperature setting provides the master control signal for the individual com-
bustion control systems which vary fuel and air supply to the unit over the opera-

ting range. In addition, the control system will permit manual division of loads
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between each heater, or operation of each heater alone, to obtain a desired

sodium delta t or outlet temperature.

The 3-Mw sodium-to-air cooler for minimum-load heat rejection in

‘the -pﬁmary'-sodium system is available at the Mine Safety Applicance Research

Company in Callery, Pa. This unit has never been used and was originally in-
tended as the replacement coil for the 3-Mw NaK heater being used in the MSA
test loop. .

The primary-system sodium pump is the HNPF test prototype free-~
surface unit available at Atomics International. This unit has a capacity of
7000 gpm at 165 ft of sodium head at 1000°F, The unit is complete with Dyna-
matic coupling for speed control, coupling control panel, and motor control

cubicle.

The secondary-system sodium pump is presently installed in the LCTL

and is a freeze-seal type. To obtain head and capacity required for this equip-
ment, a new drive motor is needed. A‘single-speed open-frame ac motor of
150 hp is considered appropriate. A replacement pump of adequate capacity is
available for installation in the LCTL.

Three 12-in. sodium valves are available at Atomics International for
incorporation into this equipment. Two of these are disigned for precise flow
control. In additon, a 10-in. flow-control valye built by Ohio Injector Co. may> '

be} available.

A 2-bbl sodium melt station complete with holdup tank, sodium filters,
valving, and electrical control panels is available in the LCTL. This unit is

portable and plugs into a power cable to become operable at any desired location.

.The start-up steam generator is a flash boiler of 15 boiler horsepower
currently installed as a part of the HNPF fuel-handling test installation. This is
a self-contained unit requiring only a water and electrical connection to make the

unit operable,

B. MAIN PIPING SYSTEMS

l. Primary Heat Transfer System

The primary-sodium systém is a single loop which transfers heat from a

gas-fired sodium heater to the intermediate heat exchanger to be tested. Sodium
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leaves the heater at 1200°F, passes through the intermediate heat exchanger,
and is pumped back to the heater at 850°F. Installed as system parts are neces-
sary filling, draining, and sodium-storage equipment, as well as purification
equipmenf. Piping is of Type 304 stainless steel. At the rated 350°F delta t,
1,140,000 1b/hr of sodium at 1200°F paéses through the gas-fired sodium heater
and enters the intermediate heat exchanger, where heat is transferred to the
secondary sodium loop. The free-surface pump, rated at 7000 gpm and 165 ft of
sodium head, returns sodium to the fired heater. Installed as part of the pri-
mary system, 3-Mw sodium-to-air cooler rejects heat to the atmosphere. For
this bypass-flow, an electromagnetic pump having 100~-gpm capacity is used.
This bypass loop provides minimum flow for the gas-fired sodium heater at all
ratings. It is also used for startup of the plant in order to establish the desired
sodium temperatures. A sodium fill-and-drain tank permits rapid sodium dump-

ing from the system and is used to fill the primary system.

2. Secondary Heat Transfer System

- The secondary-sodium system transfers heat from the intermediate heat
exchanger to the steam generator under test. Major components of the loop are:
intermediate heat éxchanger, test steam generator, and secondary-sodium pump.
Also included are necessary fill, drain, storage, cover-gas, and sodium puri-
fication equipment. Piping is Type 304 stainless steel. The steam generator
and the intermediate heat exchanger indicated on the layouts are the present de~
signs being considered as part of the Sodium Components Committee program.
Loop design is flexible enough so that a wide variety of other test units may be

readily installed.

The steam generator is located in the existing reinforced concrete pit
along with the secdndaryf-sodium-s ystem drain tank. Pit depth is such that the
evaporator and preheé.ter section of the steam generator are below grade. As an
added pr_e;:autiOn agé.inst a possible violent sodium-water reaction due to equip-
. ment failure, rupture discs discharging into an emergency separator are provided.
This is further described under Safety Aspects (Section V).

Sodium fiow rate for the secondary system is 1,140,000 lb/hr. Sodium
enters the steam generator at 1150°F and returns to the intermediate heat ex-
changer at 800°F. ' '
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3. Steam System

The steam system is the heat durhp and load simulator for the entire
plant. The system is a closed loop which receives steam from the steam gener-
ator at desired pressure. Steam flow is controlled by the throttle simulator.
The steam pressure is redﬁced, desuperheated, and eventually is condensed in
the steam-to-water surface condenser where heat of the system is rejected to

atmosphere via a cooling tower.

The system is designed at 100% base load to permit generation of 118,000
lb/hr of steam at 2200 psig and 1050°F total temperature when supplied with feed-
water of 500°F to the steam generator. In addition, two feed-water heaters form
a regenerative type of cycle. This regeneiative, condensing-bycle system is
similar to a basic power—Plant cycle with the throttle valve simulating steam ex-
pansion through the turbine. Steam can be generated in the test unit between ‘
2200 and 2400 psig at a temperature of '1050°‘F. Steam first passes through the
throttle simulating station, then through the high-pressure reducing station, and
then exits at 1000 psi and 980°F to the high-pressure desuperheater. The steam

is further reduced in pressure to 50 psi, desupe»rheated, and passed to the con-

denser.

A cooling tower supplies sufficient water to the condenser to cool the con-
densate to 250°F. Maximum cooling-Water flow rate is 8000 gpm; it enters the
tower at 120°F and leaves at 90°F.

C. AUXILIARY SYSTEMS

1. Sodium Purification

Low oxide level required for operation of the sodium systems is main-

tained by use of a circulating cold trap. This unit is based on HNPF design. it

is an air-cooled unit with.an internal economizer of over 200 lb oxide capacity.
Rapid system cleanup is achieved with the 10-gpm sodium flow rate through the
unit, v

With the lérgé sodium oxide capacity of the unit and the rapid cleanup rate,
a single unit is adequate to maintain the desired oxide level in both sodium loops.
With the high degree of piping system tightness, only intermittent operation of

the cold trap is required after initial system cleanup has been achieved.
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Oxide plugging meters in each loop monitor the oxide levels in the system
sodium. These meters are self-contained units with a solenoid-operated plug,
sodium flowmeter, and cooling blower. Plugging-temperature determinations

can be made approximately every 20 min.

Oxide monitoring of the secondary sodium is most important as most
steam generator failures result from slow leaks rather than from major break-

down. An unusual oxide rise rate is usually the first indication of possible fail-

"ure. This permits an orderly shutdown before any gross damage occurs. A

hydrogen detector, now under development, may also be installed.

2. Inert Gas System

The inert gas system serves as a protective atmosphere to prevent ex-~
cessive contamination of sodium. In addition it serves as a pressurization medi-
um to provide required NPSH for sodium circulating pumps and to effect transfer

of sodium from storage tanks into operating loops.

Gas required is supplied from bottles attached to appropriate pressure

- regulating systems and manifolds. No gas purification (NaK bubbler) or recovery

system is included in the installation. It is more economical and convenient to

- remove, by cold trapping, the small quantities of oxide contributed by the cover-

gas system to the sodium. During normal operation, only a small amount of in-
ert gas is added to the loop, so that a minimal amount of oxide is contributed to

the sodium metal from this source.

For general use in the test equipment, nitrogen cover gas is utilized be-
cause of availability and economy. For critical areas of the system (Such as
those operating at temperatures of 1200°F and higher) helium or argon cover gas
is utilized to eliminate the possibility of nitride formation. Although such forma-
tion has not been conclusively demonstrated in all cases, the conservative ap-

proach of using helium or argon is followed to eliminate any such possibilities.

To minimize carryover of sodium vapor and attendant vent-pipe plugging,
vent lines are heated to the point where they terminate in sodium vapor traps.
These traps are of the disposable type, thus permitting continuous loop opera-

tion.
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3. Preheating

Sodium piping in the primary and secondary loops is heated by tubular’

resistance heaters. The heating units are placed adjacent to the pipe and backed .

by a stainless reflector sheet. The reflector is covered by thermal insulation
which is in turn covered by a protective metal jacket. Very satisfactory heating
and reliability has been achieved by using this method on existing sodium piping

systems at Atomics International.

For sodium tanks where heating problems are not so critical, the use of
sti'_ip‘ heaters is adequate. Continuous operation of the heaters at low operating

temperatures permits this approach.

The steam generator under test will be heated by the gas-fired auxiliary

steam boiler to the sodium melt temperature.

4. Sodium Loading

~ Appropriate filling connections are provided for each sodium system.
Sodium is added to each system through the LCTL drum melt station. Use of
drum sodium, together with the melt-station filtering system, assures that in-

itial sodium is of comparatively high purity.

5. Feedwater System

The steam plant is furnished with demineralized water from a storage
tank of 8000-gal capacity. This tank is of aluminum-clad steel construction to

Prevent any contamination during storage.

Purity of the steam-system water is maintained by a side-stream polish-
ing unit. The latter continuously processes 5% of the condensate. This system
contains regeneration equipment, chemical mixing tanks, conductivity meters,

and necessary controls.

A small hydrazine injection pump serves as a backup to the deaerating
hotwell for oxygen removal from the condensate.

6. Cooling Water

Water supplied at the site requires only intérmittent chemical treatment.
A combination acid and phosphate feed system controls pH, and algicide is peri~
odically added. The blowdown rate is somewhat higher than would result with

lower mineral-content supply water.
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7. Instrument and Control System

The installation control system is similar in design and operation to an
actual nuclear power facility. All necessary instrumentation and control equip-
ment is provided for automatic or manual control during steady-state or tran-
sient conditions required by the testing program. The control room contains
instrumentation, control sub-panels, electrical starters, valve actuator control-
lers, and alarm annunciators. Data-logging equipment is capable of indicating
and recording any variable desired from equipment test or operation. The con-
trol system is a load-following, self-stabilizing system with a steam-pressure
controller which operates as a master controller for the plant. A detailed con-

trol diagram is given in Figure 9.
8. Electrical

A one-line diagram of the facility electrical system is shown in Figure 10.
The system consists of a high-voltage (4160) system to supply power to large
power equipment and a 480-volt system. The latter is further divided into a
motor centrol center, an emergency motor control center, and a power panel.
The emérgency motor control center can be fed from either the normal electri-
cal power source or a 300-kva automatic-starting diesel-generator set. The sys-
tem is provided with automatic switching in case of power outage on the electri-
cal feeder; the emergency system will permit operation of critical auxiliaries so

that orderly plant shutdown can be carried outand damage to equipment prevented.

