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PROJECT CAH- 100 

DESIGN CRITERIA 
CHANGE #3 

HIGH TEMPERATURE LATTICE TEST REACTOR 

This design criteria document is hereby changed and supplemented as described below. 
paragraph reference(s) given $or each item is considered to reflect that portion of the 
document that is most directly affected by the change, other paragraphs may also be 
affected 

The 

Change No. 3-A Vacuum System & Enclosure Design Pressure 

Ref: Para. 2.1E Containment o€ Reactor. Add the following: 

The reactor containment enclosure (gas shell) shall be designed for 
internal pressures of 20 psia and 0 psia with external atmospheric conditions. 

A vacuum system shall be provided to evacuate this enclosure and the associated 
gas circulation piping and equipment. This system shall be capable of reducing 
the enclosure internal pressure to 1 psia in a period not to exceed one hour. 
The system and equipment components shall be designed so as to produce an 
ultimate pressure suitable for efficiently outgassing of the insulation and 
other materials used in the system (approximately 1 to 10 torr). A 

Change No. 3-B Graphite w 
Ref: Para. 2.3A. Substitute the following for the first paragraph: 

The reactor lattice shall be established at 4-3/16 inches by 4-3/16 inches. 
Alternate small and large front to rear holes shall be arranged as shown 
on SK-3-10401, Detail 6, and the sizes of these holes shall be 1-314 inches 
and 3 inches respectively. The graphite to be used is excess material from 
the old "Standard Pile" and Exponential P i l e  previously assembled in the 
326 Building.. This material is type CS-GBF as manufactured by National 
Carbon Co. 

Change No. 3-C Purge Stream Features 

Ref: Para. 3.2F. Reactor Continuous Gas Purge System. Add the following: 

A remote controlled three-way valve shall be provided in the reactor gas purge 
discharge line to permit, at.the operator's discretion, the routing of this stream 
either into the purge line filters and thence up exhaust stack, or back into 
the system at a point just upstream of the recirculation blower. 

Dual high efficiency filters shall be provided for the purge gas stream. The 
radiation monitor shall "see" the filter closest to the reactor. The filters 
shall be fire resistive particulate type. 
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@ Change No. 3 - D  Reactor Heating Elements 

Ref: Para. 5.1A In-pile heating elements. The description of a suitable heater system 
is modified to eliminate the use of insulators for supporting the heater elements 
within the heated zone of the reactor stack. 

Change No. 3 - E  Fire Alarm System 

Ref: Para. 6.2D Fire Detection. Add the following sentence: 

An auxiliary annunciator panel shall be provided within the facility to indicate 
the particular detector and/or sprinkler system which causes an alarm. 

Change No. 3-F Basement Ramp 

Ref: Para. 7.2 Building Floor Elevation. The requirement for a ramp to the basement 
is eliminated and an access areaway is substituted therefor. 

Change No. 3 - G  Parking Areas 

Ref: Para. 7.4  Roads, Parking Areas and Walks. The requirement for improved parking 
areas with curbs is' eliminated. 

Change No. 3-H Painting and Finishing 

Ref: Para. 8.5A. Add requirement for a chemical and radiation resistant and decontamin- @ ation coating on the basement floor under the reactor room. 

Ref: Para. 8.5B. Substitute, "exclusive of the basement floor under the reactor room" 
for "including space under the reactor room". 

Change No. 3-1 Architectural and Structural 

Ref: Para. 9.2 Floor Loading. Substitute the following for Section C: 

The floor in the experimental assembly room shall be designed for a live load of 
500 #/sq. ft. The design shall also consider additional special loading conditions 
caused by the core removal dolly when loaded with experimental core. This floor of 
the reactor room shall be designed for a live load of 250 # / s q .  ft. except when 
additional requirements are needed for supporting the core removal dolly. 

Change N o .  3- J Crane 

Ref: Para. 9.5. The requirement for a continuous variable control system is deleted. 
The crane hoist shall contain at least two speeds; one speed within range of 2 to 
4 feet per minute and one speed within range of 7 to 15 feet per minute. Trolley 
and bridge movements shall include stepped controls with at least two speeds below 
15 feet per minute, a total of 5 steps, and with maximum speeds of 25 feet per 
minute for both motions. All speeds of all three movements shall have zero to 
full load capacity. 
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Change No. 3-K Shielding Doors 

Ref: Para. 9.6 Shielding Doors. 

Section A. Substitute for first sentence the following: 
shielding door shall provide sufficient shielding to reduce radi&-ion levels 
to those specified in Para. 2.1.F. 

”The first floor 

Section B. Delete second sentence which specifies thickness and composition of 
the basement door, and substitute “sufficient shielding shall be provided to 
meet requirements of Para. 2.1.F. 

Change No. 3-L Furnishinps and Equipment 

Ref: Para. 10.2 Lunch Room. The requirement for four 3 feet square tables is deleted. 
Table space for 16 persons shall be provided. 

Change No. 3-M Fire Protection 

Ref: Para. 10.5 Fire Extinguishers. Water and dry powder types of extinguishers are 
added. 

Ref: Para. 12.2, B.4 Fire Protection Water. The requirement for fire hose racks is 
A eliminated. 

Change No. 3-N Exhaust Ventilation 
w 

Ref: Para. 11.3C. The requirement that the exhaust air from the basement under the 
reactor room be discharged through basement floor gratings and underfloor ducts 
is deleted. 

Ref: Para. 11.3 C, E and F System Description - Exhaust System. 

The requirement for a by-pass line, containment valve and its associated controls 
for the reactor room and basement exhaust system is eliminated. The high 
efficiency filter capacity shall be adequate for full exhaust flow. 

Change No. 3-0 Building Services 

Ref: Para. 12.2B. Add the following: 

10. Cooling Tower 

A cooling tower shall be provided with sufficient capacity to handle water 
from the H & V systems. Anti-freeze protection shall be provided. 

11. Process Drains 

The process drains shall be adequate for acid and caustic wastes. Two 
pumps shall be provided for each sump. 
materials which are not corrosion resistant. 

The pumps may be constructed of 
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1.0 INTRODUCTION 

This project  provides f o r  the design and construction of a High Temperat.ure 
Lat t ice  T e s t  Reactor (HTLTR) an8 i ts  supporting f a c i l i t i e s  as described i n  
t h i s  document ana the ProJect Proposal Document No. Sw-76408. 

This Design Criteria establ ishes  an engineering concept which w i l l  provide the 
basis f o r  the design of a EI'LTR t o  be constructed a t  Hanford. 

The fundamental need f o r  t h i s  research f a c i l i t y  is t o  provide nuclear data f o r  
high temperature reactor  systems. 
t h e  known f u e l s  can be tes ted  i n  t h i s  reactor,  which w i l l  support the technology 
of advanced high temperature power reactor  systems. 

Solid moderators, gas coolants, and any of 

This f a c i l i t y  consis ts  of the reactor,  i t s  safe ty  ar,d control  systems, an experi- 
mental core and fue l ,  a gas circulat ing system, a reactor  building and adjoining 
service building. 

The instrumentation f o r  the reactor  w i l l  include, (1) nuclear safety,  (2)  tempera- 
tu re  measurements a t  s t r a t eg ic  locations throughout the reactor  a t  temperature 
leve ls  from room temperature t o  f u l l  operating temperature, (3) control  of the 
reactor  temperatures a t  the operating leve l  by control l ing the power input t o  
the  e l e c t r i c a l  heating elements within the reactor,  (4 )  rapid and r e l i a b l e  
acquis i t ion  of nuclear, thermal, and hydraulic data, and ( 5 )  control  of the gas 
c i rcu la t ion  system. 

The reactor  w i l l  be heated e l ec t r i ca l ly .  
w i l l  be delivered t o  graphite heating elements. 
regulate  the e l e c t r i c a l  power input. 
t o  provide uniform heat.  

Approxinately 500 kw of e l e c t r i c  power 

Graphite heating elements w i l l  be d is t r ibu ted  
E i g h t  saturable reac tors  w i l l  

Reference Drawing, SK-3-10605. 

The building faci l i t ies  consis t  of: (1) a reactor room w i t h  basement, an& an 
attached enclosure f o r  the neutron beam and anaiyzer, (2)  a Service 
building attached t o  the reactor  with basement, main f loor ,  and second floor, 
(3) an exhaust stack, (4)  a l iqu ld  nitrogen storage f a c i l i t y .  

1.1 GENERAL DESCRIPTION OF THE REACTOR 

The moderator block of the EI!LTR w i l l  be a ten-foot cube of graphite enclosed 
wlthin a thermally-insulated, gas-tight container. The reactor  w i l l  be 
desi 
1200 C with some addi t ional  equipment. The insulat ion and the gas-tight 
vessel  w i l l  be equipped with sealed doors that can be removed f o r  access 
t o  the  reactor .  

ed t o  operate i n i t i a l l y  a t  1000°C and t o  be capable of operation a t  t? 
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1.1 GENERAL DESCRIPTION OF THE mACTOR (Continued) 63 
The experimental equipment within and attached t o  the  reactor  w i l l  permit 
the  removal of the  10' long parallelepiped experimental core section 
whose maximum cross section i s  5 '  x 5 ' .  This experimental core contains 
a t e s t  c e l l  (about 15" x 15" x 78") which can be moved along i t s  center- 

[ l i n e  t o  obtain reac t iv i ty  coeff ic ients  comparing a l a t t i c e  c e l l  t o  a void. 
I n  addition, a small o sc i l l a to r  i s  attached t o  the  f ront  face t o  osc i l l a t e  
f u e l  or poison samples up t o  f ive  pounds i n  weight t o  determine reac t iv i ty  
coeff ic ients  of various materials. 

The reactor gas system i s  a closed nitrogen circulat ing loop containing 
equipment t o  c i rcu la te  gas for  temperature leveling and shutdown cooling. 
The gas system a l so  contains instrumentation f o r  detection of oxygen, 
t rans ien t  radioactivity,  and water leaking from t h e  primary heat exchanger. 
The design l i f e  of a l l  reactor process components s h a l l  be based on a l i f e  
span of t e n  years and  reactor operation of 185 days per year (24 hour days). 
Of' t h i s  t o t a l ,  reactor openiting temperatures sha l l  be assumed a s  follows: 
95 days between room temperature and 600 C ,  54 days between 600 C and 900 C ,  
and 36 days a t  1000 C .  

