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LEGAL NOTICE 

This nport was prepared as an account of Government sponsored work. Neither the 
United States, nor the Commission, nor any person acting on behalf of the Commission: 

A. Makas any warranty or repnsentatian, exprass or implied, with respect to the 
accurocy, completeness, or usafulness of the information contained in this report, or that 
the use of any information, opporatus, method. or process disclosed in  this report may 
not infringe privately ownad rights; ar 

6. Assumes any liabilities with res ect to the use of, or for damages resulting from 
the use of informotion, apparatus, m e t h d  or procars disclosed in this report. 

As used in the abovc, "person acting on behalf of the Commission" includes any em- 
ployee or contractor of the Commission to the extent that such employee or contractor 
preporet, handles or distributes, or provides access to, ony information pursuant to his 
employmant or contract with the Cornmission. 
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1. 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, ISodiurn Components 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. 
tion already exists. 

where supporting facilities and a substantial portion of suitable construc- 

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 and layout indicated in this report a re  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 

8013 004 NAA-SR- 5 993 
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. 11. DESCRIPTION OF INSTALLATION 

A. GENERAL DESCRIPTION 

Location for the installation described in this proposal 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.  
can accommodate the entire operation except the control room. 

shown in Figure 2. 

A graded and paved area available at this installation 
The plot plan is 

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. 
ing HNPF fuel-handling test complex includes a large, steel frame, corrugated- 
metal-sided structure. This installation is 70 f t  high, 60 f t  square, and open on 
one'side. 
proximately 50 f t  below grade. 
It is presently equipped with movable staging to facilitate test and installation 
work associated with test equipment. Depth of the pit is such that preheater and 
evaporator portions of the test steam generator m a y  be contained, thus providing 
maximum blast protection in event of a major heat exchanger failure. 

The exist- 

Jnside the structure a reinforced concrete pit 20 by 2 5  f t  extends ap- 
This pit is used as the steam-generator test cell. 

The installation already contains a bridge crane of 20-ton capacity capable 
of handling all equipment for the new installation except the test heat exchangers. 
Available mobile crane service w i l l  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 stea 
north side of the existing structure. T 
side between the existing structure and the existing roadway. 
and associated equipment a re  located in 

on the south side of the building. 

generator a re  located on a pad on the 
sodium heater is located on the south 

The cooling tower 
ne with the heater and the installation, 

A 30- by 40-ft control room containing all instrumentation and operating 
controls is located away from all test apparatus (Figure 2). 

NAA-SR - 5 99 3 
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Critical Experiment Facility 
Component Development Hot Cell 
Sodium Instrumentation Tower and 
Reactor Kinetics Control Building 
Experimental Development Building 
Mechanical Component Development Building 
WPF Fuel Handling Test Facility 
Large Component Test Loop and Tower 
Sodium Laboratory 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

Control Element Test Structure 
Organic Laboratory 
Warehouse and Support 
SNAP 2 Experimental Reactor Test Installation 
SNAP 2 Experimental Laboratory 
Radioactive Waste Storage Facility 
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Figure 1. Burro Flats 
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1. Services 

A railroad spur to the site is considered unnecessary. A Southern 

Pacific main line extends through the San Fernando Valley with a spur through 
Chatsworth, a short distance from the site. 
tains an access road suitable for heavy trucking, from Chatsworth to the Field 
Test Laboratories. 
weighing in excess of 55 tons have been transported on this road. 

North American Aviation main- 

Components as  large as 60 f t  long by 12 f t  diameter, and 

2. Nearby Facilities 

A machine shop (Building 01 1) capable of fabricating sodium-system 
components is located within a short distance (see Figure 1) of the site. Sodium- 
system technicians and engineers a re  presently located in an adjacent sodium 
laboratory (Building 006). 
ity, within 10 miles of the proposed site, a r e  adequately equipped to fabricate 
large sodium-system components. 
a t  Building 006, and the analytical chemistry laboratory (Building 003) is a short 
distance away. 
facilities. 

Shops located at  Atomics International's central facil- 

Metallurgical analyses equipment is located 

Computer services a r e  available within the various company's 

3. Existing Equipment 

The design shown in this report is based on installation of a gas-fired 

Babcock & Wilcox sodium heater presently a t  Lewiston, New York. This heater 
has a capability of 120,000,000 Btu/hr and a maximum flow capacity of 4000 gpm 
of sodium at 850OF. 
including a control system. 

All  required operating auxiliaries a r e  part  of this heater, 
r 

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

and suitable for intermittent operation for transient testing to 1350°F w i l l  be in- 
stalled. 
10 
firing. Both heaters w i l l  be fired with natural gas.  
of the B&W heater w i l l  be modified for use with natural gas. 

The heat duty capability of the topping heater is required to be 31.0 x 
6 2 Btu/hr with an approximate heating surface of about 2000 f t  with natural gas 

The existing firing equipment 

A combustion control system w i l l  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 w i l l  permit manual division of loads 



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 primary-sodium system is available a t  the Mine Safety Applicance Research 
Company in Callery, Pa. This unit has never been used and w a s  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. 
7000 gpm at 165 f t  of sodium head at 1000°F. 
matic coupling for speed control, coupling control panel, and motor control 

This h i t  has a capacity of 
The unit is complete with Dyna- 

cubicle. 

The secondary-system sodium pump is presently installed in the LCTL 
and is a freeze-seal type. 

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. 

To obtain head and capacity required for this equip- 

Three 12-in. sodium valves a r e  available a t  Atomics International for 
incorporation into this equipment. 
control. 
be available. 

Two of these a r e  disigned for precise flow 
In additon, a 10-in. flow-control valye built by Ohio Injector Co. may 

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

This unit is 

unit operable. 

B. MAIN PIPING SYSTEMS 

1. Primary Heat Transfer System 

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

gas-fired sodium heater to the intermediate heat exchanger to be tested. Sodium 

NAA-SR-5 99 3 
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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. 
sary filling, draining, and sodium-storage equipment, as well as  purification 
equipment. At the rated 350°F delta t, 
1,140,000 lb/hr of sodium at 1200°F passes through the gas-fired sodium heater 
and enters the intermediate heat exchanger, where heat is transferred to the 
secondary sodium loop. 
sodium head, returns sodium to the fired heater. 
m a r y  system, 3-Mw sodium-to-air cooler rejects heat to the atmosphere. 
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. 
sodium temperatures. 
ing from the system and is used to f i l l  the primary system. 

Jnstalled as system parts are neces- 

Piping is of Type 304 stainless steel. 

The free-surface pump, rated at 7000 gpm and 165 f t  of 

Installed as part of the pri- 

For 

It is also used for startup of the plant in order to establish the desired 

A sodium fill-and-drain tank permits rapid sodium dump- 

2. Secondary Heat Transfer System 

The secondary-sodium system transfers heat from the intermediate heat 

Major components of the loop are: exchanger to the steam generator under test. 
intermediate heat exchanger, test steam generator, and secondary-sodium pump. 
Also included a r e  necessary f i l l ,  drain, storage, cover-gas, and sodium puri- 
fication equipment. 
and the intermediate heat exchanger indicated on the layouts a re  the present de- 

Piping is Type 304 stainless steel. The steam generator 

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 secondary-sodium-system drain tank. 

evaporator and preheater section of the steam generator a r e  below grade. As an 
added precaution against a possible violent sodium-water reaction due to equip- 
ment failure, rupture discs discharging into an emergency separator a r e  provided. 
This is further described under Safety Aspects (Section V). 

Pit depth is such that the 

Sodium flow 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. 

NAA-SR- 5 9 93  
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3. Steam System 

The steam system is the heat dump and load simulator for the entire 
The system is a closed loop which receives steam from the steam gener- plant. 

ator at desired pressure. Steam flow is controlled by the throttle simulator. 

The steam pressure is reduced, 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. 
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 tem2erature 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 deeuperheater. The steam 

is further reduced in pressure to 50 psi, desuperheated, and passed to the con- 
denser . 

This regenerative, condensing-cycle system is 

A cooling tower supplies sufficient water to the condenser to cool the con- 

densate to 250°F. 
tower at  120 "F and leaves at 90 O F .  

Maximum cooling-water flow rate is 8000 gpm; it enters the 

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. 
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. 