Electrical resistance heaters similar to those on the sodium storage tanks

will be installed on each intermediate-heat-exchanger unit received for test.

The steam generator is partially preheated by the 15-boiler-horsepower
auxiliary steam generator. Steam at 150 psig is circulated through the unit until
a temperature of 300°F is reached. Portions of the outer shell of this unit have

elec‘trical resistance heaters to speed up the heating process.
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Hl. SYSTEM OPERATION

A. PRIMARY AND SECONDARY SODIUM SYSTEMS

Primary sodium is transferred through the intermediate heat exchanger and

gas-fired heaters by a motor-driven, free-surface pump. A side stream of ap-

proximately 10% flow is continually bypassed through the air-blast heat exchanger.

This air-blast heat exchanger, which is in parallel flow with the main system,
provides a minimum flow to protect the sodium heater during emergency and
transient operation. The basic heat-transfer system as designed, is capable of
operation with a delta t as low as 300°F across the primary system at 100% load.
At this delta t, the sodium flow rate is 1,326,000 1b/hr. The loops are capable of
full-load operation with a delta t as high as 550°F and a corresponding flow rate
of 724,000 1b/hr, or approximately 1800 gal/min. The heat balance (Figure 8)is
a base case of 350°F delta t and 1,140,000 1b/hr sodium flow.

There are two gas-fired sodium heaters provided with all necessary firing
controls. The main sodium heater is a 35 Mw and a second topping heater is con-
nected in series. Both sodium heater outlet temperatures are maintained by
three-mode temperature controllers installed at the heater outlets. These tem-
perature controllers remote-set the fuel gas flow controllers set points which in
turn establish the correct fuel gas flow for each heater. Heater fuel gas flow
establishes proper combustion air flows by remote-setting the combustion air
flow controllers. An adjustable fuel gas and combustion a:ir flow ratio is provided
for maximum controllability. The combustion air flow final control elements are

located in the blower discharge ducts.

Sodium flow in the primary loop can be varied either by the variable-speed
coupling on the sodium pump or by operating the flow control valves in the main
and auxiliary i)iping loops. This arrangement permits a maximum of flexibility
especially desirable during the transient testing described under System Capa,’bil-
ity (Section IV).

The heat-exchanger bypass system contains a 3-Mw sodium-~to-air heat ex-
changer, a 100-gpm electromagnetic sodium pump and a sodium-flow control
valve. This bypass heat-rejection system protects the sodium heater against
damage in the event of test-loop outage. To accomplish this protection; the loop

is designed to handle 10% of full flow and to reject 5% of the system heat capacity.
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This system is also utilized during thermal transient tests to bypass the main
sodium heater during thermal-shock testing of the heat exchangers.

B. STEAMSYSTEM

. The steam section of the test installation is the heat dump for rejecting
35 Mw of heat. This system receives steam at 2200 psi or 2400 psi and 1050°F
and through a series of pressure-reducing and de-superheating stations, rejects
its heat to a water-cooled condenser, which in turn rejects heat to a forced-
draft cooling tower located on the west side of the facility. The heat rejection
system duplicates that of a typical power-plant cycle. There are two regener-
ative feedwater heaters in series, a boiler feed pump, a booster pump, ‘and a

deaerating condenser.

Steam leaving the generator passes through a throttle valve which controls
plant load. It then passes through a pressure-reducing and desuperheating sta-
tion for which steam exit conditions are 900 psia and 600°F. The steam is fur-
ther throttled and reduced to 50 psia at 450°F and is then passed through a de-
superheater to the condenser. Steam enters the condenser at 30 psié. and 265 °F.
The entire system is maintained under a pbsitive back pressure of not less than
25 psia to prevent in~leakage of air to the system. In this way minimum deaer-
ation requirements are imposed. Deaeration is accomplished within the con-
denser. On leaving the condenser, condensate enters the booster pump which
provides a pressure of 200 psia to the suction of the boiler feed pump. The boiler
feed pump is rated at a top disché,rge pressure of 2500 psi absolute and discharges
via a high-pressure feedwater heater to the steam generator. The feed pump is
a 7000-rpm unit driven by an electric motor and is of constant-speed design.

Feedwater is returned to the steam generator at 500°F.

As studies of current power cycles indicate that feedwater temperatures do
not normally exceed 550°F, feedwater temperature of 500°F was selected. This
selection significantly decreases the cost of feedwater heating equiprhent. The
two feedwater heaters are closed shell-and-tube types. The heaters take steam

from the high-pres sure steam lines and are drained to the condenser.

Cooling water for the condenser is provided by a tower which supplies a suf-
ficient quantity to cool condensate in the hot well to 250°F. Cooling water re-~
quirement is 8000 gpm; water enters the tower at 120°F and leaves at 90°F. Tower

make-up rate, including blow-down, is 100 gpm.
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The steam condenser is of ohce-through design, and cooling capability is
controlled by regulating flow of cooling water through the condenser. Feedwater
flow is controlled by use of either a three-element flow-regulating valve which
senses steam flow, feedwater flow, and drum level for the drum (recirculating)
type gen‘erators, or a temperature element in the return sodium flow in a non-
recirculating type steam generator replacing the level unit. In addition to the
three-element feedwater control valve, there is a feedwater recirculation sys-
tem which, at minimum flow for the boiler feed pump, opens a valve and returns
part flow of the boiler feed pump to the condenser. This valve operates only at
low flow through the boiler feed pump. In this way a constant-speed boiler feed
pump can be utilized with significant cost savings. The boiler feed pump has
been sized to permit generation of steam at 2400 psia and 1050°F, in accordance

with current power-plant practice.

C. WATER TREATMENT SYSTEM

‘ Once-through steam generators require solid-free water with a conductivity
between 1.0 and 0.1 micromhos, total dissolved solids not over 0.5 ppm, and a
silica content not over 0.2 ppm. In addition, make-up must be oxygen free, and
equipment must be supplied which will maintain the system at the above purity.
In order to obtain make-up water of this purity, demineralized water is neces-
sary. System make-up requirements are estimated at 2% of flow from the steam
genefator. ‘This requirement takes into consideration emergency blow-down re-
quired during cléanup of the system. Therefore, this make-up rate is adequate
for system leakage, flushing, and normal blow-down from both drum-type and
once-through steam-generator units where the steam generator to be tested is a |
steam-drum type and is suitable for a continuous blow-down system. Blow-down
from this plant will be sent to the blow-down tank outside the plant building. De-
- 'mineralized water for the test equipment is contained in an aluminum-lined,

carbon-steel storage tank of about 8000-gal capacity.

A transfer pump provides system make-up. The transfer pump takes de-
mineralized water on demand and éupplies it to the hot well of the steam con-
denser. Sufficient storage for a 24-hour supply of make-up at the 2% rate is
provided. The pump is sized to provide 2 hours of emergency operation of the
test steam generator at 20% of capacity. This protects the steam generator in

event of power outage or failure of the boiler feed pump. The transfer pump -
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may be operated from the emergency power supply, and can supply water at

200 psi through the high-pressure feed-water heater into the steam generator.
This prevents undue thermal shocking of the cold end of the steam generator,

as well as providing sufficient water during the time necessary either for recov-

ery of the main power supply or for an orderly shutdown of the system.

D. CONTROL SYSTEM

The control system is load following and self-stabilizing. The master con-
troller is the steam pressure valve, which simulates a turbine throttle valve.
A control diagram is presented in Figure 9. Feedwater flow is regulated by a
throttle valve. Secondary-sodium flow may be controlled by either a throttle
valve or by pump speed, through a magnetic coupling to the pump drive motor.

Primary -sodium flow is regulated by pump speed.

Changes in steam pressure will adjust the sodium flow. Feedwater flow
from the boiler feed pump is adjusted by signals from the water-level sensing
element in the steam generator, from the steam flow controller, and, for im-
proved stability, from feedwater flow. The boiler feed pump is of constant-
speed design with 2 minimum permissible flow. When the flow requirement is
below this minimam, a part of the pump output is automatically returned to the

steam condenser,

Secondary-sodium flow is held proportional to steam flow and varies di-
rectly with the throttle (master controller) setting. A reset signal from the
sodium temperature at the outlet of the steam generator trims the sodium flow

to maintain a constant outlet temperature.

The control éystem permits variation in the ratio of primary-to~secondary
flow. A flow meter in the secondary-sodium loop provides the signal to main-
tain the required flow in the primary loop. The outlet temperature from the so-
dium heaters is held constant by controls on the gas burners and forced-draft

fan dampers

Output of the plant is indicated by the product of primary-sodium flow and

delta t across tl'}e heater.

In order to protect the heaters from the possibility of gas explosion, a flame-
failure system for trip-out is provided. The forced-draft fan remains in opera-

tion. Sodium outlet temperature above the setpoint trips an alarm. Sodium flow
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rate lower than minimum first alarms, and then trips the unit if uncorrected.
Fan failure equipment indicates the air flow across the fan; in event of loss of
flow the entire unit is shutdown. A time delay system for startup of the unit
causes a number of air changes to take place in the heater prior to automatic
light-off of the unit. Automatic restart is not available in event of trip-out of

the unit; it must be manually restarted.

A steam-generator isolation system isolates the steam generator in eveni:
of a major sodium-to-water leak. This is detected by a rise in pressure in the
secondary expansion tank (or, if violent, by failure of the rupture discs). This
closes the steam throttle valve and the feedwater regulating valve, and opens
the Electromatic relief valve. Sodium valves on the inlet and outlet of the steam
generator close, thereby isolating the unit, which then exhausts through rupture
discs or through the Electromatic relief valve. The boiler feed pump is stopped,
and the fired heater continues to operate at low power through its own bypass

heat-rejection system.