1.2  PURPOSE OF REACTOR FACILITY 

The purpose of t h i s  f a c i l i t y  i s  t o  obtain physical data f o r  high-temperature, 
solid-moderated reactor l a t t i c e s .  It w i l l  support t he  advancement of power 
reactors  being designed t o  operate a t  increasingly higher temperatures. 
For sa fe  and economical-operation of power reactors,  comprehensive studies 
are needed of reac t iv i ty  t rans ien ts  anticipated i n  bringing a power reactor 
up t o  operating temperature. . The required information w i l l  be obtained 
by experimental measurement of the  changes i n  r eac t iv i ty  and neutron energy 
spectra caused by heating the moderator, the coolant, or %he fue l .  

The proposed reactor will be designed t o  study the l a t t i c e  propert ies  of  
both gas cooled and l iquid cooled fue l  elements i n  a sol id  c rys ta l l ine  
moderator. Coolants t o  be used i n i t i a l l y  i n  the experimental core of ETLTR 
w i l l  be a i r  or  other gases. Water, organics and l iquid metals are not ex- 
cluded, but the  equipment f o r  these coolants wlll be provided by the  fu ture  
research program rather  than t h i s  construction project .  The construction 
project  will provide a graphite moderator only. 
be those sui table  f o r  high temperature and  long exposures. 

The f u e l  elements used w i l l  

The f a c i l i t y  will not be used t o  study liquid-moderated systems since 
f a c i l i t i e s  f o r  such studies are presently available a t  other s i tes .  

Problems t o  receive i n i t i a l  a t ten t ion  &y be summarized as follows: 

(1) 
(2) 

(3 )  
(4) 

( 5 )  

Temperature coeff ic ients  of the  fue l  or  prompt power coeff ic ients  
Temperature coeff ic ients  of k a r i s ing  from changes i n  moderator 
temperature i n  heterogeneous l a t t i c e s ,  
Variations i n  the strength of control rods with moderator temperature 
Investigations of the r e l a t ive  merits of using plutonium or  mixed 
fuels  as opposed t o  uranium isotopes i n  high temperature reactors,  and 
Study of the  neutron spectrum i n  l a t t i c e  c e l l s  under reactor operating 
temperatures. 
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1.2 PURPOSE OF REACTUR FACILITY lcontinuea) 

2 .o 

The time neeessary t o  change the core loading would be frm one t o  se-seral 
days, depending upon the complexity of the desired core. 

This reactor w i l l  provide sxpport for solid-noderated pmer  reactor proJecte 
by providing experimental data fo r  normalizing ca'lculated t rans ien ts  which 
w i l l  materially a id  the design of any specif ic  high temperature reactor 2x1 
l i e u  of the more expensive method of providing separate c r i t i c a l  mockup 
f a c i l i t i e s  f o r  each type reactor under consfderation. 

REACTOR AND APPUR!ITNKNCES 

2.1 TECHNICAL SPECLFICATIONS 

A.  Technical Concept 

The s c i e n t i f i c  studies of the propertees of reactor lattices t o  be made 
using the HTLTR a r e  so l id ly  based upon the technical procedures and 
experiments developed f o r  use with the exis t ing PCTR (Physieai Cor~stants 
Test Reactor) a t  Hanford, 
a l low the attainment of the purposes outlizlea: 
be heated t o  a high temperature, the r eac t iv i ty  comparison of a reaetcr  
cell with a void is done remotely, a pulsed neutron source i s  w a d  f o r  
s ta r tup  and f o r  subcr i t ica l  experiments, r eac t iv i ty  measurements on. 
small samples may be made with the oscillator technique, Che graphite 
block is larger and i s  uniformly pierced with ebmel i ;  which c a ~  be 
loaded with fuel., the movable face is absent, and a neutron chopper may 
be used t o  measure the d i f f e ren t i a l  neutron spectrum. 
add t o  the v e r s a t i l i t y  and usefulness with which the €i'T!Em my be app l i ed  
t o  reactor  physics and reactor design problems, 
t ions  i n  the use of the ETLTR remain very close t o  those of the PGTR. 

mere arep however, many differeaces which 
the reactor stack may 

These d-ifferewas 

Yet, the basic opera- 

The design of the f a c i l i t y  should provide thotse features de:seribed isa 
this document t o  do those experiments which are  3eiw plan:zed. 
design should also provide as much f l e x i b i l i t y  as is  consistent wit21 
planned uses and w i t h  prudent economic eonslderatiow. Far ex891pk, 
added space in the reactor room or  i n  the reac-kor eonta9Fmeszt eneloswe 
would allow added f l e x f b i l i t y  f o r  f u t c e  experimerat911 equipment, but; 8% 

added cost. 
design concerning those detailed items which may alX,cna, or p r e ~ ~ t ,  
s c i e n t i f i c  f l e x i b i l i t y .  

The 

Advice w i l l  be provided t o  the Axhiteet-Engineer t3uri-a 

The €l"LTR w i l l  be operated i n  either of two ways. 
is  e i the r  5 or 10 feet i n  length w i l l  be inserted i n  the @enter of: t k  
experimental core section, 
experimental fuel and fLattened (in the case 0% a 5 feet l a t t i c e )  with 
the  flux levelfng rods. 
measurements made as a function of the temperature. 
02 the H"LTT3 are those which allow maamements of tbe cbwas i ? z  
reactor l a t t i c e  character is t ics  with temperature, Suck i&omnat,io~ is 
needed f o r  future  progress i n  the reactor teehology cf high temperatmrz 
reactors  e 

A test la t t ice  whicB 

The flux w i l l  be matched v i t h  the use of 

The reactor w i l l  be heated and reactor physics 
%%e mador featurea 



2.1 TECHNICAL SPECIFICATIONS (Continued) 

A. Technical Concept (Continued) 

In  order t o  f u ' f i l l  t h i s  concept of ad.rance i n  reactor  technolog.,s, 
the  High Tenperatwe Lat t ice  Tes-L Eeactcr ah11 have the following 
technical specifications:  

B. Operating Temperatures 

The design shall include adequate provisions t o  a t ta in ,  measure, and 
record the following operating temperatures: 

2 .  Central Test Fuel Element 1500°C (Temperature measureaant ar5 
1. Overall reactor  l0OO0C 

3. Heater Surfaces 16oo0c &x. 
fndicatiorr only) 

Permanent materials (insulation, e tc .  ) tht cannot; te! readi ly  removed 
and replaced shall be desigced t o  0perat.e atd 12OO0C. 

C. Heating and Cooling Rates 

The input power required f o r  heating the reactor shall be adeqiate t o  
heat the en t i r e  modgrator and thermal shielding t o  e q u l l i b r i m t  with 
temperatwe of 1000 C of the moderator, i n  f i v e  days (120 hours 1 %e 
heating system shall be capable of elevating the reactor  system fron 
gOO°C t o  l00OoC i n  sixteen hours. 

Present estimates indicate that the input and d is t r ibu t ion  c;f t h i s  
heating power can be accomplished with 500 kw of primary power 
dis t r ibuted in to  the moderator by eight  secondary saturable reactor 
heating control  c i r cu i t s .  

The equilibrium cooling rate is a Iceasme of the stabili+,jr of th is  
system and i s  determined by the s i z e  of the  systen and the q a n t i z y  
and thermal resis tance of the insulat ion used. The reactor  with the 
proposed thermal shielding is  calculated t o  have a 7OC pe:. hour ternpe;-at-ze 
decay che;r;acteristic when no pwer is added t o  the system; ho%w~.-s, tke 
reactor t.emperature var ia t ions can be miaimized by use of t.be keatizllg 
control  c i r cu i t s .  
and cooling loop s s t e m  shall have t.he capacity t o  reduce the reactor  
temperature t o  260 C i n  twenty-four hours. A t  t h i s  time, the reactor  
doors w i l l  be opened for observation of the experimental core or c t a ~ g e s  
of f u e l  or other equipment. 

Upon shutdown of the reactor  the  nitroget: gas circul.ati,r_g 

8 

Heat is removed by circulat ing nitrogen gas. 
thermal insulat ion (a regenerative t ransfer  function) t o  reduce the 
temperature gradients i n  the reactor proper, The perfomazl,ce of %Lis  
flow pa t te rn  within the reactor a l so  reduces the exterral surface tempera- 
tures of the  reactor  insulation. 

The gas passes t&ov& the 
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2.1 TECHNICAL SPECIFICATIONS (Continued) 

D. Thermal Insulation 

The proposed insulat ion f o r  the BTLTR consfsts of five fuxAionai  
layers of Y e r m a l  izstrlation encl .~sed wiY2iE a g a s - t i a t  metal 
enclosure. 

Each layer of insulat ion shall be selected f o r  properties related 
t o  high temperature capacity, thermal resistaoce,  spal l ing resistance,  
and l o w  nuclear absor'ption cross section. 

The preliminary estimate of required thickness of insulat ion is  36" 
of t h e  following composition: 
higher grade insulat ion)  

(Front and rear faces  kave 2'-3" of 

Locat ion Composition Tr,i c kna 8 s 

Layer 1 - adjacent t o  moderator Graphite wool 
Layer 2 - gas layer Nitrogen gas 3-314," 
Layer 3 Alumizlum Oxide (G32) 9 I' 

Layer 4 Aluminum Oxide ( ~ 2 6 )  9 I' 

Calcined Diatomaceous Wtl-, 6-3/4" Layer 5 

7 - 212 ' I  

Tbe insulat ion of the ECLTR shall provide a maximum tenpzratwe on the 
reactor  outer surface of 78Oc assuming normal vent i la t ion  of the 
surrounding building area. 
be designed with higher thermal resis tance properties t o  meet t3he space 
requirements ., 

Insulation f o r  f ron t  azid rear Yam should 

E. Containment of Reactor 

A containment enclosure shall surround the reactor atld shall pass a 
test l imit ing maximum Leakage t o  1/2$ of volume per hour a t  1 psig" 
The pwpose of t h i s  vessel  is  t o  contain t5e reactor  ataosplzere aszd 
prevent any radioactive material escaping in to  the reactor  mome 

The detection of radioactive materials i n  the systerr! i s  accomplis?& 
by continuous scanning of the purge system and reactor  gas c i r c u l a t i s s  
sys tem . 
This means of containment, rad ioac t iv i ty  monitoring, a u t m a t i c  sk12tdorwn 
of the reactor,  and high eff ic iency f i l t r a t i o a  of the vext i la t ion  off-  
gas provides an adequate system f o r  the safe operation of the EIigh 
Temperature Lat t ice  Test Reactor. 