This unit is  based on HNPF design. It 

With the large sodium oxide capacity of the unit and the rapid cleanuprate, 
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. 

NU-SR-5993 
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Oxide plugging meters in each loop monitor the oxide levels in the system 
These meters a r e  self-contained units with a solenoid-operated plug, 

Plugging-temperature determinations 
sodium. 
sodium flowmeter, and cooling blower. 
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. 
hydrogen detector, now under development, may also be installed. 

A 

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. 

Gab required is supplied from bottles attached to appropriate pressure 
regulating systems and manifolds. 
system is included in the installation. 
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- 
e r t  gas is added to the loop, so that a minimal amount of oxide is contributed to 
the sodium metal from this source. 

No gas purification (NaK bubbler) or  recovery 
It is more economical and convenient to 

For  general use in the test equipment, nitrogen cover gas is utilized be- 
cause of availability and economy. 
those operating at temperatures of 1200°F and higher) helium o r  argon cover gas 
is utilized to eliminate the possibility of nitride formation. 

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. 

For critical areas of the system (Such as 

Although such forma- 

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

NAA-SR-5993 
37 

809 e24 
1 ;. 3 



3. Preheating 

Sodium piping in the primary and secondary loops is heated by tubular 
resistance heaters. 
by a stainless reflector sheet. 

which is in turn covered by a protective metal jacket. 
and reliability has been achieved by using this method on existing sodium piping 
systems at Atomics International. 

The heating units a r e  placed adjacent to the pipe and backed 
The reflector is covered by thermal insulation 

Very satisfactory heating 

For sodium tanks where heating problems a r e  not so critical, th.e use of 
Continuous operation of the heaters at low operating strip heaters is adequate. 

temperatures permits this approach. 

The steam generator under test w i l l  be heated by the gas-fired auxiliary 
steam boiler to the sodium melt temperature. 

4. Sodium Loading 

Appropriate filling connections a r e  provided for each sodium system. 
Sodium is added to each system through the LCTL drum melt station. 
drum sodium, together with the melt-station filtering system, assures that in- 
itial sodium is of comparatively high purity. 

U s e  of 

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. 

Pur i ty  of the steam-system water is maintained by a side-stream polish- 
ing unit. 
contains regeneration equipment, chemical mixing tanks, conductivity meters, 
and necessary controls. 

The latter continuously processes 5% of the cpndensate, This system 

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

6. Cooling Water 

W a t e r  supplied at  the site requires only intermittent chemical treatment. 
A combination acid and phosphate feed system controls pH, and algicide is peri- 
odically added. 
lower mineral-content supply water. 

The blowdown rate is somewhat higher than would result with 
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7. Instrument and Control System 

The installation control system is similar in design and operation to an 
All  necessary instrumentation and control equip- actual nuclear power facility. 

ment is provided for automatic or  manual control during steady-state or  tran- 
sient conditions required by the testing program. 
instrumentation, control sub-panels 
lers ,  and alarm annunciators. 
and recording any variable desired from equipment test or  operation. 

trol system is a load-followingJ self-stabilizing system with a steam-pressure 
controller which operates as a master controller for the plant. 
trol  diagram is given in Figure 9. 

The control room contains 
electrical s tar ters ,  valve actuator control- 

Data-logging equipment is capable of indicating 

The con- 

A detailed con- 

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 wntrol  center, an emergency motor control center, and a power panel. 
The emergency 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 w i l l  permit operation of critical auxiliaries so 

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

Electrical r.esistance heaters similar to those on the sodium storage tanks 
w i l l  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. 
a temperature of 300°F is reached. 
electrical resistance heaters to speed up the heating process. 

Steam at 150 psig is circulated through the unit until 
Portions of the outer shell of this unit have 

NAA-SR-5993 



111. 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. 
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 lb/hr. The loops a r e  capable of 

full-load operation with a delta t as  high as  550°F and a corresponding flow rate 
of 724,000 lb/hr, or  approximately 1800 gal/min. 
a base case of 350°F delta t and 1,140,000 lb/hr sodium flow. 

The basic heat-transfer system as designed, is capable of 

The heat balance (Figure 8 ) i s  

There a r e  two gas-fired sodium heaters provided with all  necessary firing 
controls. 
nected in series.  
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 i r  flow ratio is provided 
for maximum controllability. The combustion a i r  flow final control elements a r e  
located in the blower discharge ducts. 

The main sodium heater is a 35 Mw and a second topping heater is con- 
Both sodium heater outlet temperatures a r e  maintained by 

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 piping loops. This arrangement permits a maximum of flexibility 
especially desirable during the transient testing described under System Capabil- 

i ty  (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. 
is designed to handle 1070 of full flow and to reject 570 of the system heat capacity. 

To accomplish this protection, the loop 
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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. STEAM SYSTEM 

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. 
system duplicates that of a typical power-plant cycle. 

ative feedwater heaters in series,  a boiler feed pump, a booster pump, and a 
deaerating condenser. 

The heat rejection 
There a r e  two regener- 

Steam leaving the generator passes through a throttle valve which controls 
plant load. 
tion for which steam exit conditions a r e  900 psia and 600°F. 
ther throttled and reduced to 50 psia a t  450°F and is then passed through a de- 
superheater to the condenser. 
The entire system is maintained under a positive back pressure of not less than 
25 psia to prevent in-leakage of air to the system. 
ation requirements a r e  imposed. 
denser. 
provides a pressure of 200 psia to the suction of the boiler feed pump. The boiler 
feed pump is rated at a top discharge 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 a t  500°F. 

It then passes through a pressure-reducing and desuperheating sta- 
The steam is fur-  

Steam enters the condenser at 30 psia and265"F. 

In this way minimum deaer- 
Deaeration is accomplished within the con- 

On leaving the condenser, condensate enters the booster pump which 

As studies of current power cycles indicate that feedwater temperatures do 

not normally exceed 550"F, feedwater temperature of 500°F was selected. 
selection significantly decreases the cost of feedwater heating equipment. The 
two feedwater heaters are closed shell-and-tube types. 
from the high-pressure steam lines and a r e  drained to the condenser. 

This 

The heaters take steam 

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. 
quirement is 8000 gpm; water enters the tower at 120 O F  and leaves at 90 OF .  Tower 

make-up rate, including blow-down, is 100 gpm. 

Cooling water re -  
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The steam condenser is of once-through design, and cooling capability is 
controlled by regulating flow of cooling water through the condenser. 
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 generators or a temperature element in the return sodium flow in a non- 
recirculating type steam generator replacing the level unit. 

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. 
low flow through the boiler feed pump. 
pump can be utilized with significant cost savings. 
been sized to permit generation of steam at 2400 psia and 1050"F, in accordance 
with current power-plant practice. 

Feedwater 

In addition to the 

This valve operates only at 

In this w a y  a constant-speed boiler feed 
The boiler feed pump has 

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 w i l l  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 a r e  estimated at 270 of flow from the steam 
generator. This requirement takes into consideration emergency blow -down re-  
quired during cleanup of the system. 
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. 
from this plant wi l l  be sent to the blow-down tank outside the plant building. 
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. 

Therefore, this make-up rate is adequate 

Blow-down 
De- 

The transfer pum;, takes de- 
mineralized water on demand and supplies it to the hot well of the steam con- 
denser. Sufficient storage for a 24-hour supply of make-up at  the 270 rate is 
provided. 
test steam generator a t  2070 of capacity. 
event of power outage or failure of the boiler feed pump. 

The pump is sized to provide 2 hours of emergency operation of the 
This protects the steam generator in 

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. 
throttle valve. 
valve or  by pump speed, through a magnetic coupling to the pump drive motor. 
Primary -sodium flow is regulated by pump speed. 

Feedwater flow is regulated by a 
Secondary-sodium flow may be controlled by either a throttle 

Changes in steam pressure w i l l  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 €low controller, and, for im- 

proved stability, from feedwater flow. 
speed design with a minimum permissible flow. When the flow requirement is 
below this minimlsm, a part of the pump output is automatically returned to the 

steam condenser. 

The boiler feed pump is of constant- 

Secondary-sodium flow is held proportional to steam flow and varies di- 
rectly with the throttle (master controller) setting. 
sodium temperature a t  the outlet of the steam generator trims the sodium flow 
to maintain a constant outlet temperature. 