In addition, a hydrogen-detector installation in the sodium system at the
steam-generator outlet provide an alarm in the steam-generation system; the

operator can then manually shut down the unit.
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IV. SYSTEM OBJECTIVES

The following discussion presents the design objectives of the test installa-
tion described in this report and may be modified during final design of the actual

equipment.

A. GENERAL SYSTEM PARAMETERS ¢

Both sodium systems are designed for continuous operation at 1200°F with
éapability up to 1400°F for short intervals. The primary-sodium pump system
has a flow capability of 7000 gpm at 165 ft of sodium head. This extra flow ca-
pacity permits evaluating the intermediate-heat-exchanger heat transfer coeffi-
cients over a wide range of sodium flow. Flow variability becomes especially
useful when détermining shell-side film coefficients. System design is based on
a flow rate of 3240 gpm at a heater delta t of 300°F or a flow of 1760 gpm at a
delta t of 550°F.

The steam system is designed for a operating pressure of 2400 psia at a

temperature of 1050°F, Thermal capacity of the entire complex is about 35 Mw.

B. TRANSIENT CONDITIONS

APDA-134 lists expected transients for sodium-cooled reactors. These

~ transient conditions may be simulated in the proposed test equipment as describ-

ed below. In all transients, the sodium heater and other permanent components
of the test installation are protected against thermal shock to the maximum pos-
sible extent. The transients can be imposed on the test pieces repeatedly and
as rapidly as the system valves, piping, and controls other than the permanent

units can be brought to.the required operating temperature.

1. Reactor Scram Simulation

Severity of temperature and flow transients imposed upon heat exhangers
by load rejection depends to some extent upon the quantity of sodium in the sys-
tem. The rate at which heat decay occurs depends upon the quantity of sodium
stored at the reactor outlet temperature. It is desirable in this facility to simu-
late different decay heat rates for various reactor designs. Scram conditions
may be simulated in this plant design by a reduction in temperature at a prede-

termined rate. Desired reduction in temperature, of 35°F/sec for 10 sec, in
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the primary system may be obtained by returning primary sodium from the

- pump directly to the intermediate heat exchange, bypassing the heater. The

heater is protected from thermal shock by dropping the fire in the heater and

maintaining flow through the 3-Mw airblast heat exchanger.

2. Loss of Sodium Pumping

v Temperature decay following loss of pumping depends, in general, upon
sodium velocity in the lines at the time of the scram, the flow résistance, and

the inertia of the pump rotating assembly. In the primary and secondary system

of the design shown, electrically driven, centrifugal pumps are utilized. The

effect on the heat exchangers of loss of pumping may be observed directly by
interrupting the power supply to the pumps. Sodium control valves on both the
primary and secondary loops may be positioned in order to vary rate of flow

decay.

3. Rapid Load Swings

The basic control concept in sodium~reactor power plants is that a con-
stant steam outlet pressure from the generators bIe maintained. Changes in
steam demand affect steam pressure, which in turn affects the steam-generator
cold-leg temperature. This change in cold-leg temperature sets flow rates of
Primary- and secondary-sodium pumps. In the installation described, similar
to reactor plants, steam pressure is the master-control variable. Changes in
steam flow may be made by varying the throttle simulator valve, which in turn

sets the flow rate of primary and secondary pumps. A change in the primary

 flow tends to change the heater outlet temperature, and adjustments of the fuel

gas valve and the dampers controlling the flow of air in the fired heater result

~automatically. Therefore, rapid load swings, whether they be ramp changes or

step changes, may be made by changes in adjustment of the throttle valve.

| 4, Losé of Feedwater Flow

Failure of the boiler feed pump in a power plant results in loss of feed-
water to the steam generator. The steam generator boils dry and temperature
transients are introduced into all components in the plant. This type of tran-
sient may be simulated on this test system by closing the feedwater valve and
opening the pump bypass line to the condenser. In thi‘s way, the boiler feed pump

is completely protected, and a fast transient may be imposed upon the heat
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exchangers without damage to the test equipment. In addition, any feedwater
flow transient may be simulated by proportioning of the bypass valve as well as

the boiler feedwater valve.

A reactor outlet sodium temperature rise of 11°F/sec may also be simu-
lated by raising the sodium temperature from the heater and cooling a portion of
it in the bypass loop. The cooled sodium would then be mixed with theA flow to
the intermediate heat exchanger. By shutting down the bypass cooler, a ramp
increase in the temperature of the inlet sodium to the intermediate heat ex-

changer may be accomplished.
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V. SAFETY ASPECTS

A. GENERAL FEATURES

Experience at Atomics International has indicated that, with proper design

~ and inspection, leaks in sodium systems can be kept to a minimum. About 95%

of sodium-system leaks which occurred were of a size that the sodium did not
penetrate the thermal insulation. The characteristic dense white smoke of burn-

ing sodium serves as a reliable leak indicator and locator for nonradioactive

systems. Because of the very limited usefulness and doubtful reliability of leak-

- detection systems as a.pplied to sodium piping, none has been included in this

design.

All critical inert gas vent lines and sodium drain lines are equipped with
quick-acting valves with pneumatic operators. An adequate compressed-air

tank permits valve operation even in the case of an electrical power failure.

The test pit which contains the steam generator is designed with a carbon
steel liner to a height sufficient to contain the entire secondary-system sodium

charge.
B. STEAM-GENERATOR EMERGENCY VENT SYSTEM

This system is designed to prevent damage to the sodium systems and feed-
water systems in the unlikely event of a rapid tube rupture within the steam
generator. Tube failures usually begin as minor leaks. In the event of small
leaks, an oxide buildup occurs on the sodium side of the system, as pressure
in the steam system is higher, and leakage occurs toward the secondary-sodium
system. These small leaks may be detected through sodium oxide monitoring.
The operator may then shutdown and make necessary adjustments or repairs to
the system. In event of a large leak, a buildup of pressure occurs in the expan-

sion tank and sounds an alarm.

In the test steam generator under consideration, which has a gé.s space over
the sodium in the unit, the buildup of gas pressure occurs within the unit and in
the secondary-system expansion .tank. A signal alerts the operator in event of
this pressure ri,se.- Should the pressure rise be normal (slow), the operator may
manually shutdown the system. Should pressure rise continue and the operator
not take action, or should pressure rise be rapid, the automatic rejection sys-

tem begins its operation in the following sequence: the feedwater regulating
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valve begins to close, and the electricé,lly driven feedwater pump stops, the
steam throttle valve on the discharge side of the superheater begins to close,
and the Electromatic relief valve begins to open and discharge its pressure to
atmosphere; sodium valves on the inlet and outlet of the steam generator and in
the secondary system begin to close, and the secondary-sodium pump stops.
This ‘effectively‘ shuts down the sodium system. The sodium dump valve opens
and dumps the contents of the secondary-sodium system to the drain tank within
the steam-generator pit. If the pressure still rises rapidly in the steam genera-
tor, the rupture discs located on the superheater and evaporator sections fail and
discharge the sodium-water reaction products to the separator provided, which-
in turn discharges steam and water to atmosphere and contains the solids and

liquids within the separator tank.

The gas-fired heater is protected. On failure in the secondary system (that
is, the steam generator), the alarm signals are delivered to the fuel gas valve
on the heater, and immediately drop the heater to the minimum fire (5% heat
load and 10% flow rate). The primary pump is de-energized, and the auxiliary
pump continues its operation, passing sodium through the airblast low-level-
heat rejection system, which is always in operation. This minimum fire main-
tains temperatures in the primary-sodium system, and the operators may pre-

pare an orderly shutdown of the gas-fired heater.
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'APPENDIX A: MATERIAL LISTS

I CRITICAL - SYSTEM MATERIALS

Item l System ' Temperature (°F) | Material Notes
main (all) 1200 (maximum 304 SS
8-in. sodium operating fluid all joints welded
.. (seamless)
Na piping temperature)
main (all)
8-in. sodium 1200 304 SS piston operated
Na valves
main gas- - primary existing-test-
fired sodium sodium 1200 316 SS facility heat
heater circuit source
Na - to- Primary tube sections,
air,low-~level | sodium 1200 347 SS Cu f{ins, :
heat rejector | circuit stainless clad
main Na Primary 850 existing free-
circulating sodium (operating fluid 304 SS g
- . surface pump
pump circuit temperature)
main Na Primary |-
fill~and- sodium | 850 carbon
drain tank circuit ¢
2=in. fill- s .
and-drain Primary carbon connecting
< sodium 850 nipples of SS
Piping and . . steel
valves circuit as necessary
main Na rimar
expansion p di y 1200 304 sSS
tank sodium
cold-trap . carbon
assembly sodium 80_0 steel
main Na secondary existing freeze-
circulating sodium 800 304 SS g
. . seal pump
pump circuit
‘main Na secondary carbon
fill-and- sodium 800 steel
drain tank ‘circuit
2-in. fill- .
and-drain se c?ndary carbon connecting
C. sodium 800 nipples of SS
piping and . . steel
valves circuit as necessary
NAA-SR-5993
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I CRITICAL - SYSTEM MATERIALS (Continued)

Item System | Temperature (°F) | Material Notes
main Na secondary
expansion sodium 1150 304 SS
tank circuit
high-pres- :
sure, spray- | steam 1000 2-1/4Cr -
type desuper- circuit 1 Mo
heater
low-pres-
sure, spray- steam 500 carbon
type desuper- circuit steel
heater
high-pres- -
sure, feed- steam 600 ca.rblon
waterheater circuit stee
low-pres-
sure, feed- steam. 500 carbon
water heater circuit steel
main-steam steam 300 carbon
condenser circuit steel
main-steam steam 100 2-1/4Cr tsc;?;sljgz;:ssure,
pipe circuit 1-Mo desuperheater
main-steam steam 750 carbon aSﬂ::: lsl;%};;l-):e s;
pipe circuit steel desupe rheate};'p
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II EQUIPMENT LIST