F. Shieldixq 

Shielding shall be provided fo r  the following, (1) the reactor ,  (2)  the 
reactor building, (3)  the counting room, and (41 the bean ChO'Fper f ae f l i t y .  



HW-76928 
Page 6 

2.1 TECHNEAL SPECIFICNIONS (Continued) 

F e Shielding (Continued) 

In  a l l  cases the  materials outside the reactor  or beam chopper 
s h a l l  not become activated.  

The reactor  s h a l l  have a 1/8" bora1 sheet attached on the  outside 
of the  gas seal layer.  

The reactor  room walls and roof s h a l l  be constructed of ordinary 
concrete of such thickness as t o  reduce the  radiat ion f i e l d s  outside 
the  building up t o  a height of 6 feet  t o  less than 1 .0  m rem/hr at  
maximum reactor  power l eve l  of 2000 watts. 
not exceed 0.2 m rems/hr at  a distance of 20 feet from the  building 
and i n  the first and second f loor  leve ls  of the  service building. 
The basement of the  service building s h a l l  have sufficiient shielding 
w a l l  such t h a t  a l eve l  of 0.2 m rems/hr is not exceeded a t  the  walls 
and a l eve l  of 1 m rem/hr is  not exceeded a t  the door. 
calculations indicate t h a t  these leve ls  require 3 foot th ick  walls 
and a 2 foot th ick  roof for the  reactor  room. 

The radiat ion l e v e l  s h a l l  

Preliminary 

The counting room s h a l l  be shielded with ordinary concrete walls, 
and a labrynth entrance, of a thickness such t h a t  the  contribution 
of the reactor t o  the  counting rate is  less than the normal back- 
ground rate without the  reactor operating. 

2.2 REACTOR CONTROL & SAFETY ROD EQUIPMENT 

A. Horizontal Control Rods 

1. General 

The HTLTR Horizontal Control Rod system consis ts  of nine hori-  
zontal rods, each rod assembly provides neutron absorption by the 
al ternate  use of bushings composed of three types, (1) graphite, 
(2 )  compounded fuel and, (3) boron poisoned bushings as shown 
on Drawing SK-3-10402. 
control l ing reactor  power with only six inches of  rod t rave l .  

I n  t h i s  design the  Architect-Engineer w i l l  be responsible f o r  the 
overa l l  design of the  assembly and, the General Elec t r ic  Company 
w i l l  furnish the Material Specifications f o r  the material 
compounding t o  be used i n  the  three types of bushings. 

Horizontal Control Rods (Primary Control 

E i g h t  of the  rods t o  be in s t a l l ed  i n  the  H!TLTR w i l l  be f o r  use 
i n  major control  of the  reactor  and w i l l  be composed of a driving 
mechanism with precision measurement of rod position, a scram 
mechanism, and the  rod assembly and in t e rna l  cooling arrangements. 
The rod arrangement i s  shown on Drawings SK-3-10402 and SK-3-10401, 
except t h a t  the t o t a l  length may be l imited t o  six f ee t .  

This arrangement w i l l  provide a method of  

2. 
. -  



2.2 REACTOR CONTROL & SAFETY ROD EQUIPMEXT (Continued) 

A.  Horizontal Control Rods (Continued) 

2 .  Horizontal Control Rods (Primary Control) {Continued) 

?lie normal control veloeity shall not exceec? two inckes per minute 
and shall include stepping control with movement of 0.001 in.&! 

per  s&p. il 1 ',? , 
-* - 
Tke drive motors shall be of the step-motor type, suck tht thny 
can be positioned t o  a high degree of accuracy (as stated i n  
paragraph 4.4) by the pulsed output of the Data Logger 

3.  

The scram control mechanism, (a holding magnet and in t e rna l  spring 
power) shall have the capacity toplunge the horizontal  rods h t o  
reactor safe posit ion within oce second. 

"he horizontal  rods shall be designed t o  operate a t  1000°C and 
gas cooling shall be provided t o  permit  maximum operating leve ls  
of 12OO0C. The cooling gas shall be passed tkro-ah  -the i n t e r io r  
and exter ior  of the rod i n  order t o  eool 50th tAie r o d  aad ebannel. 
elements. Two rod locations shall be provided ic the design f o r  
each of' the eight primary control rods i n  order t o  provide reactor 
control fo r  widely d i f fe ren t  experimental f u e l  arrangements. 

The spec i f ic  locations of the a l t e rna te  rod locations w i l l  be 
provided by the General Elee t r ic  Company a t  a later date. 

Horizontal Control Rod (Secondary Control) 

One of the nine horizontal  rods shall be of' similar design t o  t3e 
primary rod  w i t h  the following exceptions. The rod drfvf.sig meeka_;ian 
does not require the scram n?eck?aoism and w i l l  be campos~d a f  sod  
elements t h a t  have a neutron absorption s t rength r a t i o  Setweem th 
secondary ( f ine )  control  rod and the primary emtro:. rod of COO?. 

The requirements of ths normal drive, locatlon indieatios., e 'kxt-ical  
motor control, normal speeds, aEid indexing of movernsnt s b 3 1  al.1 be 
standardized w i t h  the  main horizontal  rods. The location of t h i s  
rod and i ts  spare opening is  not shown on D r a w i n g  SK-3-lOdCOl9 kowever, 
the data w i l l  be supplied t o - t h e  Architect-Engineer alorza; with the 
compounding of the graphite spacers, the  fuel and pofson bushirigs 
by the General Elec t r ic  Company a t  a later date. 



Q 
2.2 REACTOR CONTROL & SAFETY ROD EQUIPMENT (Continued) 

B. 

C. 

Vert ical  Safety Rods 

The EI'LTR shall be equipped with f3m v e r t i c a l  sa fe ty  rods. 
rod element shall be fa tz iza ted  ;;lf a Zoro-~ alloyed high temperature 
s t e e l  or a metal sheath containing boron carbide as the reactor  poison. 
The design of the v e r t i c a l  rods is  tke respons ib i l i ty  of the Architect- 
Engineer. However, the General Elec t r ic  Company w i l l  f u rz i sh  the 
metallurgical requirements f o r  the r o d s a t  a later date. 

Tie 

Additional fea tures  t h a t  a r e  required i n  the f ina l  design of the v e r t i c a l  
rod mechanical assembly shall be a s  fol.fows: 
and SK-3-10402). 

(See Drawing SK-3-10401 

1. 

2 .  

3 .  

4. 

The v e r t i c a l  rod withdrawal motions s h L 1  be designed f o r  maxincut~ 
rates between one t o  two f e e t  per minute and shall be operable e i t k r  
on a s ingle  rod or group basis. The s tep  control  system shall be 
designed on a decimal increment system. 
v e r t i c a l  rods i s  accomplished by deenergizfng the e l e c t r i c  ho1diE.g 
brake. The inser t ion  time f o r  a v e r t i c a l  rod  shall. be desigcisd ,f~r 
a period of l e s s  than 1.5 seconds. 

The scrm motion of t5e 

The rod m u s t  permit f u l l  u t i l i za t ion .  of the f u e l  cJpeninga addacent 
t o  the rod channel. 

A sa fe ty  fea ture  must be incorporated i n  the rad 2rive meckxmism 
which prevents a rod from being withclrawn too f a s t .  
rods a re  withdrawn too rapidly, nuclear a c t i v i t y  would increase beyod. 
the pre-set limits within the data logger. 
t h i s  condition will require the v e r t i c a l  rods t o  i n i t i a t e  a 5craE 
operation. 

If' th5 ~ t t ~ e - ; t y  

Design &all be such t&i% 

Rod posi t ion indicators  shall be provided f o r  fulf- in ,  full-oxt, 
and intermediate posit ion. .  The nuclear absorption s t i e ~ ~ t h  &ta 
w i l l  be furnished t o  the  Architect-Ehgineer during f i m i  dee ig~i .  

Flux Leveling Rods 

1. Gemeral 

The flux level ing system is  primarily the manualmovemant of 
grouped fuel elements In  the experimental core sect ion t o  provfde 
a portion of the experimental adjustments needed f o r  a flattened 
neutron spectrum. 

The Architect-Engineer w i l l  not be required t o  prepare any design. 
or procurement f o r  the flux leveling system. 
Company w i l l  perform a l l  development, design act fabr ica t ion  f o r  
the fue l ,  the spacers, shielding, manipulator rcds anit g roap i r .  bars, 
a t  no cost  t o  the project .  

The Cfineral E l e c t ~ l c  



2.2 REACTOR CONTROL & SAFETY ROD EQUIPMENT (Continued) 

C .  Flux Leveling Rods (Continued) 

Active f u e l  for leveling slug assemblies w i l l  be pieces about, 1-1/2 inz3 
long by about 1-1/2 inch 2.3. and rad ia t ion  shielding pieces w i l l  be 
about 2 inches long. 

Leveling slug assemblies shall contain 1, 2, o r  3 pieces of ac t ive  f u e l .  
It shall be possible t o  rearrange the pieces, choosing from 1 t o  3 pieces 
as required. 

Leveling f u e l  posi t ion (end of column c loses t  t o  v e r t i c a l  center plane 
of reac tor )  is  t o  be individually addustable from 2.5 f t  t o  3.5 f t  frorn 
v e r t i c a l  center plane of reactor .  Repositioning i s  t o  be done manually 
after removing the reactor  access doors. 
f o r  fu ture  ganging of the rod assemblies. The outer volume of the 
leveling assembly hole i s  t o  be plugged with a loosely f i t t i n g  graphite 
cylinder.  The outer plane of a 2 inch long shielding cylinder (possibly 
depleted U02) i s  t o  be i n  the plane of the outer graphite surface of the 
reactor  when the leveling slug assembly has been re t rac ted  t o  i t s  outer 
posi t ion.  The fuel ,  inner graphite, shielding, and outer graphite pieces 
may be placed i n  a heat r e s i s t an t ,  low neutron cross sect ion metal cat- 

Provision shall be provided 

2. Flux Leveling Fuel System 

A basic description of the f u e l  and and graphite loading is  ma2e 
t o  advise the Architect-Engineer of the elements that w i l l  be 
attached t o  the adjusting rods. 