A reset  signal from the 

The control system 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. 
dium heaters is held constant by controls on the gas burners and forced-draft 
fan dampers 

The outlet temperature from the so- 

Output of the plant is indicated by the product of primary-sodium flow and 
delta t across the heater. 

k order to protect the heaters from the possibility of gas explosion, a flame- 
failure system for trip-out is provided. 

tion. Sodium outlet temperature above the setpoint trips an alarm. 
The forced-draft fan remains in opera- 

Sodium flow 
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rate lower than minimum first alarms, and then trips the unit if uncorrected. 

Fan failure equipment indicates the a i r  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 a i r  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 event 
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. 
and the fired heater continues to operate at low power through its own bypass 
heat -rej  ection s ys tem. 

The boiler feed pump is stopped, 

r -  

L 

c 
*- I: 

I 
L 

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. 

c 
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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 modifiedduring final design of the actual 
equipment. 

A. GENERAL SYSTEM PARAMETERS 

Both sodium systems a r e  designed for continuous operation at 1200°F with 
capability up to 1400°F for short intervals. The primary-sodium pump system 
has a flow capability of 7000 gpm at 165 f t  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. 
useful when determining shell-side film coefficients. 
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. 

Flow variability becomes especially 
System design is based on 

The steam system is designed for a operating pressure of 2400 psia at a 
temperature of 1050 O 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 a r e  protected against thermal shock to the maximum pos- 

sible extent. 
as rapidly as the system valves, piping, and controls other than the permanent 
units can be brought to the required operating temperature. 

The transients can be imposed on the test pieces repeatedly and 

1. Reactor Scram Simulation 

Severity of tem2erature and flow transients imposed upon heat exhangers 
by load rejection depends to some extent upon the quantity of sodium in the sys- 
tem. 
stored at the reactor outlet temperature. 
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. 

The rate at which heat decay occurs depends upon the quantity of sodium 

It is desirable in this facility to simu- 

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. 
heater is protected from thermal shock by dropping the fire in the heater and 
maintaining flow through the 3-Mw airblast heat exchanger. 

The 

2. Loss of Sodium Pumping 

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

the inertia of the pump rotating assembly. 
Df the design shown, electrically driven, centrifugal pumps a re  utilized. 
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. 

In the primary and secondary system 
The . 

3. Rapid Load Swings 

The basic control concept in sodium-reactor power  plants is that a con- 

stant steam outlet pressure from the generators be maintained. 
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. 
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. 

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

Changes in 

A change in the primary 

Therefore, rapid load swings, whether they be ramp changes o r  

4. Loss of Feedwater Flow 

Failure of the boiler feed pump in a power plant results in loss of feed- 
The steam generator boils dry and temperature water to the steam generator. 

transients a r e  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. 
is completely protected, and a fast transient may be imposed upon the heat 

In this way, the boiler feed pump 
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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 the 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. 

NAA-SR-5993 
47 808 C3Q 



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 9570 
of sodium-system leaks which occurred were of a s i ze  that the sodium did not 
penetrate the thermal insulation. 
ing sodium serves as a reliable leak indicator and locator for nonradioactive 
systems. 
detection systems as applied to sodium piping, none has been included in this 
design. 

The characteristic dense white smoke of burn- 

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

All critical inert gas vent lines and sodium drain lines a re  equipped with 
quick-acting valves with pneumatic operators. An adequate compres sed-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. 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. 
The operator may then shutdown and make necessary adjustments o r  repairs to 

Tube failures usually begin as minor leaks. 

These small leaks may be detected through sodium oxide monitoring. 

the system. 
sion tank and sounds an alarm, 

In event of a large leak, a buildup of pressure occurs in the expan- 

In the test steam generator under consideration, which has a gas space over 
the sodium in the unit, the buildup of gas pressure occurs within the unit and in 
the secondary-system expansion tank. 
this pressure rise. Should the pressure rise be normal (slow), the operator may 
manually shutdown the system. 
not take action, or should pressure rise be rapid, the automatic rejection sys -  
tem begins its operation in the following sequence: the feedwater regulating 

A signal alerts the operator in event of 

Should pressure rise continue and the operator 
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valve begins to close, and the electrically 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. 
and dumps the contents of the secondary-sodium system to the drain tank within 
the steam-generator pit. If the pressure still r ises 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 sodium dump valve opens 

The gas-fired heater is protected. On failure in the secondary system (that 
is, the steam generator), the alarm signals a r e  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). 
pump continues its operation, passing sodium through the airblast low -1evel- 

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. 

The primary pump is de-energized, and the auxiliary 
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Item 

main (all) 
8-in. 
Na piping 

main (all) 
8-in. 
Na valves 

main gas- 
fired sodium 
heater 

Na - to- 
air, low-leve 
heat r e  je c to] 

main Na 
circulating 
Pump 

main Na 
f i l l -  and- 
drain tank 

2;in. f i l l -  
and- drain 
piping and 
valve s 

main Na 
expansion 
tank 

cold- t rap 
assembly 

main Na 
circulating 
Pump 

main Na 
f i l l  -and- 
drain tank 

2-in. fill- 
and- drain 
piping and 
valve s 

APPENDIX A: MATERIAL LISTS 

I CRITICAL - SYSTEM MATERIALS 

System 

sodium 

sodium 

prim% r y 
sodium 
circuit 

primary 
s odium 
circuit 

primary 
sodium 
circuit 

primary 
sodium 
circuit 

primary 
sodium 
circuit 

primary 
so dium 

sodium 

s e c onda r y 
sodium 
circuit 

s e c onda r y 
sodium 
circuit 

secondary 
sodium 
circuit 

Temperature ( O F )  

1200 (maximum 
ope rating fluid 
t em pe rat  ur e ) 

1200 

1200 

1200 

850 
(operating fluid 
temperature) 

850 

850 

1200 

800 

BOO 

300 

300 . 

Material 

304 SS 
(seamless) 

304 SS 

316 SS 

347 ss 

304 SS 

carbon 
steel 

carbon 
steel 

304 SS 

carbon 
steel 

304 SS 

:arbon 
steel 

:a r bon 
iteel 

Notes 

all joints welded 

piston operated 

existing - te s t- 
facility heat 
source 

tube sections, 

stainless clad 
c u  fins, 

existing free- 
surface pump 

connecting 
nipples of SS 
as necessary 

existing freeze - 
seal pump 

connecting 
nipples of SS 
%s necessary 
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Item 

main Na 
expansion 
tank 

~ 

304 SS 

!-1/4 Cr - 
1 Mo 

sarbon 
steel 

carbon 
steel 

carbon 
steel 

carbon 
steel 

2-1/'4 Cr  
1-MO 

carbon 
steel 

high- pr e s - 
sure) spray- 
type desuper- 
heater 

low- pre s - 
sure) spray- 
type desuper- 
heater 

high- pre s - 
sure, feed- 
water heater 

low 2 pres - 
sure) feed- 
water he ate r 

main- steam 
condenser 

main- steam 
Pipe 

main- steam 
Pipe 

I CRITICAL - SYSTEM MATERIALS (Continued) 

System 

secondary 
so dium 
circuit 

steam 
circuit 

steam 
circuit 

steam 
circuit 

steam 
circuit 

steam 
circuit 

steam 
circuit 

steam 
circuit 

'emperature (OF) 

150 

,000 

500 

500 

500 

300 

100 

750 

Mat e rial Notes 

to high-pressure) 
spray- type 
de superheater 

after high-pre s- 
sure spray-type 
desuperheater 
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- - 
Iten - 

1 

1 

2 

3 

4 

5 

6 

Quantit 

1 

1 

1 

1 

1 

1 

1 

I1 EQUIPMENT LIST 

Des c r iption 

Primary Sodium Circuit 
Test Installation heat source. 
Full Load, Test Installation, base 
operating conditions: 

Heat load: 120,000,000 Btu/hr 
Sodium temp, in: 850°F 
Sodium temp, out: 1200°F 
Flow: 1,142,000 lb/hr 

Main F.D. Fan and Motor - for 
Heat Source 

Fan-53,400 cfm with inlet boxes 
and Dampers 200-hp drive 

iodium-to-air, low-level, heat 
:ejector. 