Item |Quantity Description Remarks
Primary Sodium Circuit
1 1 Test Installation heat source. - Consisting of existing
Full Load, Test Installation, base oil-fired sodium
operating conditions: heater, now located
‘ at Lewiston, N.Y.
Heat load: 120,000,000 Btu/hr Requires conversion
Sodium temp, in: 850°F for natural-gas firing
Sodium temp, out: 1200°F and a new topping
Flow: 1,142,000 lb/hr heater with a duty of
1 1 31.0 x 106 Btu/hr with
outlet temp. capability
of 1300°F.
2 1 Main F.D. Fan and Motor - for
Heat Source
Fan-53,400 cfm with inlet boxes Existing equipment,
and Dampers 200-hp drive now located at
' Lewiston, N.Y.
3 1 Sodium-to-air, low~level, heat
rejector.
Test Facility base, operating Existing sodium
conditions: heating sections now
Service: startup and low-load located at Callery, Pa.
testing :
Heat Load (max): 10,000,000
Btu/hr
Sodium temp in (max): 1200°F ’
Sodium temp out (max): 850°F
A Flow: 100,000 1b/hr
4 1 Forced-draft fan for low-level
Heat rejector with motor and
duct work ‘ ’
Fan: 30,000 cfm, 75-hp motor
5 1 Main sodium circulating pump with Existing free-surface
motor. sodium pump located
Capacity of available equipment: at Al test site near
Flow: 7000 gpm Chatsworth, Calif.
Head: 170 ft (possible use of ex-SIR
EM pump of 3300-gpm
capacity)
6 1 Low-flow sodium circulating EM

pump and motor
Service: Startup and low load
testing
Flow: 300 gpm
Head: 50 ft
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II EQUIPMENT LIST (Continued)

Item | Quantity - Description Remarks

Primary Sodium Circuit

7 1 Primary Sodium Expansion tank
1,000 gal S

8 1 Primary -sodium fill and drain tank
5,000 gal

Sodium cold trap, Air Cooled
(for primary and secondary sodium)
with Blower and Motor

C— -
0
o

10 1 Plugging~-meter assembly

d Secondary Sodium Circuit
' 100 1 Main sodium circulating pump Existing freeze-seal
| capacity of available equ1pment sodium pump located
U Flow 3000 gpm at Al test site near
P Head 120 ft Chatsworth, Calif.
T 101 1 Secondary-sodium expansion tank (possible use of ex-
1,000 gal SIR EM pump of 3300~

gpm capacity)

102 1 Secondary-sodium fill- and -drain Possible use of 5000
tank, 3,000 gal gal ex~-SIR tank now
at ANL
103 1 Plugging-meter assembly

Water-Steam Circuit

200 1 High-pressure spray~type
desuperheater
Full load base, operating
conditions:
operating pressure: 1,000 psia
inlet temperature: 980°F
outlet temperature: 600°F
main steam flow, in: 118,000
Ib/hr
spray-water flow. 30, 300
lb/hr
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II EQUIPMENT LIST (Continued)

Item

Quantity

Description

Remarks

201

202

203

204

205

Water-Steam Circuit

Low-pressure spray-type desuper-
heater
Full load base, operating condi-
tions:
operating pressure: 50 psia
inlet temperature: 450°F
outlet temperature: 265°F
main-steam flow-in: 102,100 1b/hr
spray-water flow: 8750 lb/hr

High-pressure feed-water heater
Full load base, operating conditions:

duty: 19,600,000 Btu/hr
flow main condensate: 118,000 1b/hr
temp in condensate: 350°F
temp out condensate: 500°F
design pressure: 2500 psig
flow steam: 25,700 lb/hr
condensing pressure: 800 psia

Low-pressure feed-water heater

Full load base, operating conditions:

~ duty: 18,000,000 Btu/hr
flow main condensate: 148,300 1b/hr
temp in condensate: 225°F
temp out condensate: 343°F
design pressure: 300 psig
flow steam: 20,500 1b/hr
condensing pressure: 300 psia

Main-steam condenser equipped for
deaeration

duty: 120,000,000 Btu/hr
condensing pressure: 25 psia
steam flow: 110,850 1b/hr
cooling water temp in: 90°F
cooling water temp, out: 120°F
cooling-water flow: 8000 gpm

Cooling tower with induced draft
fan and motor
duty: 120,000,000 Btu/hr
flow: 8,000 gpm
temp water, in: 120°F
temp water, out: 90°F
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II EQUIPMENT LIST (Continued)

Hl

Item | Quantity | Description | Remarks
Water-Steam Circuit
206 Condenser cooling-water pump
flow: 8000 gpm
head: 70 ft
207 Condenser cooling-water-pump
motor, 200 hp
208 Main-condensate circulation pump
350 gpm, 250°F water
head: 500 ft
209 Main-condensate circulative~
pump motor, 100 hp
210 Boiler feed pump
flow: 400 gpm
discharge temp: 350°F
head: 6,000 ft
211 Boiler-feed -pump motor and gear
900 hp
212 Gas-fired startup boiler Existing equipment
15 hp, 160 psi located at AI test
site near Chatsworth,
Calif,
213 Treated-water storage tank,
8,000 gal
214 Treated water circulation pump
50 gpm; head: 50 ft ‘
with 10-hp motor
215 Steam generator blowdown tank
1,000 gal
216 Demineralizer unit
flow: 7 gpm
Subcooler for demineralizer unit

217

10 gpm cool condensate from
250°F to 100°F
50 -psig nominal design
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IIl MATERIAL LIST, ELECTRICAL SINGLE LINE

Amount

Description

Remarks

4160-volt switch gear Gen. Electric class
M20 outdoor 5 breakers rated 1200 A
Protective devices:

1)

2)

On incoming line (1 only)
3CT

151

1 27 on bus

- 2 PT 4200-120

3CT

W.H. meter ,
Ammeter and switch
Voltmeter and switch

On each branch circuit (4 only)
1 Window CT

1 50N

2CT

1 49

1 50

480-volt motor control center consists of
four 20-in. ~-wide sections and contains

1 800~amp incoming breaker

1 350-amp branch circuit breaker
1 250-amp branch circuit breaker
1 20-amp branch circuit breaker
6 size 1 CBS

3 size 3 CBS

1 size 4 CBS

All CBS to have individual 120-volt trans-
former for control

280-volt motor control center consists of
three 20-in. ~wide sections. Contains

1 Auto transfer switch 30 400 amp
1 50-amp branch circuit breaker
3 20-amp branch circuit breaker
2 size 1 CBS

1 size 4 CBS

1 size 5 CBS

All CBS to have individual 120-volt trans-
formers for control

480~-volt power panel

Existing, but replace
one existing breaker
with 3@ 20-amp
breaker
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h III MATERIAL LIST, ELECTRICAL SINGLE LINE (Continued)
Sy Amount | Description l Remarks
| | 1 480-volt 3p emergency diesel, generator
! . 8PF 300-kva with 350-amp circuit breaker.
1 L’ Aux to include pneumatic start unit
| 0 1 lighting panel 120/208 39
| Li 4W with 2019 cts.
| . 1 10-kva 480-120/208 indor transformer
, LJ 1 lighting panel "'LPI" Existing
i : 3300 ft 500-MCM RH-RW 600-volt conductor
R 150 £t 350-MCM conductor
!
.U 180 ft No. 2/0 conductor
| . 150 ft No. 1/0 conductor
} i
; Ll 150 ft No. 2 conductor
T 1000 ft No. 4 conductor
: }
I b 250 ft No. 6 conductor
t 2000 £t No. 12 conductor
| 600 ft No. 4 conductor
}
|
L 1000 ft No. 4/0 conductor
! 450 ft No. 4/0 4160-volt.conductor Okonite
| L? No. OK10519
. 120 ft No. 6 4160-volt conductor Okonite
‘ b No. OK10505
!' 120 ft No. 1 4160-volt conductor Okonite
Li« No. OK10511
L 600 ft No. 8 4160-volt conductor Okonite
t No. OK10503
| - 3 800 ft 3/4~in. conduit
| L 50 ft 1-in. conduit
}
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I MATERIAL LIST, ELECTRICAL SINGLE LINE (Continued)

Amount | Description Remarks
400 ft 1-1/4-in. conduit
300 ft 2-in. conduit
50 ft 2-1/2-in. conduit
260 ft 3-in. conduit
1 riser on 4160-volt service pole
3 nonfused cutouts on 4160-volt pole
1 new 40-ft 4160-volt service pole with cross-
arm dead-end construction
(next to existing pole)
1 heating control panel 3§ 4W S-N with 24 l-pole
15-amp "EH" breakers
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into process-variable group numbers. All components in the same
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- FPirst Letter Designations
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Measuring-systems and control-loop instrumentation are separated

instrument-circuit use the same suffix number.

accordahce with the following table;

Type
Flow

Level
Pressure
Temperature

Misce.
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Specific instrument identification numbers have been assigned in

Group Numbers

100 through 199

200 through 299

LOO through 499
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_ Lot 19 REV J12-08