2.3 GRAPHITE 

A. General 

Q 

Graphite material f o r  the square l a t t i c e  block used on th i s  proJect 
w i l l  be supplied from Commission stocks a t  Hanford. 
s i ze s  are 4-5/16" x 4-5/16" x 48" long. This graphite material has 
been manufactured by the Speer Carbon Company and i s  designated as SGEF 
type which is similar t o  National Carbon Company type TSGBF. 
properties of these materials a r e  l i s t e d  i n  documents HW-63153, EN-27084, 
and HW-39043 and the book, "Nuclear Graphite" by R .  E. Nightingale, 
Acedemic Press Inc., New York. 

The raw material  

The physical 

The design of the  e n t i r e  moderator with the exception of the test  core 
w i l l  be the respons ib i l i ty  of the Architect-Engineer however, ass is tance 
w i l l  be extended by the General Elec t r ic  Company when specif icat ions 
are wri t ten f o r  the procurement of components such as l i n t e l  blocks and 
graphite heater 'elements. 

The General Elec t r ic  Company w i l l  f abr ica te  the f irst  
experimental core ' (a 5 '  x 5 '  x 10' sect ion)  which shall bekr no cost  t o  
the construction project .  
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2.3 GRAPHITE ( Continlied) 

B. Graphite Stacking 

The graphite stack m u s t  provide the maximum possible f lex ib i l i ty  
f o r  i ts  adaptation t o  a l l  expex%ecta cmceived f o r  graphite moderated 
reactors .  To provide t h i s  f l e x i b i l i t y ,  the HTLTR moderator shall 
incorporate the f o l la r ing  features : 
(2)  high temperature materials may be inserted i n  any region of the 
moderator, (3)  a l l  reactor core bars shall lay p a r a l l e l  t o  afford 
f l e x i b i l i t y ,  (4 )  the graphite bars shall all be cored and those not 
i n  use f o r  c i rculat ing gas can be plugged with graphite, (5) both 
faces  of the reactor  shall be removable, the f ron t  face door shall 
provide access t o  the en t i r e  moderator, the rear face  door shall 
provide access t o  the experimental core area of the reactor,  (7) 
adequate access and working space shall be provided on each end of 
the reactor  t o  provide access fo r  loading the driving fue l ,  i n s t a l l a -  
t i o n  of heaters, and a l l  other operations concerned w i t h  an experiment, 
Refer t o  Drawing No. SK-3-10401 f o r  l a t t i c e  spacing and hole s i zes  f o r  
graphite blocks. A removable block about 3-3/4 x 3-3/4" shall be provided 
through the graphite stack side t o  side on center l ine f o r  neutron ~ h ~ p p e r  
and side experimental plug. 

(1) changeable latt ice pattern,  

The moderator spacing bars on the lower support pad shall be dowelled 
t o  the base and keys ins ta l led  i n  such a manner as t o  compensate f o r  
thermal expansion. Keying arrangement shall be designed t o  maintain 
alignment of the graphite t o  preclude Dhe poss ib i l i t y  of aaverse 
alignment after successive temperature cycles. 

Special  precautions shall be taken t o  provide the proper alignment 
of the  v e r t i c a l  and horizontal  rods or similar penetrating components 
with respect t o  t h e i r  opening i n  the thermal shield. m e  problems 
related t o  t h i s  performance w i l l  require cer ta in  close tolerances 
not normally used i n  standard construction. 

Cleanliness procedures normally used f o r  reactor  erect ion shall be 
implemented f o r  the EI'L?W-in order t o  prevent any poss ib i l i t y  of fore ign  
contaminants being deposited i n  the  graphite stack. 

2.4 W C T O R  FUEL 

A. General 

The Architect-Engineer w i l l  not be responsible f o r  design of the f u e l  
f o r  the reactor.  These c r i t e r i a  describe the reactor  fue l  i n  general 
terms ra ther  than i n  de ta i l  as the basic information is  not. needed by 
the Architect-Engineer. 

\ 
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2.4 

2.5 

RFACTQR FUEL (Continued) 

B. Reactor Fuel 

The driver f u e l  (including f u e l  used f o r  flux levelir,g - see paragraph 
2.2-C) w i l l  CT ?si& mainly of UO 
enrichment i n  either a so l id  or gollow cyl indr ica l  shape and held i n  
containers capable of withstanding high temperatures. Some of these 
f u e l  elements w i l l  a l so  contain gadolinium oxide mixed i n  with the 
fue l  i n  an amount such that the neutron absorbtion i n  the gadolinium 
i s  comparable with that of the V235 i n  the f u e l  (about 1% of the $35 
by weight). 
the steady s ta te  temperature coeff ic ient  of r e a c t i v i t y  of the reactor .  

of about 5 t o  10 weight per cent 

The purpose of introducing the gadolinium i s  t o  reduce 

Some of the f u e l  elements w i l l  be constructed of uranium metal., o r  of’ 
an a l loy  of uranium, i n  -:ubular form, In  the  event of an uncontrolled 
power excursion t h i s  f u e l  should melt and co l l ec t  a t  the bottom of i t s  
container before the UO:, and i ts  cladding reach melting temperatures, 
The resu l t ing  reduction i n  r eac t iv i ty  w i l l  a c t  i n  addition to the doppler 
coeff ic ient  of the en t i r e  driver f u e l  loading t o  termfriate t%e exemsion. 

REACTOR EXPERIMENTAL EQUIPMENT 

A. Neutron Chopper and Related Equipment 

The design of an existing Neutron Chopper w i l l  be provided t o  the 
Architect-Engineer. 
required f o r  use ic the HTLTR. 
of from 100 t o  3600 RPM. 

The A-E shall adopt  and nodify t h i s  design as 
The ro ta t ion  may be l imited t o  speeds 

In  general, the equipment required f o r  the beam chopper f a c i l i t y  is  t b e  
chopper, time analyzer, detector and shielding. 

The data from the neutron beam chopper shall be s tored i n  the data loggsr 
f o r  read-out. Since the data are not random i n  t i m e  a mu1. t i -cha~~~el  
buffer s b l l  be provided as a pa r t  of the time analyzer. 
shall kea modilfied, stripped-down, multi-channel pulse height analyzm e 

The channels shalbbe 10, 20, 40, o r  80 micro-seconds each, swftekk 
selectable .  The number of channels shall be 200 or 256. The storage 
mode shall be s t r a i g h t  binary. The arithmetic regfs te r  shall be capable 
of one micro-second resolut ion as a counter. The analyzer shall have 
an  oscilloscope t o  display the contents of the memory i n  either a Ziaear 
or logarithmic manner. 
micro-seconds. 
data logger. All c i r cu i t ry  shall be so l id  state. 
osc i l l a to r  shall be c rys t a l  controlled and counted dawn from 1. megacycle 
i n  order that the  time J i t t e r  shall be less than 1/10 chRr=~lel, 
shall be EO other readout or data handling equipment. 
s h l l  be an a r ray  of B3proportional counters., A t rans is tor ized  l i n sa r  
amplifier and in tegra l  discriminator $ b a l l  provide standard pulses t o  
the time analyzer. 

This bxE’ar 

The memory cycle time shall not exceed t ez  
The contents of the memory shall be accessible by tke 

The L i m e  base 

There 
The detector 
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2.5 REACTOR EXPERaEWI!AL EQUIPlWT ( Contimedl 

B. Low Temperature Core Removal Equipment 

A large share of the experiments carr ied out i n  t h i s  reactor  require 
that nuclear ckarac te r i s t ics  be obtsrimk,le from d i f f e ren t  l a t t i c e  
spacing pat terns .  Therefore, the experimental core sect ion of the 
reactor  must be readi ly  removable. In  order t o  change the 'Lattice 
of the cent ra l  core section, which i s  a ten foo t  long s tack of 
graphite and has a maximum cross sect ion of 5 '  x 5',  it w i l l  be 
necessary t o  remove the core, res tack it and replace the new core 
within the remaining moderator she l l .  The equipment t o  accomplish 
t h i s  change, shown diagramatically on Drawing No. SK-3-lO4Ol, m u s t  
be capable of withdrawing and replacing the core yeighlng approximately 
22 .5  tons. 
reac tor ) .  

(The f u e l  w i l l  be loaded after the core i s  placed i n  the  

C .  Reactor Penetrations f o r  Experimental Equipment 

Numerous experimental f a c i l i t i e s  w i l l  be added l a t e r  and the openings 
shown on the drawings a re  specif ied a s  t o  use and s ize .  
t ions  through-the reactor  s h e l l  shall 5e provided w i t h  leak t i g h t  gas 
seals (preferably without cooling water).  An approximate l i s t  of the 
openings is  a s  follows: 

These penet-ra- 

1. Vert ical  rods 
2. Horizontal rods 
3 .  Gas system i n l e t ,  ou t le t ,  and purge l i nes  
4. 
5 ,  
6. 
7. Neutron chopper 
8, 

Front and rear  face doors and end plugs 
Side experimental o p e n i w  (1811 diameter) 
Sleeves f o r  fu ture  experimental needs (water cooling of fze1) 

Temperature sensing and flux traverse dev-fices 

The f ron t  and r ea r  face end plugs shall provide an 1.8" x 18" c lear  
opening. 
6" c lear  diameter and shall be located as shorn on Dra%f-?g SiC-3-iO401, 
excepting interferences that may e x i s t  with the heater termfi%lSo 

Sleeve penetrations f o r  fyckure experimental uses shall be 

D. Heavy Duty Osci l la tor  

The heavy duty osc i l l a to r  is a mechanism which w i l l  o s c i l l a t e  a 
1-5" x 15" x 78'' l a t t i c e  c e l l  located i n  the center posi t ion of the 
reactor  core. The purpose of t h i s  equipment is  t o  detemiw 
reac t iv i ty  coeff ic ients  of the t e s t  l a t t i c e  compared with a void. 
equipment must be capable of o sc i l l a t ing  a 1200 l b  weight during a t i s e  
cycle of two t o  ten  minutes and s h a l l  have an adjustable tor izor- ta l  
stroke of up t o  36".  

me 



2.5 REACTOR EXPERIMENTAL EQUXPWT (Continued) 

D. Heavy Duty Osci l la tor  (Continued) 

Another use of t h i s  o sc i l l a to r  i s  t o  perform an o s c i l l a t i r a  aovement 
of a f u e l  element t2airz which w i l l  provide the experimental comparison 
of d i f fe ren t  f u e l s  with a standard reference. The f u e l  element t r a i n  
couldweigh a maximum of 200 lbs and the osc i l l a t ion  would be 
accomplished i n  the stroke length of up t o  78" and cycle timing as 
defiried above f o r  t h i s  equipment. 
require  the use of an extension enclosure which 1s not a pa r t  of t h i s  
project  . 