Test Facility base, operating 
conditions : 
Service: startup and low-load 

testing 
Heat Load (max): 10,000,000 

Btu/hr 
Sodium temp in (max): 1200°F 
Sodium temp out (max): 850°F 
Flow: 100,000 lb/hr 

'orced-draft fan for low -level 
[eat rejector with motor and 
uct work 

Fan: 30,000 cfm, 75-hp motor 
lain sodium circulating pump with 
iotor. 
apacity of available equipment: 

Flow: 7000 gpm 
Head: 170 ft 

Low -flow sodium circulating EM 
?ump and motor 

testing 
Service: Startup and low load 

Flow: 300 gpm 
Head: 50 ft 
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Remarks 

Consisting of existing 
oil-fired sodium 
heater, now located 
at Lewiston, N. Y. 
Requires conversion 
for natural-gas firing 
and a new topping 
heater with a duty of 
31.0 x 106 Btu/hr with 
outlet temp. capability 
of 1300 O F .  

-I 
.- c 

Existing equipment, 
now located at 
Lewiston, N. Y. 

Existing sodium 
heating sections now 
located at Callery, Pa. 

Existing f ree-s urface 
sodium pum? located 
at AI test site near 
Chatsworth, Calif. 
(possible use of ex-SIR 
EM pump of 3300-gpm 
capacity) 

L 



Item 

Primary Sodium Circuit 
Primary Sodium Expansion tank 

Primary -sodium f i l l  and drain tank 

Sodium cold trap, Air Cooled 

1,000 gal 

5,000 gal  

(for primary and secondary sodium) 
with Blower and Motor 

7 

8 

9 

10 

100 

10 1 

102 

103 

200 

- 1 

2uantity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I1 EQUIPMENT LIST (Continued) 

Des c r iption 1 Remarks 

'lugging-meter assembly 

Secondary Sodium Circuit 

dain sodium circulating pump 
capacity of available equipment 

Flow 3000 gpm 
Head 120 f t  

5 e condar y - sodium expans ion tank 
1,000 gal 

Secondary-sodium f i l l -  and -drain 
tank, 3,000 gal  

Plugging - me te r as s embly 

Water-Steam Circuit 

High-pres sure spray-type 
desuperheater 
Full load base, operating 
conditions : 

operating pressure: 1,000 psia 
inlet temperature: 980 O F  

outlet temperature: 600 O F  

main steam flow, in: 118,000 
lb /hr 

spray-water flow: 30,300 
'lb /hr 

Existing freeze -s  ea1 
sodium pump located 
at  AI test site near 
Chatsworth, Calif. 

(possible use of ex- 

gpm capacity.) 

Possible use of 5000 
gal ex-SIR tank now 
at ANL 

SIR EM p ~ m p  of 3300- 



- 
Item - 

201 

2 02 

203 

204 

205 

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

duty: 19,600,000 Btu/hr 
flow main condensate: 118,000 lb/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 lb/hr 
temp in condensate: 225 O F  

temp out condensate: 343°F 
design pressure: 300 psig 
flow steam: 20,500 lb/hr 
condensing pressure: 300 psia 

dain-steam condenser equipped for 
deaeration 

duty: 120,000,000, Btu/hr 
condensing pressure: 25 psia 
steam flow: 110,850 lb/hr 
cooling w a t e r  temp in: 90°F 
cooling water temp, out: 120°F 
cooling-water flow: 8000 gpm 

;ooling tower with induced draft 
fan and motor 

duty: 120,000,000 Btu/hr 
flow: 8,000 gpm 
temp w a t e r ,  in: 120°F 
temp w a t e r ,  out: 90°F 

Quants 

1 

1 

1 

1 

1 

11 EQUPMENT L E T  (Continued) 

Description 

Water-Steam Circuit 

Low -pressure spray-type desuper- 
heater 

Full load base, operating condi- 
tions : 

operating pressure: 50 psia 
inlet temperature: 450 O F  

outlet temperature: 265 O F  

main-steam flow-in: 102,100 lb/hr 
spray-water flow: 8750 lb/hr 

Remarks 

* 
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Item - 

206 

207 

20 8 

209 

210 

211 

212 

213 

214 

215 

216 

217 

- 

hantity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

11 EQUIPMENT LIST (Continued) 

De s c r iption I Remarks 

W a t e r  -Steam Circuit 

condenser cooling-water pump 
flow: 8000 gpm 
head: 70 f t  

Condenser cooling-water -pump 
motor, 200 hp 

Main-condensate circulation pump 
350 gpm, 250°F water 

head: 500 f t  

Main -condensate circulative - 
pump motor, 100 hp 

Boiler feed pump 
flow: 400 gpm 
discharge temp: 350 "F 
head: 6,000 f t  

Boiler-feed-pump motor and gear  
900 hp 

15 hp, 160 psi 
Gas-fired startup boiler 

Treated-water storage tank, 
8,000 gal 

Treated water circulation pump 
50 gpm; head: 50 f t  
with 10-hp motor 

Steam generator blowdown tank 
1,000 gal 

Demineralizer unit 
flow: 7 gpm 

Subcooler for demineralicer unit 
10 gpm cool condensate from 

50 -psig nominal design 
250°F to 100'F 

Exi ting equipment 
located at AI test  
site near Chatsworth, 
Calif. 



III MATERIAL LIST, ELECTRICAL SINGLE LINE 
i 

Amount Description 
- 

1 

1 

1 

1 Existing, but replace 
one existing breaker 
with 30 20-amp 
breaker 

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

1 ) On incoming line (1 only) 
3 CT 

2 

1 5 1  
1 27 on bus 

3 CT 
W.H. meter 
Ammeter and switch 
Voltmeter and switch 
On each branch circuit (4 only) 
1 Window CT 
150N 
2 C T  
1 49 
1 50 

2 P T  4200-120 

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 

48 0-volt pow e r panel 
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III MATERIAL LIST, ELECTRICAL SINGLE LINE (Continued) -~ 

I Remarks Description Amount 

1 

1 

1 

1 

3300 f t  

150 f t  

180 f t  

150 ft  

150 f t  

1000 f t  

250 f t  

2000 f t  

600 f t  

1000 ft  

450 ft 

120 f t  

120 f t  

600 f t  

800 f t  

50 f t  

480-volt 30 emergency diesel, generator 
.8PF 300-kva with 350-amp circuit breaker. 
Aux to include pneumatic start unit 

lighting panel 120/208 30 
4W wi th  20 10 cts. 

10-ktra 480-120/208 indor transformer 

lighting panel "LPI" 

500-MCM RH-RW 600-volt conductor 

3 5 0- MCM conductor 

No. 2/0 conductor 

No. 1/0 conductor 

No. 2 conductor 

No. 4 conductor 

No. 6 conductor 

No. 12 conductor 

No. 4 conductor 

No. 4/0 conductor 

No. 4/0 4160-volt.conductor Okonite 
No. OK10519 

No. 6 4160-volt conductor Okonite 
No. OK10505 

No. 1 4160-volt conductor Okonite 
No. OK10511 

No. 8 4160-volt conductor Okonite 
No. OK10503 

3/4-in. conduit 

1-in. conduit 

NAA-SR-5993 
57 600 044 

Existing 



III MATERIAL LET, ELECTRICAL SINGLE LINE (Continued) 

L 
Amount 1 Description I Remarks 

400 ft 

300 ft  

50 f t  

260 ft 

1 

3 

1 

1 

1 - 1 /4-in. conduit 

2-in. conduit 

2-1/2-in. conduit 

3-in. conduit 

riser on 4160-volt service pole 

nonfused cutouts on 4160-volt pole 

new 40-ft 4160-volt service pole with cross- 
arm dead-end construction 
(next to existing pole) 

heating control panel 3 s  4W S-N with 24 1-pole 
15-amp I'EH" breakers 

L 
L 

NAA-SR -5 99 3 
58 



IV. INSTRUMENT INDEX 

a 

l& Measuring-systems and control-loop instrumentat ion a r e  separated 
* 

i n t o  process-variable group numbers. 

instrument-circui t  u se  the  same s u f f i x  number. 