INSTRUMENT b—m—-— ATOMICS 7593 wNo. 446110
TAS REFERENCE DWGS INST ADDITIONAL DATA
Ser'{%s APPLICATION SPEC NO. '
100 = |Flow Record ' Section A Page 1
Record &
100 Flow Control Section Page 2
100 Flow Computer Section Page 3
200 Level | Record Section Page 1
Indicate .
200 Level Control Section Page 2
Record
200 Level | Control Section Page 3
| 300 Press, | Indicate Section Page 1
300 Press, | Indicate Section Page 2
Indicate '
300  JPress.| oontrol Section Page 3
, , Record
300 Press,| Control Section Page b
1 EMF Scanner Section Page 1
Record
koo Tenp. Control Section Page 1
_ Safety
400 Temp. | Control Section Page 2
100 Flow Trans. Section 1 Page 1 Aiﬁ
100  |Mimc. | Trans. Seotion Page 2
200 Level | Trans. Section Page 3
300 |Press.] Trans, Section. ‘Page 4
REMARKS:! €NGR | M.B.Bagley
L CHK
47 [arro
DATE =i 2=

|
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Ti0-1 =19 K2V 12°6G8

| CATEGORY ATOMICS - .
INSTRUMENTY e NTERNATIONAL 7593  No. 446110
INDEX Index INTE PROJECT  SCTI PAGE 61
A | ,
| T ”& APPLICATION REFERENCﬁ »DWGS ‘PlthS‘l;‘o' ADDITIONAL DATA |
ML -y SRR m—— _—4
300 Press, | Trans., ‘Section F Page 5
Control :
100 Flow Valves Section G Page 1
Control
200 Level Yalves Section G Page 2
Control
300 Press.] Valves Section G Page‘B
Control
koo Temp. | Valves Section G Page 4
Control
- 900 Misc. | Valves “Section G Page §
Control
$00 Misc. Valves Section G Page 6
Solenoid
100 Flow Valves Section J Page 1
Solenoid
200 Level | Valves Section J Page 2
Solencid
koo Temp., | Valves Section J Page 5
900 Misc, Solenoid »
Valves Section J Page 4
100 Flow Hand R
Control Section K “Page 1
§00 Misc. | Eand , :
Control Section K Page 2
Hand L
900 Misc. Control Section K- Page 3
100 Flow | Misc. Section L Page 1
REMARKS: ener | M.B.Bagley
% ' CHK |
800 048 s
e rewer v ~7-;~ e Ty TN DATE . - =9
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Jad-L-19 REv. 1200

| CATEGORY =1 acez  un LLfinr "
INSTRUMENT ATOMICS 7593 NO. 446110 Sec A
WNDEX | Recorder INTERNATIONAL  [- =t —
TAQ 19 ‘
NO, Flow APPLICATION REFERENCE DWGS .PIENOS‘l;‘o. ADDITIONAL DATA
. : 100
3=Mw cooler 3«t0 15-1b receiver recorder
FR-103 | bd. |Na inlet bnd 4" meter run
: steam te -to 15-1b receiver and meter
FR-~108 bd. feedwater run using 2" flow nozzle
heater 1
steam to - %0 1l5-1b receiver and meter
FR-109 | bde. |feedwater run using 2" orifice plate
 heater 2
feedwater - to 15-1b receiver and meter
FR-110 | bd. heater 1 by~ run using 2" flow nozzle
pass to cond. :
main L.P. 4P- to 15- 1b receiver and metver
FR-112 | bd. steam header’ run using 20" flow nozzle
I
REMARKS: TR |2 & 49&3‘
. P (L | v
- It% APPD y
OATE‘%//f £ 60
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ATOMICS

CATEGORY : -
INSTRUMENT ;9;5-1%-—— 7993 No. 446110 Sec.A
mx ) Control . lNTERNAT'ONAL PROJECT SZCTI l"*‘ ’.63
TAg - | Flow REFERENCE Owes | INsT ADDITIONAL DATA
NO. 100 APPLICATION SPEC NO.
air to main - 2<mode, 3-to 15~1b pneumatic
FRC-100] ‘bd. Na heater with remote set, and pitot tubg.
_ fuel gas to 2-mode, 3-to 15-1b pneumatic
FRC-101] bd. main Na with remote set and 8" meter
. heater ran ’
an main heater 2-mode, 3-to 15-1b pneumatic
FRC-102 bd. Na inlet with remote set and 8" meter
- 7 un
sec, ypump 3-to 15-1b receiver recorder
FRC-104] bd, Na eutlet controller single mode remote
" ter_run
_ ‘ steam-gen. 3-t0 15<1b receiver controller
FRC-105] bd. | steam outlet single mode and 6" meter run
~ naing . flow nazzle
: steam~-gen 3-t0 15-1b receiver controller,
FRC-106 bd. feedwaterl:: single mode and meter run usind
inlet " _flow.pozzle; remote ast
- K ;tempergt;on 3-t0 15-1b receiver controller, :
FRC-10 3d 0 to . LB B
1 b d@superheatey Ei“gaﬁgggfgmigﬁg'§“§é¥"ﬁng 2
atemperation 3-to 15-1b receiver controller, ,
FRC-111] b®d. | E O to L.P, ‘|2-riode with remote set and metdr
- d8superheates Jrun using 1-}%" orifice plate. |
v feedwater to 3.t0 15-1b receiver controller,
FRC-11% bd. heater 1 single tode and meter run ueina
- " orifice plate
oling-towe 3.t0 15~1b receiver and meter
FRC-114 bd. c¢o g-towey run using 16" line and orifice
vater late
Gae to Na 2:mode, 3-.15 1b, receiver wvith
FRC-11% bd. | Topping remote set and 8" meter XuURm
Heatox
, Air to Na 2-mode, 3-15 1lb receiver with
FRC-114 bd. | topping remote set and pitot tube
hastar
REMARKS: 8 . ENSR | ¥.B.Bagley
00 050 cHK | "
DATE i
e gV . . .

L VR -..*.‘ﬁ-m s ]
@« nateld 120 196NN
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T59=L19 K&y 12-0G0
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INSTRUMENT  [—SAl=e08Y \T ATOMICS | 7503 wo. khéno  lSeo.s
INDEX Computer INTERNA L PROJECT SCTI PAGE 64
TA iy ' 0ATA
. NOO Flow APPLICATION REFERENCE DWGS sr’IS‘:ST“o ADDITIONAL DAT. ‘
100 » i
| — - N
FC -1000b4. g:g §:t:or- ° 3«t0-15-1b: proportional ratio
P rear Jcontrol relay
FC_-104] bd. sec-to-pri. 3-to0 15=1b proportional ratio
P Tear co {at o relay ,
n
FCp-115| bd. |topping Htr. 3-t0 15-1b proportional ratio
rear |air-gas ratio relay
adiust
PCp-105 {Main steam ;Proportional ratio relay
flow pneumatic
REMARKS: €NoR M.B. Bagley |
v CHK :
800 051 APPD :
L. . DATE jli-%
REGWPITPR - < ° P T PN " ~
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INSTRUMENT  [—SATES0RY ATOMICS 7595  NO. 446110 Sec. B
INDEX Recorder INTERNATIONAL PROJECT  SCTI lpace 65
Level FERENCE DWGS | INST
T8 jterell apruication FREEE LI i Ho.
Pri. drain l
1R-200 | ba ank 3- to 15 - 1b receiver
Prio exp.
1R-201 | pa. | Penk
Sec. exp.
LR-202 | bd. |tamk v
Sec. Na drain
LR-207 | bvd. |tank 3- to 15- 1b receiver
Stean-gen 13 - to 15- 1b receiver
LR-208 bd. &gegf Na
Steam-gen 3- to 15~ 1b receiver
1R-209 | bd. |13vef ™
REMARKS: ENGR M. B. Bagley
CHK. '
800 052 APPD :
o DATE | H1=
ISP - P T TR

e Nt =0 B2V 121




CATEGORY ]

L _T50-L19

KEV 1260

INSTRUMENT  Mioiioator NTQ;‘&’&!%% AL 7593 NO. 446110 Sec. B
INDEX Control: | PROJECT SCTI PAGE 66 | -
TAO » Level REFERENCE DOWGS INST ‘ADDITIONAL DATA %—u
%w - ﬁ K
LIC- bd., gegt;zvil 570 }3-t0-15 10 reéeiver controller, L
204 2¥ =T two mode
: - ]
- . C, 3«15-1b receiver controller, L
ngs bd L::‘:inser 500 electric on-off control action -
LIC-206 o Heater 2 570 z;:o;ig-e-lb receiver controller, L
H_ZO level -
L
t
/ L
E
L
Bﬂ
REMARKS: R ENGR | M.B.Bagley . L
-0 W cHK_| = |
OATE NoV. -
BR'® SRRy - C < o TS TP " - _‘




|

—

~

2

]

r—

Y ""CATEGORY .
INSTRUMENT  [EcOTaer aiToMIcS 7593 Mo, 446110 |Sec. B
INDEX Control E PROJECT  SCTI IPME 67
‘TA0 [Level REFERENCE DWGS | INST ADDITIONAL DATA
‘NO, 200 APPLICATION SPEC NO. :
LRC-203| ba. |Steam-gen | 3-to 15- 1b receiver controlldr,
H.O level
2 two mode

REMARKS: ' :non. M. B. ¥adley |
. chK |
800 05k APPO
DATE

S 3l  BRARE e il O]
-cnatatth 2w 19N




446110

250-0-19 h-\l iz-68

‘ ; CATEGORY :
INSTRUMENT  [“Tnafcater |  |NTERNATIONAL — [ s
INDEX PROJECT  SCTI PAGE 68 | 7
REFERENCE DwGs INST ADDITIONAL DATA -
T P;ZZS APPLICATION SPEC NO.
‘- i
!
PI-300 | bd. |[iiie Na draiq 3-t0-15- 1b 6" receiver L
PI-301 | ba. fre 3-to 15- 1b 6" receiver L
Tank ]
-4
PI-302 | bd. |Heater Na 3- to 15- 1b 6" receiver : L
Outlet
PI-304 | bd. Heater Na 3- to 15- 1b 6" receiver ls
Inlet
Steam to 6" gauge with pig-teil. and -
PI-305 |local Na cooler 2/@" block valve ls
PI-306 | bd. ?glgzoler 3- to 15- 1b 6" receiver, lj
PI-307 | bd. [.H.X. Na 3-t0 15- 1b 6" receiver
: inlet u
PI-308 | bd. i:;é Na exp. 3-to 15- 1b 6" receiver
. I. H. E. sec, . -
PI-310 | bd. * ‘ 3- to 15- 1b receiver 6"
Na outlet \
PI-311 | bd. |I. H. E. pri. 3- to 15- 1b 6" receiver o
Ra inlet ’
1
4
PI-315 | bd 23:;152 pump 3-to 15- 1b receiver 6" -
PI-315 | ba, |ieen neader 3-to 15- 1b 6" indicator L
Main steam 4
PI-316 | ba. | =70 eote 5- to 15- 1b 6" indicator L \
condenser
PI-319 } bd. |]Condenser 3= to 15-1b receiver, 6" 1
‘ pressure indicator lQ
PI-320 bd. Hot-well .
pressure , ig
PI-323 | bd. g:tizzler 3~ to 15-1b receiver, 6" ..
indicator ‘ ei
PI-324 | bvd. |Sec. Fa drain 3= to 15-1b receiver, 6"
tank indicator .
REMARKS: , ENOR |M. B. Bagley L
' CHK
b H
400 055 s ]
o L OATE | 11=15=
B w gwwe o Im  c o T TN R