The longer length of stroke w i l l  

E. Light Duty Oscil letor 

This equipment is  located on the f ron t  face s h k l d  t o  manipulate 
samples located anywhere i n  the cen t r a l  c e l l  (15" x 15" s fze  max. ) 
The purpose of t h i s  o sc i l l a to r  is  t o  move samples i n t o  %he reactor  for 
shor t  periods of time i n  order t o  determine the react ivi t .y  coef f ic ien ts  
of selected materials,  and t o  i n s e r t  samples o f  copper o r  other neutron 
detecting f o i l s  f o r  short  duration tests. 

This equipment shall have a capacity t o  o s c i l l a t e  a f i v e  pomd sample 
a distance of f i v e  t o  nine feet i n  2-1/2 seconds with a period of 
o sc i l l a t ion  adjustable from two t o  ten  minutes. 

Both the heavy duty and l i g h t  duty osc i l l a to r s  shall be provided with a 
cooling chamber such that f u e l  or i r rad ia ted  foil samples can be removed 
from the reactor  and be replaced by unirradiated san;pies. Thfs elumber 
shall have the capabi l i ty  t o  reduce the temperature of the sample t o  
100°C within one hour. Por t  f a c i l i t i e s  shall be provided t o  remove and 
replace the sample manually when the reactor  i s  a t  operating temperature. 

2.6 REACTOR EQU7PMEXT DEVELOPMENT 

A. Development Testing 

It is  ant ic ipated that cer ta in  items of the High Temperature Lat t ice  
Test Reactor auxi l ia ry  equipment may need mockup and t e s t ing  t o  vsrffy 
the performance of i t s  function,,and expected MSe: q r i O l a .  4 0  m e  ;in 1 

the  reactor .  This development work w i l l  be perforrneci by the G.  X. 
Company and w i l l  not be incurred as an expense t o  the project .  The 
Archit'ect-Engineer shall be responsible for the design of the items 
l i s t e d  below and shall proceed on the basis of information supplied 
i n  t h i s  document. Results of developmental tests w i l l  be supplied 
t o  the A-E by the Commission and he shall make such design revis ions 
as are indicated.  
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A. Development Testing (Continued) 

1. Vertical  Rod Assembly 
2. Horizontal Rod and Sdram Assembly 
3 .  Inconel Sheathed Thermocouple Assembly ins ta l led  i n  graphite which 

is  inserted i n  a furnace with an atmosphere of nitrogen and a t  a 
temperature of I O O O ~ C .  
Thermocouple operating a t  160ooc i n  graphite surrounded with 
nitrogen gas. 

The following design fo r  the 1600°c thermocouple is  recommended: 
Hot junction t i p  end, a molybdenum sheath, the rest of thermocouple 
sheath t o  be inconel. The thermocouple material  t o  be tungsten - 
tungsten 26$ Rhenium with insulation of magnesium oxide ox &luminum 
oxide. An assembly shown on Aero Research Instruments, Advanced 
Technology Laboratories Division of American Standards Drawing T-5301-L 
is  an example of t h i s  type of design. 
type needed f o r  measurement of the power electrocie temperature i n  
the temperature control c i r cu i t s  when heating the reactor a t  
maximum rate. 

4. 

This couple would be the 

5. Prototype rod posit ion transducer fo r  accuracy requirements of 
0.001" and check the horizontal rod drive t o  assure tbe range of 
operation and degree of control is adequate. Test transducers 
f o r  long term s t a b i l i t y  and temperature coefficient.  
Neutron chambers f o r  service environment, dependability and 
saturat ion character is t ics .  
R u n  a heating t e s t  t o  assure performance of the graphite hea t i ra  
element and i ts  mullite insulation. 

6 .  

7 .  

I3. D a t a  Logger 

T e s t  operate the data logger and safety Logic system before in s t a l l a t io r .  

3.0 GAS SYSTEM 

3.1 GENERAL 

The gas system shall be a closed loop nitrogen circulat ing system which 
contains the following principal equipment: (See Drawing No. SK-3-10403 ) 

F i l t e r  
Primary Heat Exchanger 
Compress or 
Horizontal and Vert ical  Rod Cooling System 
A Nitrogen Supply System 
A Purge System 

Operational requirements of t h i s  system are as follows: 



3.1 GENERAL (Continued) 

The reactor  heating cycle w i l l  require a low f low of nitrogen through the 
reactor  f o r  temperature leveling. The vertical and horizontal  rods w i l l  
require cooling a t  the upper temperature levels .  
complement of radiat ion detactiori inskumentation w i l l  provide continuous 
rad ia t ion  detection during a l l  modes of operation. 
the maximum flow of nitrogen cooling gas through the reactor,  the control  rods, 
the  safe ty  rods, and equipment cooling. Therefore, t he  compressor must 
provide maximum nitrogen f l o w  during the cooling cycle. 

The gag cooling system shall be designed f o r  cooling the reactor from 1000°C 
t o  260 C i n  twenty-four hours. 
m a x i m u m  capacity the gas system w i l l  be required t o  circu’iate 1.50 13s of 
nitrogen per minute. 

The purge system and i ts  

The cooling cycle requires 

Preliminary calculations indicate  that a t  

The gas system purge shall be equipped with high eff ic iency f i l t r a t i o a  
equipment t o  preclude the poss ib i l i ty  of ar;y radioactive pa r t i c l e s  eseapiag 
t o  the atmosphere. 
elements w i l l  be accomplished by the gas system instrumentation. 
is suf f ic ien t  radioactive material detected within the gas loop t5e reactor  
building ven%ilating exhaust system containment valve shall be tripped closed 
and the  building vent i la t ion  a i r  shall be diverted through an high efficienc,  
f i l t e r  a t  reduced flow t o  prevetlt the  escape of contaminants t o  the s-mrouming 
area a 

The primary detection of aEy c i rcu la t ing  rad ioac t iv i ty  
If there  

The control and radiat ion detection systems are more fully exp’iained i n  t k  
Instrument Section of t h i s  criteria., 

The rod cooling system shall contain a heat exchanger t o  reduce the tempera- 
ture of the nitrogen gas suf f ic ien t ly  t o  cool the drive motors (approximately 
4 5 O C )  and shall c i rcu la te  a portion of th i s  gas through each ro6 c’nannel f o r  
eool.ing . 
Pre l iminaq  calculations indicate  that nitrogen gas storage should be provided 
f o r  the use of 6,300 gallons per month. Presect planning indicates  a eoztract  
will be writtenb’attt.mg.i:he Commission and a commercial supplier f o r  jeurnfshing 
l iqu id  nitrogen t o  t h i s  f a c i l i t y .  
t o  be provided by the supplier.  
plans f o r  the storage tank, w i t h  the  nitrogen supplier.  
range i n  s i ze  from 5000 t o  8000 gallon storage and truck shipmeats are made 
i n  tankers of 5000 gallon capacity. 
a l iqu id  level indicator with alarm. 

Such a contract  would incluZe a storage t a rk  
The A-E shall coordinate the four,dation 

Vendor supplied tanks 

The storage tank shall be equipped x i t k  

The usage is  based on a 25 CFM steady purge a t  a 50% time-temperat,we reactor 
operating cycle. 

It is  presently estimated that 8000 gallon nitrogen storage should be provided 
t o  receive ordinary truck shipments with enough overage of‘ l iqu id  Eitrogen 
t o  protect  the Bm;T Reactor u n t i l  another shipment could be diapatcb.ed t o  the 
s i te  e 
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GENERAL (Continued) 

The specif icat ions f o r  nitrogen are kased on present contract  procurement 
specif icat ions f o r  pur i ty  as follows: 

Minimm Nitzogen 94 4 9974 
003% Maximum Oxygen 

LYIaximum Argon 3 
CONTROL AND INSTRUMENTATION 

A. General 

The instrumentation requirements fo r  the cooling gas  system are s k o m  
on Drawing No. SK-3-10403. 

The 

1. 
2. 
3. 
4. 
5. 
6.  

The 

instrumentation subsystems a re  a s  follows: 

Gas Make-up and Pressure Control 
Gas Blower Control 
Safety and Control Rod Cooling 
Reactor Cooling Gas Circulation 
Reactor Continuous Gas Purge 
Gas Analysis 
(a )  Gas Moisture Detection 
(b)  Alpha Par t icu la te  Monitor 
( c )  Oxygen Analysis 
(a) Carbon Monoxide Analysis 

instrumentation, unless otherwise shown on the drawing, shall be 
d i r e c t  current, two or four wire, miniature instruments with approprlate 
accessory force balance type transmitters and converters t o  perfom the 
required functions. 
shown as individual instruments f o r  each system, the design shall be 
directed toward the use of the data logger t o  the f u l l e s t  extent  possible 
f o r  these functions.  The objective shall be t o  eliminate individual 
control lers  where economical, i n  favor of logger..control and print-out.  
In  t h i s  event recorder or indicator read-out are  s t i l l  required as shorn. 

Although the readout and control  functions a r e  

The instruments shown t o  be located i n  the control  room shall be panel 
mounted on manufacturers standard modular 19" enclosed racks meeting EIA 
Standards. The instruments, which are v i s i b l e  from the f ron t  of tke 
panel shall, i n  general, be semi-flush or f lu sh  panel mounted. All other 
instrunentation shall be located i n  the reactor  room or i n  rooms assigmd 
t o  gas system equipment. In order t o  prevent the spread of po ten t ia l ly  
radioactive materials by gas leakage, the d i r e c t  connection between +,he 
gas streams and any instrumentation located within the control  room or 
unlimited access areas  shall not be permitted. 
be provided v i t h  f i l t e r e d  air  flow f o r  instrument cooling. 

All instrurnent racks rshal: 
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3 2 CONTROL AND IKSTRUMENTATIOEIT (Continued) 

A. General (Continued) 

The system f o r  extracting sample gas from the specified streams shall 
employ isokinetic type probes am3 isokinetic sampli.;l@z techniques. 
Monitors and Analyzers which are samplirq the same streams shall u t i l i z e  
common sampling devices i n  order t o  e f f ec t  the greatest economy of 
equipment. 
of the absolute f i l t e r  but damstream of' a l l  sample take-off points* 

All sample gas shall be returned t o  the purge Pleader upstream 

Oil-free, diaphragm sealed pumps shall be employed i n  a l l  the sample 
systems. Special design features shall be incorporated t o  prevent 
over-temperature of any of the sampling or monitorin$ equipmeat. 