A l l  components i n  the  same d -  L 
1 

Spec i f i c  instrument i d e n t i f i c a t i o n  numbers have been assigned i n  

i accordance wi th  the following t ab le ;  

F i r s t  Le t t e r  Designations 

1 

I 

F 

L 

P 

T 

X 

Group Numbers 

FI ow 100 through 199 

Level 200 through 299 

Pres  sure 300 through 399 

Temperature 400 through 499 

IJlisc. 900 through 999 



i 

I 

i 
I 
I 

i 
i 
I 

j 

; 

1 
i 

t I 

i 
i 
i I 
I 
I 
j 

I 
i 

i 
1 

I 

I 

! 

i 

1 
i 1 

REFERENC€ OW03 ' INS1 
SPEC NO. 

CATEGORY 

Index 

ATOMICS 
INTERNATIONAL PROJECT SCTI IPAOE 60 

AOOlllOWAL QAT4 L 
Series }-- APKICATfON 

100 l n o r  I Section A Record Page 1 

L 100 !Flow 
Record & 
Control Page 2 Section A 

Section A 100 Flow I Computer Page 3 

200 Level I I Seotion B Record Page 1 

Level I 200 
Indicate 
Control I Section B P Page 2 

Level 200 I Record 
Control Section B I 
Indiea t e I Seation C Page 1 

300 IPress. Section C 

~~ 

Page 2 Indl  ca t  e c 
300 IPress. Indicate 

Control Section C L; Record 
Control Section C I Page 4 300 Press. 

Section P I Page 1 

400 Temp . Record 
Control I Section E 

Safety 
Control I Section E Page 2 400 Temp. 

100 Flow Trans . I Seotion P Page 1 - 
100 
- 
Mito. Trans . Seotion F Page 2 

200 Level Trans . I Section F 

Tram I Section .F Page 4 
1 

MYARKS1 



ATOMICS 
INTERNATIONAL 

CATEGORY 

h d e x  
7593 NO. 446150 

PROJECT SCTL ?ME 61 
A001TlONAL OAtA 

INSTRUMENT 
I N M X  

REFERENCE OW03 INST 
r-18PLE NO. A P N l C A t  ION 

Section F I Press . Trans.  
Control 
Valves Seot'ion G 100 - Page 1 

Page 2 
Control 
Valves . I Seotion 0 200 Level 

Control 
Valvea 300 Press. Section 0 

Section (3. 

Section G 

Section C 

Section J 

Control 
Valves Page 4 400 femp. 

Control 
Valves 900 Kisc. 

CXontml 
Valvea Page 6 900 

Solenoid 
Valves Flow Page 1 100 

Solenoid 
Valves I Section J Uevel Page 2 200 

Sol enaid 
Valves I Section J 400 Temp. 
~- ~- 
S o l  enoid 
Valves 

900 I Section J Page 4 

-frrlsa 1 

- 
100 F1 ow Hand 

Control Ssotion 1 I 
~ 

Hand 
Control 

Mieo. 
Section K I Page 2 

Hand 
Control Seetion K I Hiso. 

Section L I Page 1 100 Flow Miso. 



~ 

INSTRUMENT 

plow 
190 
bde 

bd. 

bd - 
bde - 
bd e 

CATEOORY 

Recorder 

APKICATION 
~ 

3-Mw cooler 
Na inlet 

- 
REMARKS: 

eteam to 
f eedwatsr 
heater 1 
steam to 
feedwater 
heater 2 
fee dwa t er 
heater 1 by- 
paas to oond. 
main L o P o  

ateam header 

ATOMICS 7593 NO. 446310 See A 
PROJECT SCTI P= 62 tNTERNATlON AL 

REfERENCe OWOS INST AOOlTlOWAL DATA 
'-{SPEC NO. 

-to l 5 - l b  receiver recorder 

\ z ' eq 

L 

a: 



CATEGORY I ATOMICS 7593 NO. 446110 Sec.A 

PA WECT SCTI P&X 63 INTERNATIONAL INSYRUMEW Kecord 
OIMX Control 

REFERENCL OW03 INST ADOITIONAL OAfA 
APPLICATION 'SPEC wa 

TAO ,Flow 
100 

air  to main 2-mode, 3-t0 l 5 - l b  pneumatic 
Na heater with remote s e t ,  and p i t o t  tub 

FRC-100 bdo 
2-mode, 3-to 15-lb pneumatic 

h remote s e t  8nd 8'' meter 

meter run uein 



7593 NO, 446110 Sec.A 
PRW€CT SCTI P W  64 

ADOITIOWAL OATA 

3-to-15-lb proportional ratio 
relay 

3-to l 5 - l b  proportional rat io  
relay 

3-to l 5 - l b  proportional ratio 
relay 

~~ 

Proportional rat io  relay 
pneuma ti o 

L 

-- 1 



f l  

L; 

7593 NO. 446110 
PROJECT SCTI 

Li 

Sec.B 
-pAOe 65 

u 

P r i .  exp. 
tank 

Sec. exp. 
t& 

Sec. Bs drain 
tank 

Steam-gen 

i 

El 

INSTRUMENT 
INDEX 

LR-200 

LR-201 - 
LR-202 

LR-207 - 
LR-208 

LR-209 - 

Level 

200 

bd . 
bd. - 
bd . 
bd 

bd 

bd - 

CATEODRY 1 ATOMICS 

Recorder I INTE~NATIONAL I 

REFERENCE DWGS INST 
APPLICATION 1-1 NO. 

I 'ri. drain 
;ank I 5 -  t o  15 - l b  receiver 

3 
2- t o  15- l b  receiver 

3 - to 15- l b  receiver 
- 

3- t o  15- l b  receiver 

800 052 



~- ~ - 
INSTRUMENT 
INDEX 

CATEBDRY 
Indica tor 
Control 

4 

ATOMICS 
t NTERNATION AL 

bd L I C -  
2 04 

7593 NO- 446110 
PROJECT S C T I  

L I C -  1 bd* 

Sec. I 
PAOE 66 

T 
REFERENCE OW03 

APPLICATION 1- INST 
BPEC NO. 

I Heater 1 
H20 l eve l  

Condenser 
Level 

Heater 2 
H,O level  

1 

I / 

570 

570 

J-to-15 l b  receiver controller 
two mode 
~~ - ~ -  ~ - ~ _ _  ~ 

J-15-lb receiver controller, 
e lectric  on-off control action 

3-to-15-lb receiver controllez 
two mode 

I 

t! 

c 

b: 

L 
P 



I t 

i 

7593 NO. a6110 k e o .  B 

A D 0 1 f l O ~ A l  DATA 

3-to 15- lb receiver oontrol: 
two mode 



INSTRUMENT CATEBORY I ATOMICS 
INTERNATIONAL Indi cat  o r  7593 NO. 446110 Iseo. c 

ME% 
TAO No. 
- 
- 
PI-300 

PROJECT SCTI  PAW 68 
AOOITlONAL DATA Press - \REFERENCE DWOS I INST 

SPEC NO. APPLICATION 
3 00 

bd 
- 

1 P r i .  Na dra i  
tank 3-t0-15- l b  6" receiver 

PI-301 bd 'ri, N a  
Zxpans i on 

Heater N a  
Outlet 

3-to 15- l b  6" receiver 

PI-302 bd . 3-  t o  15- l b  6" receiver 

PI-304 Heater N a  I I bd 3-  t o  15- l b  6" receiver 

PI-305 local st' gauge with p ig- ta i l .  and 3/4" block valve 
Steam t o  
N a  cooler 

N a  cooler 
In1 e t  

~- 

PI-306 3- t o  15- l b  6" receiver .  - 
PI-307 bd :.H.X. N a  

i n l e t  
3-to 15- l b  6" receiver 

PI-308 bd . I Sec. N a  exp. 
tank 5-to 15- l b  6" receiver 

PI-310 bd . I I. H. E. sec. 
N a  ou t le t  i- t o  15- l b  receiver 6" 

PI-311 bd I I. H. E. p r i .  
N a  i n l e t  

i- t o  15- l b  6" receiver 

PI-313 bd I Sec. N a  pump 
suction i - to  15- l b  receiver 6" - 

bd PI-315 I Steam header 
1st stage 

- ~ 

;-to 15- l b  6" indicator  

1- t o  15- l b  6" indicator 

- 
bd . I Main steam 

by- m a  t o  
confiens e r  

PI-316 - 
PI-319 I Condenser 

pre s sur e 
i- t o  15-ib receiver, 6" 
indicator 

PI-320 bd . - ~ 

1 -  I Bo t-well 
pressure - 

bd PI-323 

- 
PI-324 

I Ra cooler 
ou t le t  - t o  15-lb receiver, 6" 

indica t o r  - 
bd . 3- t o  15-lb receiver, 6" 

indicator 
Sec. H a  drain 
tank 

VEMAAK88 



I I^  
44 

I IJ 
u 
Ll 

CATEBORY 

Indicator 

I c1' 

ATOMIC! 
INTERN A V O  INSTRUMENT 

(NDTX PROJECT SCTI IAL PAair 69 

APPLICATION 
INST 

SPEC NO. 