monet el B2 196N

L INSTRUMENT [ reoRY ATOMICS 7593 NO. 446110 Sec. C
. FERENCE INST ADDITIONAL DATA
T:g P:;;:s APPLICATION REFE CE DWGS SPEC. HO. .
u PI-325 Jlocal | topping heat- 3- to 15-1b, 6" receiver
er Na inlet |
. topping heat- 3- to 15-1b, 6" receiver
U PI-326 | bd. er Na outlet :
b
-
U
L
: i
L
i
U .
1
Ll | REMARKS: enor | K. B. Dagley
L N 1 77,727
L APPD A
‘ , DATE =15-60
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- CATEGORY '
INSTRUMENY  FTraiiontor mrég&wﬁﬁ; AL 7595  NO. 446110  |Sec. C
INDEX control : PROJECT  SCTI {eace 70
TAQ Prése REFERENCE DWGS INST i ADDITIONAL DATA
T NO. 300 APPLICATION SPEC NO.
m-J——--—-‘ —— S RRRS S .
vi. s N 3%+ to 15-1b receiver controller
PIC~ . ecé & exp. P&D control functions and
309 tan ressure switch in output
PIC-318 bd | Feedwater by 3-t0 15~1b receiver controller
b - l-mode
3a8c40_con-
REMARKS: ENGR M. B. Bagley
. chx | .
DATE =15-60
WA L Toe ) REEK e DAY T ] _‘

T&0°L19 Kiv 12-68
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[ " CATEGORY
otm— — . :
INSTRUMENT [ Recora 1 'NTQ;S;‘T'%SN AL 7593 NO. 446110 Sac. C
L | INDEX Control PROJECT _ SCTI PACE 71
b N TA REFERENCE DWGS INST ADDITIONAL DATA
S [EESS54  appLICATION SPEC NO.
. 300
> SRR
PRC- bd Steam-gen 3 3- to 15- 1lb receiver
312 * | steam outlet : controller, 2 mode
PRC- bd. Steam-gen Z.to 15- 1b receiver
314 | steam outlet : controller, 2 mode
PRC- bd. - | Main steam 3- to 15-1b receiver
317 2nd stage controller, single mode
PRC~321] bd. Main-steam 3~ to 15-1b receiver
third-stage controller, l- mode
pressure
Main-steam :
PRC- bd - 3~ to 15-1b receiver
322 g;g::&i:age controller, 2-mode
: ]
REMARKS: gnor | M. B. Bagley
i CHK
§00 058 arpo | J /4 i
L. OATE | 11-15-60
. SRRRN et S S S




to include:

e e S o -
INSTRUMENT |30y e ATOMICS 7593 No. 446110 Sec. IJ
_INDEX k Scanner INTERNATIONAL PROJECT SCTI PAOE T2
A REFERENCE OWGS | INST ADDITIONAL DATA '
Tug, APPLICATION SPEC NO.
R R ‘
7S -1 Process and
¢ . fpre-heat C. A, type thermocouples
- tenmp .
Alarm scanner] for 300 points yith TAH Jand TAL functions for all point

Other featurﬁs

3

cator,

Automatic or manual
Anyl input may be ma
in

scannin
ually s

itched t0 a recorder or

Ale test.

Po

Vi le and aundible
Varntiable scan rate.

c
d
e§ Réppatability of aldrm setti
1§ AutE:Eth‘EIETE‘T@ﬁgt'ﬁrttr-

Elipination of:grouﬂs of poi

alarm.

he + 0.05 MV

et

s from scan sequence.

3

Ci

" Lock-up circuit for
puitry provided ﬁor ala

i printer.

momemtiqy'alarms.

k) Prepision temperatu

Additional ipstrumentation:

e indicaror.

Six 12-point Null-balend
recordihg of selected &g

e C. A, Lecorder controllers for
anner points, and control of pre-

hest.

Scanner acces

Recorders to incljude TAE

ories includes

hnd TAL functions.

25
275

be. 4" SS thermom
thermocouples w

lded to

4ter vellk.

pipe

cg BOOWthermocouple ruﬂs'of 75 ea (extension wire)
d) 50 20-amp contactord for conftrol elements for preheat
conkrol.

—

REMARKS:

J| NS
CT80-L719 KEvV

XX R ahd L]

12-68

ENGR

M. B, Baglo:

CHK

APPD

DATE

‘ 1;-15-%0
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®:nalel® K2V 19

. CATEGORY
INSTRUMENT Recorder |NTEA;‘N0AM1!ICOSNAL 7593 NoO. 446110 Sec, E
| INOEX Control PROJECT SCTI PAGE 73
‘ TAQ Ten REFERENCE DWGS INST ADDITIONAL DATA
NO. 400 APPLICATION SPEC NO.
SRR
TRC- bd 35-Mw heater g. A&é Tﬁegﬁ£t¥e11 &tex{. w%re
. 54 o
500 ¥a outlet "nuTg baf. measuriggncfgcﬁig.ec
TRC~- bd Sodium cooler
L4o¢ outlet !
TRC- bd Steam-gen C. Aoy To Coy well & ext. wire
402 Ha outlet 2-mode pneumatic control, elec;
null bal. measuring cireuit.
TRC- bd [Main-steanm '
403 ‘ attemperator
TRC- bd Main-steam
404 attemperator !
‘ C. 4., T. C., well & ext. wire
TRC- bd Topping heat- 3.mode pheumatic control, elec|
kog er Na outlet null-bal measuring circuit.
800 0€0
.‘.“”N.ﬂ RN Rt a I ]




NO. 446110

2y
-

T50-L-19 H:\l IZ‘BO

CATEGORY
INSTRUMENT Sefoiy T Agg:‘T'%SN AL 1593 Sec. E.
INDEX Control INTE PROJECT SCTI - |PACE 74
T ' FEREN INST ADDITIONAL DATA
TN‘OO. ~ |Temp APPLICATION REFE CE OwGs SPEC NO.
400
. re-eye control un ower
TSCZ 1 1 gas;fired Exist. supply{ gas solenoid velve and
05 | locallheater * |start-stop stations.
1 Topping ire-eye control unit, power
] TSC-~ local|heater supply, gas solenoid valve and
Loé tart-stop stations.
urple peeper system
TSC- local] Gas-fired P2e peep d
407 heater (Brown Inst. Co.)
TSC- Topping Purple Peeper System
Los Heater (Brown Inst. Co.)
REMARKS: ENOR | M. B. Bagley
A CHK
“ 4 v l‘
B reerm com - DATE 11@1 - 0 —
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INSTRUMENT :;—-L—T CATE f:: T é‘JSR‘T'%iA.. 7595 NO. 446110 Sec. F
. | INDEX | ransmiiter | PROJECT  SCTI PARE 75
E\aﬁ Flow REFERENCE ¢S INST ADDITIONAL DATA
o, L] AprLICATION fertot DEOT ] EC N,
100
LJ ‘ ‘ 1. 0-100" water D/P cell 3= to
FT-100 |Local |Air to 35-Mw 15-1b output & 24" Pitot
heater Tube Inside Length.
| 0 - 100" E,0 D/P cell 3- to
heater
1= - t0 15-1b output, NaK filled
LJ FT-102 Pri, Na pump /P system, 0 - 100 E,0
| discharge range
.+ | FP-103 Sodium cooler - to 15-1b output, NaK filled
LJ Sodium iplet /P system o ~ 100" E,0 range
! - to 15-1b output, NaK filled
FT-104 Sec. Na pum p '
] dischargg P D/P system, O - 100" E,0 range
- 5- to l)=1b output, O - 200"
FT-105 Steam-gen H_ 0 range, condensate chamber &
outlet bfock valves for 3000 1b servic
7= to 1b-1D output,0 - 200™
F1-106 Feedvater to E.0 range, and block valves fox
steam gen.‘ 5600 1b service .
- to 15-1b output o NoJo LA |
FI-107 3 O-ranZe, bloog valves for
3000 1b service
3— to 15-1b output, O ~
FT=108 20 range, condensate chambers
&“block vglves for 2000 1lb ser,
3- to 15-1b output, U- 100"
FT-109 320 range, condensate chambersJ
&“block valves for 3000 1b ser
3- to 15-1b output, o - 100%
PT-110 H,0 range, and block velves foxq -
3600 1lb service
« W, t0o de=- 3= to 15-1b output, U - 100"
FT-111 superheater H,.0 range, block valves for
Noe. 2 560 1b service
. n steam 5= to 15-1b output, 0 - 100"
Ej’ FT-112 inal stage 320 range, condensate chambers
~ & block valves for 300 1lb ser,
. ondensate to 5 =-15-1b output, - 2
r PT-113 heater Ro,'lJ‘ range, block valves for
e : T. S. 00 1b service
i _ - to 15-1b output, O - 100"
v JPT-114 ooling tower H.O range, and block valves fox
L . ater 6
3 [J ‘ , _ 300 1b service
3 a8 to Ne 0-100" H,0 D/P Cell
~ fprenas opping 3-15 psif output
I 4 : eater
kraf FT=116 - A1xr to Ye 0-100" H,O D7P Cell
= Topping 3-15 paié output
Lj , ' - fheater 1
, REMARKS: ENGR | M. B. Bagley
, CHK | .
| U 800 062 APPD 77
] L'unm-‘---emtvu | DATE =15=-60 ‘J