The Gas Analysis functions are s h m i  t o  be accomplished with iradiviaual 
monitors fo r  each component. Hawever, consi&eratioa s h l l  be given t o  
combining the f m c t i o a s  by use of one or more Gas Chromatographs 
where lower cost  and/or increased sens i t i v i ty  may be gafc29. 

B. Gas Make-up and Pressure Control System 

1. Purpose 

The purpose of t h i s  system is three-fold: 

(a)  To maintain a constant volume of imrt gas wiyfiin the reactor 
system by addiag, gas a t  a r a t e  equivalent t o  bleed-off r a t a  
through continuous purge, sample removal, and leakage. 

(b) 

(c )  

To provide precise regulation of the gas presmre within the 
reactor during operation i n  the data taking range. 

To precisely measure the absolute pressure within the reactor 
and present a proportional signal t o  the &%%a logger f o r  
print-out. 

2. Required System Perf ormanee 

a. Make-up and Pressure Control System controll ing pressure 
t o  blower i n l e t  shall meet the following performance c r i t e r i a :  

(1) Sta t i c  pressure a t  blower in l e t :  
f u l l  scale range (1/2 PSIG - Nominal). 

Control range (span): 
able t o  any posit ion within the s t a t i c  pressure range 
limits. (For example, one d igh t  control from 0 t o  5 
inches of %Q s t a t i c ,  or from 10 t o  15 inches of 5 0  
s t a t i c ,  or any span posit ion i n  between). The span shall 
a l s o  be capable of adjustment t o  the f u l l  s t a t i c  pressure 
range limits, that is, the span and range would be 
ident ical .  

15 inches of $20 gage 

(2) 0 t o  5 inches of 50 gage, attJust- 
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3.2 CONTROL AND INSTRUMENTATIOS (Continued) 

B. Gas Make-up and Pressure Control System (Continued) 

2. Required System Performance (Continued) 

(3)  Measurement Accuracy: 0.5$ of span 

(4)  Measurement Sensi t ivi ty:  0.05$ of span 

(5 )  Measurement Repeatability: 0.1% of span 

(6)  Measurement transmitter output shall be temperature 
compensated or held a t  constant ternpepatwe t o  hold 
accuracy and repeatabi l i ty  within specified l i m i t s  over 
the expected ambient temperature variations a t  transmitter 
location. 

b. The system fo r  measurement of absolute pressure within tke 
reactor envelope shall meet the following performance c r i t e r i a :  

(1) Absolute pressure rarge: 0-840 MM E@ 

(2)  Meamrement Span: 465 t o  840 MM 

( 3 )  Measurement Accuracy: 0.5% of span 

(4)  Measurement Sensit ivity:  0.05$ of span 

( 5 )  Repeatability: 0.1% of span 

(6) 

(7) 

Hysteresis less than 0.1% of span 

The measurement transmitters output a h a l l  be temperature 
campensated or the transmitter held a t  constant tempera- 
ture t o  hold the accuracy and repea tab i l i ty  t o  the 
specified l i m i t s .  

C. Gas Blower Control System 

1. Purpose 

The purpose of the system is t o  prevent large f luctuat ions i n  
blower discharge pressure when f l o w  demands on the cooling gas 
recirculat ion system changes through the various operat in? cycles 
described under Paragraph 3 . 1  above. 

_ -  



aw-76920 
Page 1.9 

3.2 CONTROL AND INSTRUMENTEZTTON (Continued) 

C. Gas Blower Control System (Continued) 

2. Required System Performance 

The approximately constant discharge pressure shall be roaintained 
by a bypass f l o w  arrangement whereby a portion of cooled gas from 
the ou t l e t  of the rod cooling heat exchanger is bypassed t o  the 
i n l e t  s ide  of the blower. 
bypass line, shall be s ized f o r  the maximum condition when the gas 
rec i rcu la t ion  system is  demandirg the minimum rec i rcu la t ion  flow 
and be capable of t h r o t t l i n g  the bypass flow t o  lower rates as t7he 
rec i rcu la t ion  demands rise t o  i t s  maximum rate. 

The backpressure regulating valve, ir, the 

The bypass valve s’mll be capable of regu’iating the discharge prasw-~~~e 
of the blower a t  a pre-selected f ixed operating point on i t s  
charac te r i s t ic  curve plus or minus 20 percent of the preselected 
pressure. 
w i l l  operate on the drooping portion of i t s  charac te r i s t ie  ewm?* 

The operatirg; point shall be selectel! so  that the b l m c  

The discharge pressure and f l o w  r a t e  shown on the dn’awirg are t-ypical 
f o r  blowers of the type conventionally used f o r  the describsi! service.  

The blower d i f f e r e n t i a l  pressure s h l l  be indicated a t  the control 
room panel. 
control  room panel. 

The blower s tar t -s top switch shall be located on the 

D. Safety and Control Rod Cooling System 

This system shall be designed t o  hold the safe ty  and ccnt ro l  rod cooling 
gas flow a t  a uniform rate. 
heat exchanger out le t  by the blower control  system becomes the coxstaxit. 
upstream pressure far the  cooling system. 
orifices i n  the associated piping t o  the system wfth a constant upstream 
pressure shall a c t  t o  hold the flow constant. 
type remote operated valve (operable from control  panel) shall be groviaesl 
for On-Off control of the rod cooling gas.  

The constant pressure held a t  the rod cooling 

Properly s ized r e s t r i c t i n g  

An On-OPf, quick opening 

Tne rod cooling gas fluw rate and temperature shall be indicated i n  tke 
control  room and loss of flow shall be annunciated. 

The temperature of the rod cooling gas shall be controlled below 40°C 
a t  rod i n l e t  by means of a control led flow of‘ cooling water t o  the heat 
exchanger. This system shall be f a i l  safe providing f u l l  cooling va+&r 
flow t o  the exchanger i n  event of i n s t r m e n t  or power and/or air failure. 
Loss of cooling water flow shall be annunciated i n  the control  room. 
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3.2 CON'IIROL AND INSTRWJWTION (Continued) 

E. 

F. 

G. 

Reactor Cooling Gas Recirculation System 

This system i s  comprised of t k  circu'iation blowex-, the main gas loop 
piping, a f i l t e r  a t  YES reactor ou t le t ,  and the prinary h a t  exchnger 
on the reactor  ou t le t  and upstream of the blower. 

The'control iostrumentation for  the blower was described above u-jLer 
3.2, C. The control  instr-mentation for the primary heat exchnger 
shall be similar t o  that fo r  the rod cooling heat exchanger d-escsi'cea 
under 3.2, b. 
reactor  scram and be anmcciated i n  the control  room. 

The d i f f e r e n t i a l  pressure across t'ae main f i l t e r  shll be neasiwed by 
a d i f f e r e n t i a l  pressure actuated switch w'nicB t r i p s  asl arxuzciator i n  
the control  room a t  some pre-set  increase i n  d i f f e r e n t i a l  p ~ e s s w e .  
Special  design features  shall be incorporated t o  protect  ths d i f f e r e n t i a l  
pressure switch and measuring device from high temperatures. 

Except, that loss of coo'liw water f l o w  s'asll caw8 

The rec i rcu la t ion  flow rate shall be indicated and autoimticalhy con%ml.leti 
by a f l o w  indicator control ler  on the control  room panel. 
shall be indicated i n  the control room. 

Temperatiurea 

Reactor Continuous Gas Purge System 

The flow t hough  continuous purge system slzal,l be automatically cmt roXed  
by an indicator  control ler  on t%e control  room pas,el. 
shall be annunciated. 
immediately downstream of reactor  aasd indicated a t  t k e  ccr2,rol roo= panel. 

LCBS of flow 
The purge gas temperatu-re shall be measured 

G a s  Analysis Systems 

1. Gas Mofsture Detection 

Instrumentation sh l l  be provided f o r  automatic ani! repet i teve 
sequential  analysis  of the ou t l e t  gas streams from the mair, heat 
exchanger and the rod cooling system heat exchnger  for: ar;oisc;wira 
concentration. A manual switch shall be provi&x? a t  tk cmt ro i  
panel t o  allow se lec t ion  of either sample f o r  contincous analysis.  
The moisture concentration shall be indicated a t  the control roo= 
panel. 

The analyzer shall t r i p  an annunciator i n  the control  room, scram the 
reactor,  and be interlocked t o  shut off e l e c t r i c  heaters i n  reactor  
shut-off gas blower and shut-off cooling water t o  both heat 
exchangers, on high moisture analysis.  
minimum of f i v e  selectable  f u l l  scale ranges of nomim1l.y (nearest  
Se l l e r s  standard) 1 t o  10 ppm, 1 t o  30 ppm, 1 t o  LOO ppz, I t o  300 
ppm and 1 t o  1000 ppm. 
.range on which instrument is  set. 
from the control room panel. 

The analyzer shall Pave a 

The accuracy shall be f 5% of the ful l .  scale 
The ranges shall be selectable  
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3.2 CONTROL AND INSTRUMENTATION (Continued) 

G. Gas Analysis Systems (Continued) 

2. Alpha Particulate Monitor 

,Instrumentation shall be provided for continuoils monitoring 
of the purge gas as it leaves the reactor, and the main 
recirculating gas as it leaves the primary heat exchanger, 
f o r  entrained alpha-emitting contamination. 
shall employ scintillation counter techniques. 
trip its annunciator contacts within five minutes from 
installation of a fr sh filter paper when the contamination 
concentration is lo-' micro-curies per cubic foot. 

The monitor 
It shall 

3. Carbon Monoxide Concentration Indicator 

Instrumentation shall be provided for continuous analysis 
of the Purge Gas as it leaves the reactor for carbon Ilionoxlde 
concentration. 
parts per million by volume, accuracy 200 ppm. The carbon 
monoxide concentration shall be indicated at the control 
panel. High concentrations shall be annunciated in control 
room . 

The instrument range shall be 100 to 10,000 

4. Oxygen Concentration Indicator 

Instrumentation shall be provided for automatic and repetitive 
sequential analysis of the nitrogen as it enters the reactor 
and of the continuous purge gas as it leaves the reactor for 
oxygen concentration. 
provided at the control panel to allow selection of either 
sample for  continuous analysis. 