PI-325 

AOOlflONAl OATA ' 

local topping heat- 
er Na inlet 
topping heat- 
er Na outlet PI-326 I bd. 

, > %  

t 

1 

R f  Y I R K I :  

I 

3- to 15-lb,  6" receiver I 
~ ~ 

3- to 15-lb, 6" receiver 



JNSTRUWENIX 
INDEX 

TAO Press- 
No. 300 

PIC- bd. 
309 

PIC-318 bd 

ti AT0 M ICs 7593 NO- 446110 Sec. C 

PROJECT SCTI ?A(K 70 

CATEBDAY 

INTERNATIONAL Indicator ' 
control 

REFERENCE DWOS lNST AOOltlONAL DATA 
SPEC wo. APPLICATION - 

3: to l5-lb receiver controlle 
P&D control functions and 
pressure switch in output 

Sec. Na exp. 
tank 

Feedwater by- 1-mode 
gass to con- 

3-to l5-lb receiver controlle: 

enser 

- 

tl 
-L 
;'L 

L 
L 
c 
L 
c 

6 
-6 



u 

A 



INSTRUMENT 
mD€x 

TS -1 I 
C 

APKICATION 
~ _ _ -  ~~ ~~ ~~ ?recess and - 

Fre-heat 
temp 
Alarm scanner for 300 points 
Other features to include: 

matic or manual 
input may be ma 

indfica tor 
c )  V' i.8tlbl e and audible 

k) Pre zision temperatu: 

Additional ibstrumentationr 
i n t  lull-balm 
of selected 8 

corders to inc 

Scanner acces3ories include: 
25 ?a 4'' SS thermom 
275 thermocouples w 

thermocouple ru: 
20mp contactor, 

con rol. t 

lNSt ADOITIOWAL DATA 
SPEC NO. 

' 

-~ 

C. A* type thermocouples 

ith TAE and TAL function8 for all poin 

scanninh 
ually stitched to a recorder or 

I 

~ 

ter we1 
Lded to ipe t __ 

B of 75' ea (erteneion wire) 
for oont ro l  elements for preheat 

m 

I 
I 

t: 

*- 

I; 

L 
L 

c 

I 

L- 



U 
I, 

li' 
li 

u 

! 

u 

Control  

APKICATION 

315-Mw heater 
406 10s outlet I bd I 

TRC- 1 bd I Sodium coole: 
404 outlet 

Steam-gen 
Ea outlet 

TBC- I bd I b i n -  at eam 
403 attemperator 

Wain-ateam I attemperator TRC- 404 I bd 
bd /IOsllng heat. 

er Ha outlet 

ATOMICS I 7593 NO. 446110 ISeo. E _ _ _  - 
INTERNATIONAL SCTI IP&x 73 

REfERENCE OW03 INST ADDITIONAL OATA 
SPEC No. 

I 
C. A., T. C., well & ext. w i r c  
3-mode pheumatio control, elet 
null-bal measuring circuit. 

d 

i 



- 
TAO 
(so. - 

TSC- 
405 

, CATEGORY ATOMICS 
INTERNATIONAL INSTRUMENT Safety 

W M X  Control 
1 

FSC- 
406 

TSC- 
407 - 

rs c- 
408 - 

- 
REMARKS 

I Exist. I 
local Gas-fired 

heater 

- 
0 

ADOlTlOUAL DATA 

?ire-eye control unit,  power 
supply, gas aolenoid va ve and 
start-stor, atatione. 
?ireweye control unit, ower 
3upply, gat3 solenoid v8 P ve and 
start-stop stations. 
?urple peeper system .- f . 
(Brown Inst. Co.) I _-- -_ ~~ -~ ~ ~- 

Purple Peeper System 
(Brown Inst. Co.) 

L, 

1 f ?  f 



tl 
L! 

c 
i I a, 

$00 062 

Sea. l? 
PROJECT SCTI em 75 

7593 NO* 446110 

) - lOOtt  water D/P c e l l  3- t o  
t5-ib output & 24" Pi to t  
Cube Inside Length. 
o - loo** H ~ O  D/P c e l l  3- to  
15-ib output 

i- t o  l5 - lb  output 
)/P system, o - lob H,O HaK f i l l e d  

- range 
i- t o  l5- lb  output, NaK f i l l e d  
)/P system o loott H20 Eaage 

3- to 1 3 - l b  output ,  0 - 200" 
H 0 range, condensate chamber 
b?ock valves fo r  3000 l b  s e m i  

E,O range, and block valves f0  
3- t o  15-ib outputto - z w -  

3600 l b -  serviee 

2 ,O range, bloc valves for 
- t o  15-ib out ut, o - 100" E 

3600 lb-service - t o  15-ib output, o - iooli 

3- t o  15-ib output, o- iuoii 
H20 range, condensate chambere 
, & block valves for 3000 l b  881: 
3- t o  15-ib out u t ,  o = loo** 

3600 lb service 
3- t o  13-ib output, o - 10- 
H 0 range, block valves for 
380 lb servioe 

E-0 range, condensate crhsmbers 

0 range, condensate chambers 
block valves f o r  2000 l b  881: 

H 0 range, and E lock valves f a  

3- t o  1>-lb output, 0 - 1W 

dPLblock valves for 300 l b  sere 
3 -.15-lb output, 0 - 100" H n 6 z range, block valves for 
00 lb service - t o  15-ib outpat, o - l o o n  

EnO range, and block rs lves  fo  
360 l b  &&ice 
O-lOOn H,O D/P Cell 
3-15 psi& Output 

0-100" H 0 D/P Cell 
3-15 psig output 

3 



CATEGORY ATOMICS 7593 NO. 446110 Sec. F 

INDEX Transmit ter  INTERNATIONAL PROJECT YCTI PAGE 76 
INSTRUMENT 

1 
I 

SVT- 
104 

104 
P/ZT- 

_REFERENCE DWGS 
lAG NO. 1-1 APPLICATION 1- 

Secondary Wa 
Pump 

Secondary Wa 
f l o w  

P’ET- 102 I 

I I  
- 

REM ARKS: 

INST ADDITIONAL DATA 
SPEC NO. 

Tach. generator  u n i t  with 
e l e c t r i c  output s igna l  
5 - t o  12-10 input ,  ana IU - >u 

E x i s t  M.V. output,  pneumatic - 
e l e c t r i c  t rans .  

Exist 

Tach. generator  u n i t  wi th  
e l  e c t ri ca 1 output s igna l  I 
3- t o  l 5 - l b  i n2u t  and 10-50 

$00 063 
‘30-L-19 REV 12-68 



u 

I 

7593 NO. 446110 I ~ e c .  F ATOMICS CATEGORY 

Transmitter INTERNATIONAL 
INSTRUMENT 
INDEX PROJECT S CTI [PAGE 77 

ADDITIONAL DATA INST 
SPEC NO. 

TAG 
NO. 

Level 
2 00 

AP PLICA1 ION 

3 - t o  15-ib output, 0-100~~ 
H20 D/P system NaK f i l l e d  LT-200 Local 

, u -  3 - t o  15-111 output, 0-100~~ 
H20 D/P system NaK f i l l e d  

3 I 

3 - t o  15-ib output, 0-100'' 
H 0 D/P system NaK f i l l e d  
3 - t o  15-ib output, o-eoll 
H20 range, condensate chamber 
& block valves f o r  3000 l b  se: 
3 - t o  15-111 output, 0-20" 
H20 range, and block valves 
f o r  3000 l b  service 
3 - t o  15-ib output, 0-20" 
H20 range, and block valves 
f o r  300- l b  service 
3 - t o  15-111 output, 0-20" 
H,O range, and block valves 

Sec. Expo 
tank 

Steam Gen. 