_730-L-I9 REV 12-68

INSTRUMENT CATEGORY ATOMICS 7593  No. 446110 Sec. F
'NDEX Transmitter INTERNATIONAL PROJECT 3CTI PAGE 76 .
; -

TAG Misc. |_.REFERENCE D AL DA '
g appucaTion  EEE NCE DWGS | INST ADDITIONAL DATA oo
SPEC NO.
|
. . Tach. generator unit with - L
SvT-109 Pri. Na pump Exist electric output signal
b/ET- 3=t0 I5-1b 1nput, and LU=50 1
102 Pri, Na flow Exist |JM.V. output, pneumatlc - L
electric trans.,
Svl=- Secondary Na Tach. generator unit with i
104 pump electrical output signal L
P/ET- Secondary Na 3~ t0o 15-1b input and 10-50 T
104 flow M.V. output, pneumatic- L
electric trans.
REMARKS: ENGR | M.B. Bagley L
, [chk o

800 063 APPD . z'W' 7 L

DATE | 11-15-60 |
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INSTRUMENT CATECORY | ATOMICS 7593 NO. 446110 Sece F
INDEX Transmitter INTERNATIONAL PROJECT SCTI Pace 77
TAG Level _ | REFERENCE DWGS INST ‘ADDITIONAL DATA
. . % - to 15-1b output, 0-100"
LT-200 fLocal iiﬁi Drain H,0 D/P system Nak filled
Lo I 3 . to 15-1b output, 0-100"
-201 ; H,0 D/P system NaK filled
Y
LT-202 Sec. Exp. 3 - to 15-1b output, 0-100"
: tank HZO D/P system NaK filled
? 3 - to 15-1b output, 0-20"
LT-203 Steam Gen. H 0 range, condensate chamber
&2block valves for 3000 1b ser}
o0k ; 3 - to 15-1b output, 0-20"
LT-20k ? gﬁzfirSEZ; 1 H,0 range, and block valves }
! for 3000 1b service
: ; 3 -« to 15-1b output, 0-20"
LT-205 : Hot Well H20 range, and block valves
: ' £or 300 1lb service
; 3 - to 15-1b output, 0-20"
LT-206 ! gﬁa;irsgg‘ 2 H,0 range, and block valves
f e .. nide £6r 300 1b service
LT-20 : Sec. Na : 3 - 15-1b output, 0-100"
=207 1 lDrain Tank ~ H,0 D/P system Nak filled
: Steam Gen.
17-208 E Upper Na
| Level
: Steam Gen.
LT-209 | Lower Level
) Y
REMARKS: ' ENGR M. B. Bagley
800 06y

730-L~-19 REV 12-68




]Sec. FJ L‘

SO°L-19 KEY 12°G8

INSTRUMENT  [~—SATmee8x ATOMICS 7593 NO. Lh6110
INDEX Transmitter INTERNATIONAL PROJECT  SCTT Joace 78 -
TAQ Press REFERENCE DWGS INST ADDITIONAL DATA —— E
NO. 300 APPLICATION SPEC NO.
N e 3- to 15-1b output, O to 100- L
FA-3001 Local i:ik drein 1b trans with helical pressure
element :
5= to 15-1b output, 0 to 100- 1
PT-301 | Local| Pri. exp. 1b trans with helical pressure| .
tank element
3- to 15-1b output, 0 to 100~ 1
PT-302 | Local| Ne heater 1b trans. and NaK filled o LJ
Ra outlet
PT-304 | Local]| Na heater, 'L;
Ne inlet
PT-306 | Local| Na to Ka 5
cooler L;
PT-307| Local| IHEX ¥e& pri.
inlet L [;
PT-308 | Local] Pri. exp. { to 15-1b output, 0 to 100-
tank b trans ané helical press ele a
- 3= to 15-1b transmitter, o to [;
PI-309| Local i exp. 100-1b with NeK filled sensor
element E
PT-310] Local] IEX Re sec. }
outlet .
PT-311]| Local| IHX Ne pri. [;
outlet
PT-313]| Local| Sec. Na pump [3
suction
PT")].A LOO&I u&in"steam 3-‘t° 15:1b Outpuf, 0 to 2500"’ ?
gen-outlet 1b range with condensate [;
chamber and block valve
PT-31 L 1| Main-st 3= to 15«1b output, 0 to 2000 .
315 Local| fad atage 1b range with condensate cham- :la
reduction ber block v '
Main steam - to 15-1b output, to 50-
PT-316 | Local| condenser 1b range, condensate chamber TR
by-pass and block valve La
3= to 15-1b output, 0 to 1000-] -
PI-317 | Local | Beater Ho. 1 1b renge, condensate chamyer
8 1 Lﬁ
Feedwater 3- to 15-1b output, O to 3000-|]
PT-318 | Local | pump dis- 1b range and block valve
_ 3 to 15-1b output, 30" vac to | ™
PT-319 | Local | Condenser + 45-1b range, condensate
1EMARKS: ENGR |M, B, Bagley L
; CHK
80] DSS APPD 7 7 o E
"REEWRLIPER - Y P YT TP o‘r! 1-15: O‘J ?
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SR tw“i
[ NSTRUMENT  I—SALESRY 1~ ATOMICS 7595 No. Lh6110  |Sec. F
INDEX | Tranemitter INTERNATIONAL. PROJECT  opnmt PARE 79
TA9 | Press {1 REFERENCE DWGS INST ADDITIONAL DATA
NO. APPLICATION SPEC NO.
‘—'_"u"ﬁ - to Ib-1b output, o 50-
,PT-SZOT Hotwell range and block valve
— ’ _ 3= to 15-1b output, O to 400-1b
PT-321 E;:ﬁr No.2 range, condensate chamber and
block valve
_ 5= to 15-1b output, 0 to 100-1b
PT-322 ?ﬁﬁlsziﬁze range, condensate chambers and
s block valve
_ 5 to 15-1b trans., 0-100 1lb
PT-323 g: g‘;:i::’ with NaK filled sensor element
= - to 15-1b output, O~ to 100-
PT-324 g:::;.nn: ank 1b helical element
et e Sop— 3-15 15 output, Nak fitted D/P
PT-326 Topping heatd 4 o
er Na outlet system, 0-100 EZO range
t—
REMARKS: eNGR | M. B. Bagley
CHK
80G CGCE  [arro z,
L.. R , : DATE 11+15-60
podh i 20 - S0 : v ‘




T30-L719 Kiv i2-00

o N
INSTRUMENT  [oraon ATOMICS 7595  No. L46110 Sec. G
INDEX Valve INTERNATIONAL PROJECT  SCTI |pase 80

TAQ Flow .REFERENCE DWGS INST ’ ADDITIONAL DATA

- NO., 100 APPLICATION ) SPEC NO.

FCV ' '35-Mw Na louver actuator and“positione .

100 heater com- cylind -t it ti
b&stign air yLincexr ype gn » Pneuma

FCV 35-Mw heater 4" pneumatic and positioner

101 fuel gas 125-1b cast iron, bdronze trim}

FCV sec. Na pump 8" vane-type valve, freeze

104 discharge seal gositioner, 3-to 15-1b

pneuthatic : ‘ _

FCV feedwater to k

106 steam gen 4", 2500-1b, RTJ Flange

F;cv desuperheatel
11} KZO 2",3000-1b carbon-steel body
FCV Topping heatdr L pnéumatic,& positioner
‘115 fuel gas 125-1b cast iron,bronze trim
FCVY Topping heatJr louver actuator & positioner,
116 combustion air cylinder type, pneumatic
REMARKS:  provide valve positioners for all valves ENGR | M.B.Bagley

' CHK . )
" o1 {aero 7
' L‘uﬂm< -%'07'(}1700 OATE
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NSTRUMENT  [—Sersee—]  ATOMICS = 7595 wo uieiio  Jseois ]
E INDEX Velve INTERN PROJECT  SCTI leace 81
; REFERENCE DWGS | INST ADDITIONAL DATA
1 TS jevel d appLicaTiON SPEC NO. —
. 200 - e ———————
L 204 Heater No.l 2", 1500-1b RTJ, carbon-steel
level body
L make-up 2", 300-1b carbon-steel body
"1 205 H,0
L'* 206 Heater No. 2 2", 300-1b carbon-steel body
level with ss_trim
L
|
: L“
; U REMARKS: _ _, 3.
5 Provide valve positioners for all valv ENGR | M.B.Bagley |
f 800 068 oHK
‘ D APPD
{l L‘nnwm-x"ms-\-? T grev- -1 DATE - - —
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INSTRUMENT  [—oo Lceonl ATomIcS 7593 WNO. 4h6110  lsec.s
INDEX Yalve INTERNA PROJECT  SCTI Jeace 82
TA9 [Press. _REFERENCE OWos | InsT ADDITIONAL DATA
305 steam to Na
’ cooler 2", 300-1b, raised face flangd
a mein-steanm 4" dqouble-pt. high-pressure
Blka gteam-gen. body and valve construction
out
LD naein-stesm 6", 1500-1lb raised-face carbo
31%b second stage g&geéuyagx and stellated seaf
317 2nd-stage- 6", 600-1b raised-face carbon
ﬁigam main stell body, ss trim
318 heater No. 1 2", 600-1b, raised face flangq
feedwater byd4 control valve o
3rd Stage '6",600-1b raised-face carbon-
321 Steam Main steel body, ss trim
Header »
- LB_gtage
522 steam main
pdr. ¥
“E“QRK" Provide positioners for all above ENGR | M.B.Bagley
CHK
063 APPD ;
- ¢00 OATE |11-15-60
Baew sewrs rogmy - - o ew " e
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]
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|
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U , : CATEGORY ,

INSTRUMENT  [Tooiror T é\gsr.'!foi AL 7593  NO. L46110 Sec:C
fr NDEX ' Valve PROJECT  SCTI PAGE 83
Lw' " TA® Temp | - REFERENCE DWGS INST ADDITIONAL DATA
4 | NO %00 | APPLICATION SPEC NO. ,
£ :
U oy Fa cooler 4" gtroke, air cylinder, and '

‘ 401 louver pneumatic positioner
U Amfr\r
U EMARKS'  provide positioners for esize over 3" ENGR | M.B.Bagley
‘ S CHK | '