A manual override switch shall be 

The Instrument range shall be 100 to 100,000 parts per million 
by volume, accuracy 200 ppm. High oltygen concentration 
shall be annunciated in control room, cause reactor scram, 
and be interlocked to shut off electric heaters in reactor. 
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3.2 CON!TROL AND INSTRljMENWTION (Continued) 

G. Gas Analysis Systems (Continued) 

5. Purge F i l t e r  Radiation Mocitor 

A Halogen quench type Geiger-Muelleri tube, gamma sensi t ive,  probe 
shall be ins t a l l ed  a t  the  purge gas e x i t  f i l t e r  t o  monitor gamma 
emitting contamination build-up on the i n l e t  side of the  f i l t e r .  
This probe shall be shielded and mounted on the outside of the 
f i l t e r  casing and protected from over-temperature l i m i t s .  Monitor 
read-out s'mll be a t  the control  panel. 
be annunciated i n  the cootrol room. Monitor range shall be 0.1 n?r to 

H i g h  rad ia t ion  leve l  shal?, 

100 m/hr. 

3.3 MISCELLAIIXOUS INSTR~TTATIQII 

A. Miscellaneous Coolina Water Flow 

The following cooling water flow systems shall be equipped with flow 
switches which slm3.1 t r i p  aaznunciators i n  the control  room upon loss  
of cooling water flow: 

1. Concrete cooling c o i l s  i n  f loo r  under the reactor .  
2. Door seal cooling water system. 
3. Reactor heating element electrode cooling system. 
4. Gas blower bearing cool-out flow system. 

B. Liauid Nitrogen Storage L i a u i d  Level 

A l iqu id  level indicator s h a l l  be mounted a t  the l iqu id  nitrogen storage 
f a c i l i t y  t o  show tank leve l  i n  gallons t o  nearest 50 gallons. %-le low 
l iqu id  l eve l  shall be annumiated i n  the control  room. 

4.0 INSTRUMENTATION AND RADIATION DETECTION 

4.1 NUCLEAR MONITORING AND DATA ACQUISITION INSTRWTATION 

A .  Nuclear Detectors 

The neutron f l u  signal shall be generated by uncompensated BF 
chambers placed on top of the reactor .  
en t i r e  reactor operating range from source level t o  f u l l  power. This 
range shall be seven decades of which, six decades shall be used f o r  
precision data. 
but outside the reactor  gas seal. 
reactor  gama flux by approximately one-inch of lead or  equal shielding. 
A hydrogeneous r e f l ec to r  shall be placed on top of the ctmbers. 
temperature of the chambers and associated cables shall not exFeed 100°F 
f o r  any reactor  operating conditicn. "he cbambers shall be Ciividerl i n to  
two groups, with one group a fac tor  of three t o  four  more sens i t ive  than 
the  other. The two groups shall be positioned t o  minimize differences i n  
proportionali ty between the groups as a function of control and v e r t i c a l  

ion 
Tkse chambers shall c&er the 

The chambers shall be placed inside the  bora1 shielding, 
The chambers shall be s h h l d e d  from 

The 



A. 

€3. 

C. 

Nuc lear Detect or B ( C ont 5nued ) 

rod settings. 
amps with a l l  rcLa I@, arc? EF&LGE source! a t  noma1 operating cu-rrent. 
This current corresponds t o  a detection of about 2,500 r:eiit,rons TXT 
second. proportional counter s h l l  be plat??. i n  t8k.e 
same general posit ion as z he ionization chambers. 

-12 T'e more sciisitive group shail provide a sigml of' 5 x 1G 

An addi t iora l  37 

Auxiliary Safetg Chancels 

1. Two auxi l iary chanmls sl.alI. cover Y e  er;tire rarLge of reactor  
operation i n  a l o g a r i t h i c  fashion. 
period s h i l  be provided from each ckiarinel. %ip sig-nals f o r  
ievel, period, an& on-scale sha l l .  be supplied t o  the safe ty  c i r cu i t  
These instrumznts s k a i l  be t e s i g x d  with high r z I i a 3 i l i t y  a32 fast  
resporzse i n  misld. Accurac;r i s  of s~co'ci~iary importance and teed not  
kc  better "tmn { 20$ of a de:a&. 
other iriaccixacies s ? . l L  be such tbt t he  izdicat.e& period does co-L 
vary more tyan 6 10% over t,he rarige of 10 t o  EO secon&s. 
c i r cu i t s  skall have irfiiesent, wide-rar!!e nearly l o g a r i f h i e  response 
and good s t a t i s t i c s  clue t o  high sens i t i v i ty .  
by 2 speed chart  recoreer. 

Outputs f o r  bcth level ar*d 

However, Eon-l i rear i t ies  01' 

These 

Level readollt &all. be 

2. An aural monitor shall be provided w i t i  Iom3speakes i.1 reactor  room 
and caS?-troE room. Tiis monitor shall use the  33' proportional 

ad,jus$able scaling fac tor  s h l l  be provised. 
counter (4.1-A) as? par t  cifl t 2 e  pulsz reacti-rit., 3 elzctrogics .  Aia 

Traveling Wire F l u  Mmitor 

Two manually operated drive units shall be p r ~ ~ l d e i :  for  
takfng axial flux nieasmeaents from side t o  side and frmt t o  rear. 
through holes f o r  tize wire shall be as near t o  the cerbsrlim of %he 
moderator as possible depending on Yne reactor  Teatures. 
passage may be through a $%el chinael. 
penetrate test holes tkcough reactor.  
pr ior  t o  nuclear startup, with the  reactor  a t  hi& temperattiie, a=& removed 
after reactor  nmlea r  shutdown, w i t h  the reactor  a t  hi& temperature, f o r  
counting. 
wire is inser ted i n t o  the reactor .  
a shielded container f o r  safe por tab i l i ty .  
by the user and w i l l  not exceed 0.150 inch dfameter. 

3-e 

f iea t  t o  rear 
Side t o  s ide  passage s'aall not 
Tae wire shall be manually ir,sarta'b:le 

Suitable gas seals shall be desigrzed a t  the points where the 
Tlie w i r e  shall be aanually rolled i n t o  

Flux wire w i l l  be sxpplied 



4.2 BUIIaml'TG W I t ? T I O N  MGNITORS 

A. Pu'uclear Incident Monitor 

4.3 
- ,  

12 m c l e a r  iccident monitor w 9, Se proviiied by tk5 user w i t 3  ir:staELatloG 
t o  be desigced Y k  A-E. ???:e mostiito~ Cetector cFiamber s'aal2 be Locate5 
OE the  reactor  room roof azd arracged t o  see hi& radiat ion Z E a - i t s  ir_ 
any portion of the main f l o o r  of tile buildlag fr,cludi;?g t'le reactor rocm, 
The control section acc! iadicator  shall be located a t  tke operating 
c o x o l e .  The device s h a l l  provide a k:&i Le-ve!. safcky circv.it - k i~ .  
Tie monitor shall cover the rarge. 12f 100 ~$3 -k X) R per: h c ~ .  
shall be ad.&& tc the xonitor design t o  -pnr-lde a trip .In c'bcss t h e  gas 
system conts iment  val.-Je (see @aw$ng isK-3-10&$3 1. 
should bs prcivided v i Y l  speeds of 1 i&r ami 1 ixl/Eica 
s tanaard) . 
The bullding rad ia t ion  monitor s k l Z  monitor g m a  radiatLo= l e ~ e l  i~ 
t t e  corArol room, the asseably room, am3 the yeactor m o a .  Y35.s 
monitor shaJ.7. F;; ;?, +~.l~g;e; q.x:::3hed &fs:er -"i.;.eE.ley t-&e i::-e & . . . > L A &  -,-- -: .'--+- _I.'& 

xttk rioc-satwahle c o . x t  rate meter ax2 3 L i l t - i c  c?leck scz:;"ce, a-2. 
s h a l l  have ciual range of .I m~ t o  100 n i ~  W L ~  LOO ni~ .  t o  LODO E/I~.WZ~ 
monitor s h l l  indicate raziattar,  level at .%2-. r a a c t o r  car:sctI?. &CY; 
point of the monitor ~ b i l l  t r i p  az anzmciatm- ic %;fie cmtT'o:- YC 

- *  h 5 ~ i k r - ~ c ~  

A two spe&i reco;-?*ar 
(Or zea-ea'k SeLler', 

B. Building &iliation M o ~ i t o r  

T S ; ~  

. -  

NEUTROM SOUXE; 

%%e neutron source used for s b r t c p  s b i 2  be of t2e acczleratcr  *b-y-p vsimg 
the  d - t  reactio.r,. 
range of 100 t o  i5O kilovol ts .  The gecerator f o r  t h i s  reac tor  s?al_k be capable 
of producing up t o  1011 fast neu.troos/secorLd maximmi. 
Level shall be EeQtroiis/second. Tne neutron production rate sh2.1 ka 
adjustable from zero t o  maximum. Provisioc slall be m a &  t o  proGzce mctrr=:a 
pulses. 
The pulse r a t e  shall be se t  by the  b t a  logger, (4.61, and w i l l  be in tke 
range of 10 t o  200 pulses per second. It shall be possible t o  regenera.te %-e 
tritiwo targe t  remotely. 
cor-sole. The gencrator &all be mounted ve r t i ca l ly  ir. t k  bawmen-t; heZ.cx 
the center of the reactor .  An access hole i n  t b  floor s3all be ~XIYIZFJ? sii 
that the generator t a rge t  may be posit'lo'md m x t  t o  t2e reac-tm gas seal. 
B r g e t  assembly shall be air coolsd as necessary t o  bcld temperakxz'e t o  
l i m i t s  se t  by equiplll;er,t manufacturer. "Ze generator Sha'l-i be ~o'i:r:;-ted a:. a 
mechanical elevator t o  permit rout ize  servicing. A hole shall be provi,de3 
in bora1 sheet fo r  neutrons from source t o  enter  reactor .  
shall be provided arouad beam opening t o  reflect mutrcxs  frm source ict~ 
reactor .  A beam current inter lock with tbe reac tor  baseaent door s h l l  be 
provided. 

These neutron generators use acceleration voltages fz t?ce 

 be riomal operatirig 

!Lke pulse Length shall be adjustable batueez ore a::& 3-00 CIlCi*O6eCO2CS.  