Heater No, 1 
Shell  Side 

Hot Well 

I LT-203 

LT-205 I .J 
LT-206 I j Heater No. 

Shell  Side 

D r a i n  Tank 

B; 

Ll 

,I 
I w 

f b  300 l b  service 
3 - 15-ib output, 0-100~~ 

LT-207 l j  H20 D/P system NaK f i l l e d  

I 

LT-208; 1 
LT-209 

Steam Gen. 
Upper N a  

Steam Gen. 
Lower Level 

I 
I 

I 

I E M  ARKS 

800 064 



1 

3- t o  15-1b output, 0 t o 2 5 c  
l b  r a g e  with condensate 
ohamber .and block valve 

l b  range with oondensate charn- 
ber and blook valve 

l b  range, condensate chamber 
and block valve 

l b  range, aondensate chm&er 
and block valve 

l b  range and bxock valve 

3- t o  15-ib output, o t o  2000- 

3- t o  1 5 4  output, o t o  50- 

3- t o  l5-lb output, 0 t o  1000- 

3- t o  15-ib &put, o t o  3000- 

I' 
ATOMICS CITIEBORY 

INSTRUMENT 
No€% 

7593 NO* 446110 I sea, F . b 
Transmitter INTERNATIONAL 

1 
PROJECT SCTI I P m  78 

ADOITIOWAI. QATA Pre a a 

300 

Local 

- - RfrCERENCr OW03 INST ' 
WEC NO APKICATION 

I Pri. drs in  
tanlt 

3- t o  15-ib output, o t o  ioo- 

3- t o  15-ib output, o t o  ioo- 
lb trans with he l ica l  pressure 
e l  emen t 

l b  trans w i t h  he l ica l  pressure 
el emen t 

l b  trans, and NaK f i l l e d  
3- t o  l5-lb output, 0 t o  100- 

Local L I Pr i ,  exp. 
tank 

PT-301 

PT-302 Local Na heater 
Ba outlet  

Ba heater , 
H a  i n l e t  

Ha t o  Ba 
cooler 

PT-304 'L  Local 

I PT-306 Local 

L -cI 

Local I IHX 1Ta pri .  
in1 e t  1 L 

PT-gOe Local 1 P r i ,  exp. 
tank 

~ ~ 

- to 15-ib out ut, o to ioo- 
f b  t rans  an8 hefical  press e l e  

3- t o  l5-lb transmitter, o t o  
100-lb with B& f i l l e d  aensor PT-309 Local I Pr i ,  exp. 

fank 

F'T-310 Loaal I IEX Ba aec. 
ou t le t  I 

I, 
~ 

PT-311 Local IHX Ba pri .  

Seo. Ba pump 
suc t i on 

PT-3 13 Local c 1 
Local I Hain-s t eam 

gen-outlet - 
ET-315 Local Main-steam 

l e t  stage 
reduction 
Main steam 
condenser 

Heater Bo. 1 
she l l  

Feedwater 

by-pass 

PUP dim- 
e 

Condenser 

- 
PT-316 

~~ 

Local 

PT-317 Load 

PT-318 Local 

PT-319 Local 3 to  15-ib output, 30" t o  
+ 45-lb range, eondensate 

L 



ii 

PT-324 

PT-326 
I 

i IJ 

- 

i IJ 
\ 

INS 
IN0 

'RUYElT 
:x 

PT-32 

PT-321 

I 

C ATEOORY I ATOMICS 
INTERNATIONAL Transmitter 

1 I 

INST 
8PLC NO. 

Hotwell 
. 7 . I--:- 

Heater 190.2 
she11 

I 

k i n  steam 
f i n a l  stage 

I 108 out le t ,  
10a cooler 

Sea. Ea 
drain tank 

Zopping hea 
er Ba out le t  .- 

4-t 

T IPW 79 
ADDITIONAL OATA 

3- to l>-lb output, 0 t o 20-lb 
range and blook valve - 5- t o  15-lb output, 0 to  400-11 
range, condensate chamber and 
block valve 

range, condensate chambers and 
3- t o  1 5 4  output, o t o  100-11 

block-valve 
5 t o  l5-lb trans., 0-100 l b  
with NaK f i l l e d  sensor element 

5- t o  l 5 - lb  output, 0- t o  100- 
l b  he l ica l  element 

3-15 l b  output, NaK f i t t e d  DIP 
syetem, 0-100' H20 range 

I 



i 
I 

i I 

1 

I 

I 

I 
I 

I I 
: 

I 

t 

1 
I 

i 
I 

I 

L II 
I 

'STRUYENJJ 
lo€% 

CAtE60RY I ATOMICS 
INTERN ATION AL Control 

Valve 
I 

7593 NO. 446110 Isec.  G 
PROJECT SCTI  PAGE 80 r -  c 

100 

INST 
BPfC NO. 

REFERENCE OW03 
APKlCATlON 1- ADDITIONAL DATA 

L FCV 
100 

35-Mw Na 
heater com- 

3 5-Mw heater 
fuel gas 

louver actuator and position€ 
cylinder - type unit, pneumati 

101 FCv-- 1 4" pneumatic and positioner 
l25-lb cast iron, bronze trip -L; 

FCV 
104 I sec. Na pump 

discharge 
8" vane- type valve, freeze 
seal gpsitioner, 3-to l5-lb 
pneulha IC +- I feedwater to 

steam gen 4", 25OO-lb, RTJ Flange 

desuperheatei' 
H2° 
Topping heat r 
fuel gas 

2", 3000-lb carbon-steel body E 
FCV 
,115 

4" pneumatic & positioner 
l25-lb cast iron,bronze trim L - 

louver actuator & positioner, 
cylinder type, pneumatic 116 FCv I Topping heat 

combustion a 

I' 
ti 
L 

'L 
-L 

1 
RLYARKS1 Provide valve poaitioners for all valves L 

L 



u 
1 c, 

U -* 

i u 

i u 
1. 

INSTRUMENT 
INDEX = 200 

204 I 
205 I 

I 

206 

I 

1 ATOMICS CATEGORY - 
Control INVERNATION AL Valve 

APPLICATION SPEC NO. 

Heater Noel 
level 

make-up 
H2° 

Heater No, 2 
1 eve1 

7593 NO* 446110 Seo.G 
PROJECT SCTI P N  81 

AOOlTlOUAL OATA 

2" , 1500-lb RTJ , carbon-s t eel 
body 

2", 300-lb carbon-steel  body 

2", 300-lb oarbon-steel body 
with 8s trim 



I ATOMICS 7593 NO* 446110 Sec.C , L CATEGORY 

- -  Valve 1' PROJECT SCTI PABe 82 INTERNATIONAL 
INSTRUMENT Control 

314a 

314b 

317 

318 

3 21 

322 

. i& ?ress .  REFERENCE OW03 INST A001110NAL OAlA - AQMlCATlON ' 
SPEC NO. 

stem t o  Na  G 
-1; 
-I; 

c o o l e r  
main-s team 4" double-pt.  high-pressure 
ateam-gen. body and valve cons truc t ion  
out 
main-steam 6" ,  1500-lb ra i sed- face  carbon- 

2", 300-lb, r a i s e d  face f l a n g q  

s t  e l  and s t e l l a t e d  seats second stage and d ! a %  

I 

Provide p o s i t i o n e r e  for  a l l  above 



AOOtflONAL DATA 
I 

4" s troke ,  air cy l inder ,  and ' 
pneumatic p o s i t i o n e r  



c 
INSTRUMENT CATEBORY I ATOMICS ' 

INTERNATIONAL LControl 
Valve PROJECT SCTI 

A001TlONAl OATA Miso. REFERENCE OW03 INST 
APPLICATION H SPEC NO. 

f g'' air-operated,  s ingle-port  
S.S. t r i m  and l u b r i c a t o r  

- L  901 

ECV 
902 I p r i .  Na t o  

I H X  *- L 8" Vane-type valve, f r eeze  
s ea1 , pos i  t ioner ,  3-1 5&Bb 
meumatic -L 

3" vane-type, f r eeze  seal, 
m r ,  3- t o  l5 - lb  

8'' N a  ga te  valve, pneumatio 
cy1.-operated, and f r e e z e  sea 

HCV 
903 

HCV 
904 

- I N a  t o  pr i .  
N a  cooler  L 
p r i  N a  IHX I 
ou t  t3 

I I 
aux. pr i .  