L] 800 070 arro | 7
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CATEGORY ' :
INSTRUMENT ontro még»?i‘r'%i AL 7593 N0, 446110 | See.G
'INDEX - | Velve I PROJECT SCTI PAOE 84
TA Misc. ' REFERENCE DWGS INST ADDITIONAL DATA
“g. APPLICATION SPEC NO. :
: %" air-operated, singlke-port
900 Gas - S.S. trim and lubricator
901 Gas
i
HCV pri. Na to 8" Vane-type valve, freeze
902 IHX seal,positioner,3-15:kb
pneumatic , ,
HCV Na to pri. 3" vane-type, freeze seal,
903% Na cooler positigner, 3- to 15-1b
; honeumatic
HCV pri Na IHX 8" Na gate valve, pneumatic )L
904 out cyl.-operated, and freeze sea
905 sux. pri. variable suto-transformer
EM pump
~HCV pri. pump 8" vane-type valve, freege
906 disch,. seal pneumatic
cv aux. pri.Nas 3" gate and freeze seal with
907 pump disch. pneuratic positioner
908 & Na 2" bellows seal,single-port,
909 * welded nipples with S.S.trim
910 Na 2" bellows seal, single port,
welded nipples with SS trim
%" air-operated,single-port
91l Gas S.S. trim and lubricator
912 Gas
: \
913 Ne 2" bellows seal, single-port,
welded nipples with S.S.trim .
¥Mair-operated,single-port
914 Gas S5.S. trim and lubricator
915 Gas 1
. %" air-operated, single-port
916 Gas S.S. trim and lubricator
REMARKS:
: Provide positioners on above over 3" ENGR M. B.Bagley
¥ > va SN : CHK | V.
alves 800 071 APPD
DATE
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U ' CATEGORY | T —
NSTRUMENT jCATEGORY - ATOMICS 7593  NO. 446110 Sec.G
INSTRU Control

i; ’ <‘q Valve PROJECT , PAOE 85
v{ TAG [Misc. ' REFERENCE DWeS | INST ADDITIONAL DATA
LB v APPLICATION SPEC NO.
Lj 917 Cas . n", air-operated,lgingle pertﬁ+
S.5. trim and lubricator. :
f :
). , 8" Na gate valve, pneumatic
i gig ﬁ:nto steam cyl.-operated, and freeze seal
R 19 | 4 |Bi-pressure .
Y 9 desuperheater 2", 3000-1b carbon-steel body
wvater
Lt startup by-
} 919 ¥* :
U !ﬁiige:" con 2", 2500-1b body
' 2% 304 5.5. 1200°F, 100-1b opey
[ 920 steam-gen. ating pressure,2500-1b design
Li . bellows seal,& pneumatic pos. {
, steam-gen
EJ 921 Ka drain
5 923% steam-header 2",600-1b reised-face earbon-
Lj relief adj. s%eel body
924 cooling H20 .
. from tower 16", butterfly and pisith
,LJ 925 ggﬁg::i::e L, 600-1b, raised ball flange
’ | l!um;} ﬂiach- gate
LJ 926 ﬁ:ﬁi;Up 2", 300-1b carbon-steel body
U 928 H,0 to gas | 2", 300-1b carbon-steel body
| fgred preheatpr S with S.S. trim
3 929 Na Heater -} 8" vane-type, freeze seal &
, By pass ' pneumatic positioner .
1

g lj . REMARKS: Provide positioners for 2" and larger ENGR | M. B.Bagley

L i ' CHK 1 '

Ul 800 072  [aem .
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) : N ‘_- . . - N
INSTRUMENT  [-SoTeretd—— ATOMICS | 7505  WNo. 446120  [Sec.d
~Flow -
TAQ < . REFERENCE DWGS INST ADDITIONAL DATA
NO. T55] APPLICATION SPEC NO. ,
— L
SV- %", 3-¢ay solenoid, 110
104 Air VAC operations
SV- ¥", 3-way solenoid, 110
106 Air VAC operation
SV- : %", 3-way solenoid, 110
11% 1 Adr VAC operation
i .
800 073




200

INSTRUMENT  f-—SATEeofy ~ . ATOMICS 7595 No. HF6110 Sec.d
INDEX Solemold | . INTERNATIONAL  [opopeer  scrm T =
| The Level |- .. _REFERENCE DWGS INST 'ADDITIONAL DATA

~NO. -4 APPLICATION SPEC NO.

.

*‘ N
%", 3-way solenoid, 110 VAC

205 Air operations

1

L I
U
. L%‘

!

!
L; R‘“““" EneR [M.B.Bagley
| o | CHK | _
| 800 074 IR W
U Joate | A+=3J=50
L — ‘
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™ el =i8 2V 1D



CATEGOR : S T
INSTRUMENT Sol-enoidv ATOMICS 7593 wNo. 446110 1Sec.d
TAG Temj:’.‘ .REFERENCE DWGS INST ' ADDITIONAL DATA
NO.. 400 APPLICATION SPEC NO.
sV %", 3-way solenoid, 110
4os Air VAC operation
[LEMARKS: €NGR [MB.Bagley
ot 5 CHK | X
800 07 APPD 24
L’nﬂwm IERAX ':r? TN » OAT'E i
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h "CATEGORY ATOMICS 7593  NO.446110 Sec.J
INSTRUMENT [z i et0R A . X .
(- | INDEX v:132 INTERNATIONAL pROJECT  SCTI pace 89
Nl Misc. REFERENCE OWGS | INST. ADDITIONAL DATA
LE T’l‘\g 900 APPLICATION , SPEC NO. ,
¥", 3-way solenoid, 110
U 3‘{8 Adr . 4 VA(’J operation
U;
L
u
£
|
U
1
1
. f ‘ . ,
iu REMARKS: EnoR | M.B.Bagley
" ‘ CHK | '
U £00 076 arpD | /
| DATE | 41-
L e civmevi < v s : ' » —
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INSTRUMENY  [FroatEeolly ATOMICS 7593 NO.446110 Sec.K
INDEX  |control INTERNATIONAL PROJECT  SCTI Jeace 90
Flow .
W | —— - appiicatioy |-REFERENCE Dwes ’P'::\;‘ o ADDITIONAL DATA
100
eater air-to mmm

HC-100 gas flow ratip 3-gauge unit and precision

adjust regulator

sec. to pri. |
HC-104 Na flow patio

adjust

' Topping HIR

HC-115H Air-gas flow

ratio-adjust [
REMARKS! ENGR | M.B.Bagley

CHK
011 A %
DATE «i0-
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[ nsTRuMeny  |—SEmpemr— ATOMICS 7593 No. 446110 Sec.K
INDEX .Control -} INTERNATIONAL PROJECT SCTI leAGE 91
TAG Misc, REFERENCE DOWGS | INST ADDITIONAL DATA
NO. s APPLICATION 4 SPEC NO.

- ' _ 3=-to 15-1b remote loading
HC-900 | bd  1CV-500 station, control and }t%
e gauge and prec ionr
HC-901 | bd CV-901
HC-902 | bd CV-902
HC-903 | bd CV-903
HC-904 | bd CV-90L4
HC-905 ‘ CE-905
HC-906 CV-906
HC-90T CV-907
He-908 | | |cv-g08
HC-909 | CV-909
HC-910 CV-910
HC-911 CV-911
e-912 | cv-912
HC-913 ~jev-913
HC-91L CV-914
HC-915 {cv-915
HC-916 . CV-9186

Y | v
REMARKS: EKGR McBoB&&.lﬁy
800 078 CHK :
APPD
OATE
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INSTRUMENT |0l T ATOMICS 7595 No. WH6I10  [Sec. K
INDEX Conrtrel ~ INTERNATIONAL pROJECT _ SOTI oAt 92
T Misc. e REFERENCE OWGS | INST ADDITIONAL DATA
o408 :;" APPLICATION =4 SPEC NO. - bl
; getation, control and position
HC-917 Cv-917 gauge and precision regulatédr
HC-918 CV.918
HC-919 Cv-919
‘| BC-920 CV-920
EC-921 CV-921
HC-922 Cv-922
HC«923 CV.923
Y Ec-924 cv=924
HC-925 Cv-925
EC-926 CV.926 e
o ‘ 2~-position electric switch,
HC-927 makeup suto-on operates relay circuit
pump makeup pump magnetic starter
: ‘ S ] 3-15 1v remote loading station
HC-928 Cv-928 control & position gauge and T'
. ] precision regulated
Na Heater v '
BC.929 By-pass ?
. Y
REMARKS: o ENGR | M.B.Bagley
a0 079 LI NI
LA . ) A’po A
i P // OATE e
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INSTRUMENT e ATOMICS  * 7593 No. 446110 [ecil
INDEX _INTERNATIONAL PROJECT  SCTI PAGE 93
Ned  TAQ Flow REFERENCE DWGS INST ADDITIONAL DATA
| No. [Too | APPUICATION = SPEC NO. ’
, _ o T20-V, ‘S-pﬁ' aSe Teguietion con-—"J
Sv-102 Pri.Na Flow Existing trol system & servo, d.c.
: Output to M.C. )
ERCp~ 10-50-Mv, input & d.c. output,
102 Pri.Na Flow Existing l-mode null bal. controller -
SCpA- ,
102 Pri.Na Flow Existing 0-90-v.d.c. amplifier
Svel04 Sec.Na Flow 220-v, 3-phase regulation
control system & servo,d.c.
gutmit _to e \ve
ERCp-
Sec.Nae F 0-59-M¥.ipput_& d.0. output
, lokr ec.fNa Flow f-;gde.nulfggal coﬁgrollegu
SCpA-
104 Sec.Na Flow 0-90 - v.d.c. amplifier
CV=I0% and S-wvay double-angle prneumatic |
HS-10k P/E-104 transfer switch located behind
Selector panel
LRC-203 and 5-way double-angle pneumatic |
HS-105 TRC-402 transfer switch located behind
— Selector panel
: S Feedwater Floy 3.15 1b pressure swiich with
PS-113 & pump €lectric contactx
Cut-out
—d
REMARKS: ENGR | M. B.Bagley
CHK ' '
8§00 080 e
| STV L RREEE R L . " DATE

& snat el 1202 190Nt




APPENDIX B: SCHEDULE
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