pump 
v a r i a b l e  auto-transformer a: 

HCV 
906 I pr i .  pump 

dische 
8" vane-type valve, f r eeae  
s ea1 pneuma t i c  c cv 

907 I aux. p r i . l a  
pump dische 

~- -- 

3" gate and f r eeze  seal v i t h  
pneumatic pos i t i one r  L 908 & 

909 Na 2" bellows seal, single-port, 
welded n ipples  with S.S.trig * 

L Na 2" bellows s e a l ,  s i n g l e  por t ,  
welded n ipples  with SS t r i m  

L #' a i r -opera t  ed, siagl e-port 
S.S. t r i m  and l u b r i c a t o r  

Gas I. c 912 
- 

913 N a  

- -- 

2" bellowa sea l ,  aingle-port ,  
welded nipples  with S.S.trim -t 

914 Gas 
~ 

p a i r - o p e r a  ted,  8 ing l  e-port 
S.S. t r i m  and l u b r i c a t o r  

915 1 c 
91 6 s" air- o pera t e d , B i ngl  e -por t 

S.S. t r i m  and l u b r i c a t o r  I- 
<-, 

EMARKS 
Provide pos i t i one r s  on above over 3" 

803 011 



ii 

7593 NO. 44611s 
PROJECT SCTI 

u 

SeaaG 
PABC 85 

I .  

CAtf6ORY I 

INSTRUMENT Control 
Valve 

u 

ATOMICS 
INTERNATIONAL 

Bi 

:isc. 71 APKlCATlON 

,1 

REFERENCE DWOS INST 
' SPEC NO. 

li 

- 
925 

u. 

92 

. ' 

* 

- 

1 k, 

Na to steam 
gen . 
Hi -pr essur e 
desuperheater 
water 
startup by- 
pass to con 
denser 
steam-gen. 

s team-gen 
la drain 

HGV 
918 

919 

919 

920 

921 

923 - 
9 24 

929 

Gas 

-~ ~ 

steam-header 
relief adj .  

cooling H20 
from tower 
condenser 
condensate 

Make-up 
Water 

-~ 

p ,  air-operated, single port 
S.S. trim and lubricator. 

8" Na gate valve, pneumatic 
cy1.-operated, and freeze seal 

2", 3000-lb carbon-s tee1 body 

2", 25OO-lb body 

ating pressure, 2500-lb design 
bellows seal,& pneumatic pose 

2" 304 S.S. 1200°1', 100-lb ope 

2n,6~0-ib raised-face carbon- 
s *eel body 

16ii, butterfly and p&s*&9 

4", 600-ib, raised ball flange 
gate 

~ 

2", 3OO-lb carbon-steel body 

2", 300-lb carbon-steel body 
with S.S. trim 

8'' vane-type, freeze seal Q- 
pneumatic poei tloner 

Provide positionere for 2" and larger 



II 
I 

~STRUYENT 
M X  

sv. 
104 

SYi 
106 

1 

CAfE6ORY I ATOMICS 
INTERNATIONAL ii oi enoia 

Valve 

APKICATION 

Air 

800 073 

PROJECT SCTI 
AOOITIOMAl OATA 

p, 3-way so leno id ,  110 
PAC operation 

)&”, 3-way solenoid, 110 
PAC operation 

c 

*- c 

c 
c 
c 

c 

v 

c 
L 



I 

1 



~~ 

INSTRUMENT 
lNDEX 

405 sv I 

J 

I LEYARKSi 

. -0 b 

ATOMICS 7593 NO. 446110 Seeo J CATE60RY 
Solenoid  
Valve PROJECT SCTI  ?ME 88 INTERNATIONAL 

INST ADDITIONAL DATA 
SPEC NO. 

* AOK,CATK)N 1. REFERENCE OWOS 

Atr 

803 075 

J 
yl', 3-way so leno id ,  110 
VAC operation 

1 

I 

I 

1 

. 
I i 

r -  t 
-L i 

I s i  





! 

INSTRUMENT 

F1 ow 

100 
-- 

Hand CATE6DRY I ATOMICS , 7593  NO-446110 Sec.K 

PROJECT SCTI P N  90 
INTERN ATION At. Cont r o  1 

BEFERENC€ OW83 ISJST ADDITIONAL DATA 
I SP€C NO. APPLICATION 

heater  air- to 
gas f low rat i )  
ad just regu la tor  

3-to l 5 - l b  remote load ing  sta .  
3-gauge u n i t  and p r e c i s i o n  

HC-104  N a  f low p a t i o  
ad just 
Topping HTR 
Air-gas f low 
rat io-ad just 

- 

HC-115 
'r' 

4 



bl I- 

STRUUENJ 
M X  

ATOMICS 
Control INTERN ATION AL If 

U - 
IXST 

SPEC wo. APPL,CATK)N } REFERENCE OW03 

li 3 - t o  l 5 - l b  remote l o a d i n g  I cv-goo station, contr  1 and os t on gauge and precyeion r gu i t  a or 

I cv-go1 HC-901 - 
HC-902 - 
HC-903 

I cv-go2 bd 

bd I CV-9 0 3 

HC-904 bd 

I HC-905 - 
HC-go6 - 
HC-907 - 
HC-908 

- ~- 

cv-go6 

CV-907 

I CV-908 

HC-909 CV-909 

cv-910 I 
Q 
n 4  

I cv-911 

cv-912 I 
HC-914 

I 

- 

cv-916 

j Ll 
800 078 

! l b l  



.c INSTRUMENT , I -  CATLBORY 1 ATOMICS 
I INTERNATIONAL u n a  

Co&ral 
I 

PROJECT scT1 IPAGE 92 
ADDITIONAL DATA 

3-to 15-18 remote l o a d i n g  
s t a t i o n ,  c o n t r o l  and p o s i t i o n  
gauge and p r e a i a i o n  r e m l a t b r  

I 

- I' 
d' 

.. . 
tA0 wo. Iiac.  - 

?OO , 
L HC-917 CV-91.7 

HC-918 .L CV-918 

HC-920 cv-920 

HC-921 cv-921 

cv-922 

cvhg23 
I 

~ 

ac-922 

I I CV-924 

CV-925 

CV-926 HC-926 
I 

HC-927 
~ ~~ - 

makeup 
pump 

cv-928 

Ba Heater 
By-pas s 

2-pos i t ion  e l ec t r i c  switch,  
auto-on o p e r a t e s  re lay o i r c u i  
makeup pump magnetic s ta r te r  - 

- 
REMARK88 6: 



r -  
, CATEGORY ATOMICS ' 

M i 8 C .  INTERNATIONAL INSTRUMENT 
W M X  

7593 NO. 446110 
PROJECT SCTI IPrrSr '93 

INST 
BPLC NO. 

AOOITIONAL OATA 

BO-v, ,3-phase r e g u u t l o n  con- 
t r o l  system & aervo, d.c. 3v-102 I bri.Na Flow ' I Exis t ing  
output t o  M o C o  

~O-~O-MP, i n p u t  & doc.  output,  mcp- 
102 Pri.bTa Flow Exis t ing  

102 P r i  .Ha Flow Exis t ing  
SCpA- 

1-mode n u l l  ba l  . a o n t r o l l e r  
-~ 

0-gO-v,d.c. ampl i f i e r  
I 

I 

SV-104 Sec.Na Flow 220-v, 3-phase regula t ion  
cont ro l  o system M.C. (IC aerv0,d.c. 

Sec.Ha Flow I 
SCpA- 
1.04 Sec.Na Flow 

EIs.104 

0.90 - v.d.c. ampl i f i e r  

3-way double-angle pneumatrc 
t r a n s f e r  switch loca ted  behini 

3-ne-angle pneumatrc 
t r a n s f e r  switch loca ted  behini 

s e l e c t  or 
LRC-203 and 

HS-105 TRC-4-02 
Se l ec to r  
Feedwater M o #  

PS-113 & Pump - 
panel 
3-15 l b  pressure switch w i t r i "  
a lec t r i ' c  contac ts  

Bi 



APPENDIX 8: SCHEDULE 

N U - S R - 5  9 93 
94 
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