The primaqy operation coct.ro'L &all. be a t  %e resc.5or 

A graphite r e f l e c t q  
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./-, 4.4 ROD POSTTION INDICA!TION AND CONTROIS 

The control rod posi t ion indicator s h a l l  be based on l i n e a r  d i f f e r e n t i a l  
tmnsformers. The m a x i m u m  output s h a l l  be i n  the range of f ive  vo l t s  DC, 
with an impedance l eve l  of 100 ohms o r  l e s s .  
S t a b i l i t y  and reproducibi l i ty  s h a l l  be within .02$ or .001 inch whichever 
i s  greater  over the fill range of s i x  inches. 
read by the  data logger, (4.6), and displayed by four numerical d i g i t s .  
Small individual meters shall read the percent of t rave l ,  one f o r  each 
rod.  L i m i t  switches and c i r c u i t r y  s h a l l  be provided t o  indicate fu l l - in ,  
intermediate, and fi l l-out.  posit ions e 

Linearity s h a l l  be 5%. 

The rod posi t ion s h a l l  be 

4.5 REACTOR ' I E I G ' m  MONITOR 

A. General 

The monitor s h a l l  consis t  of thirty-two inconel sheathed, metall ic- 
oxide insulated, thermocouples, uniformly d is t r ibu ted  throughout the 
graphite i n  removable s t r ingers .  There s h a l l  be eight,  two-element 
thermocouple s t r ingers  i n  the dr iver  r e f l ec to r  region inser ted 
through the s ides  of the reactor,  four s t r inge r s  per side.  
s t r i nge r s  s h a l l  extend through the gas s e a l  and thermal insulat ion 
in to  the dr iver  r e f l ec to r  region. 
cen t r a l  removable core, nor s h a l l  they penetrate a reactor  f u e l  
channel or t e s t  hole. There s h a l l  be four, four-element thermocouple 
s t r inge r s  f o r  the cen t r a l  removable core area. 
from the  r ea r  of' the reactor  and extend through the gas s e a l  and 
thermal insulat ion t o  various depths within the core. 

These 

They s h a l l  not extend in to  the 

These s h a l l  be inser ted 

I n  addition t o  the thermocouples i n  the cen t r a l  core area, there  s h a l l  
be two high-precision, resistance thermometers designed f o r  manually 
t ravers ing the core from rear  t o  f ront .  
used during low temperature experiments up t o  b O 0 C .  
be manually removed from the reactor  when high temperature experiments 
a re  conciueted. 
are i n  additleon t o  the above and are described i n  Section 5.1.2). 

These thermometers w i l l  be 
The detector w i l l  

(Temperature sensors f o r  control  of' reactor  heating 

All thermocouple and resis tance thermometer outputs s h a l l  be fed 
through sui table  input devices t o  the data logger fo r  data 
acquisitfon and print-out.  
couples s h a l l  be such t h a t  the  AC pickup from the high current 
density heating elements will be held t o  a l i m i t  t h a t  does not 
produce s igna l  e r ro r  i n  excess of accuracy requirements. The 
repeatable accuracy of the temperature monitors s h a l l  be + .0loC f o r  
the RTD a t  room temperature and 3/4 of one percent of r e d i n g  
f o r  the  T/C a t  temperatures above b O 0 C .  

The i n s t a l l a t i o n  and design of the thermo- 

b! . 
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4.6 D A W  LOGGER 

A. Functions Performed 

1. Flux Level 

The logger shall accept analog signals from the two groups of 
neutron flux sensors (4.1-A). 
and canpared. 
s t a t i s t i c s ,  an out-of-limit signal shall be given. 
one signal shall be corrected f o r  zero e r ro r s  i n  the sensor and 
d ig i t izer ,  compared with on-scale and high l eve l  t r i p  points, and 
any out-of-limit conditions shall be indicated, if necessary. The 
signal shall be converted t o  engineering uni ts ,  stored i n  f e r r i t e  
core memory, and read-out as a power l eve l  indication. 
accuracy shall be .O3$ exclusive of neutron detection s t a t i s t i c s .  
The logger w i l l  periodically t e s t  f o r  zero and supply a current t o  
the input i n  addition t o  the ion current.  If r e s u l t s  of e i the r  
test  indicate an error ,  an out-of-limit signal w i l l  be generated. 
The logger shall perform these functions a t  t h e - r a t e  df  LO times 
a second, except that the comparison between the two sen8ors and 
the determination of fixed correction fac tors  may be performed a t  
the rate of once i n  ten seconds. 

Both signals shall be digitizes 
If these signals are not the same within reasonable 

If the same, 

The ove'sall 

2. Reactor Period 

The flux l eve l  that was stored i n  memory i n  (4.6-A-1) shall be 
compared with the previous level.  
t o  determine the approximate reactor period. 
w i t h  a fast period t r i p  point, and an out-of-limit signal i n i t i a t e d  
if necessary. This period shall be converted t o  engineering uni ts ,  
stored i n  memory, and read out as a low accuracy period. 
function shall be performed in con3unction with (4.64-1) above a t  
ten times a second. An average, or high accuracy period, shall be 
determined with an averaging in t e rva l  of 10 seconds. 
of eech In te rva l  shall be stored i n  memory and read-out on demand, 
The accuracy of the low accuracy period shall be 5$ for a 30 second 
period and the high accuracy period shall be .l$ between 15 seconds 
and 100 seconds period values. 
signal each 0.1 second from the calendar clock (4.7C). These two 
functions take precedence over any other function except "scram". 
If a d i f fe ren t  function is  being performed a t  the time of the clock 
signctl, that function shall be interrupted, (1)and ( 2 )  performed, 
and the interrupted function resumed. 
such interruptions should be provided. 

The difference shall be used 
This shall be compared 

This 

The average 

I n i t i a t i o n  of (1) and (2) shall be a 

A capabi l i ty  of a t  least 12 
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A.  Functions Performed (Continued) 

3. Reactivity 

TBe logger w i l l  determine the sub-cr i t ica l  r e a c t i v i t y  of the 
reactor  by two d i f fe ren t  methods, selectable by the operator. 
In  one method the source generator, (4.3) shall be pulsed a t  
the rate of about 100 times per second and the r e a c t i v i t y  
determined fram the decay rate of the neutron flux between 
source pulses. 
method. 
proportional counter. 
w i l l  be used, ( 2 . 5 - A ) .  
r eac t iv i ty  by the inverse mult ipl icat ion method, as a function 
of control  rod posit ion.  

This method shall be termed the pulse r e a c t i v i t y  
The input f o r  the pulse r e a c t i v i t y  shall be A BF 

The chopper t i m i n g  and storage eqdpment 
The second method shall determine the 

4. Control Rods 

The posi t ion of a l l  control  rods shall be s tored i n  the logger 
memory. A manual switch on the control console shall se l ec t  
which of the nine rods shall be displayed on the numerical readout. 

5. Safety 

The logger shall perform nuclear sa fe ty  functions.  A s  specif ied 
i n  4.6&(1) and (2), the logger shall check for reasonable operation 
of sensors, test itself f o r  proper operation, test f o r  on-scale, 
high-level, and fast-period t r ip s .  However, the logger does not 
perform the e n t i r e  nuclear safety function, see (4.1-B-1). 

6. Temperature 

Thirty-two thermocouples f o r  high temperature use and two RTD's  
f o r  low temperature use shal l  be examined by the logger. 
case, the signal shall be d ig i t ized ,  corrected f o r  zero and cal ibra-  
t i o n  e r ror ,  campared with on-scale and high l eve l  t r i p  points with 
an out-of-l imit  signal, if  necessary, l inear ized,  converted t o  
engineering uni ts ,  s tored i n  memory, and the highest indicated 
temperature read out. This function shall be performed a t  the 
rate of one reading per second. The repeatable accuracy shall 
be . 0 l o C  fo r  the RTD a t  room temperature. The repeatable 
accuracy f o r  thermocouples shall be 3/4$ of reading at, ~1.1 
temperatures. The capacity of the logger input multiplexer shall 
be expandable. 

In  e i the r  
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4 . 6  DATA LOGGER (Continued) 

A .  Function6 Performed (Continued) 

7. Neutron Chopper 

1. 

The logger shall accept data from the neutron chopper f a c i l i t y  
v i a  an auxi l ia ry  Muffer storage device. Such data shall be 
corrected for ca l ibra t ion  and energy discrimination e r rors ,  
compensated f o r  back-ground, and s tored f o r  read out on demand. 
(See 2 . 5 - A ) .  

8. Interlocks 

TBe logger shall accept voltage leve ls  representing proper operatip4 
conditions of all parts of the safe ty  inter lock system. 
recent set of levels  shall be held i n  memory f o r  read out. 

The most 

9. It shall be possible t o  extensively modify the foregoing functions 
or add new functions by the use of an input typewriter. The type- 
wri ter  shall a l s o  be used-to change l i m i t  points and the value of 
constants. This typewriter may be the same typewriter specif ied 
under 4.6-~-1. 

10. The logger and control equipment arrangement shall be such that 
automatic operation of the reactor  may be implimented a t  a fu tu re  
date without ' ;  modifying the logger except t o  add a minimum amount 
of equipment. 

11. Other Functions 

The logger shall perform such control l ing and logging functions i n  
the gas and e l e c t r i c a l  systems as may p ~ o v e  economical. 

B. Data Logger Outputs 

A typewriter shall provide the wr i t ten  record of information s tored 
i n  the logger memory. 
on operator demand, and automatically if  a scram or out-of-linslt 
signal occurs. 
the cause of scram or out-of-limit signal, the statu of' a l l  
inter lock switches, the f l u x  level and period values, the tempera- 
ture, barometric pressure within the reactor ,  and rod position. 
Capability shall be provided t o  type out spec ia l ly  selected items. 
When these items are printed, calendar time sball ala0 be indfcated. 

The logger will read out t o  tke typewriter 

The normal read out w i l l  include the calendar tine, 
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B. Data Logger O ~ t p u t s  (Continued) 

2.  Numerical displays shall 5e provided on the control  console. 
displays s h l l  be rear prcJeetioc type with characters approximately 
5/21 inch. 
shall include an appropriate t i t l e  and uni t  designation ar?-d s h l i  
be as follows: 

Tbse  

The quant i t ies  displayed shall be i n  decirrjal forin arc? 

a. k v e l  i n  watts expressed ir, f o u r  figitres with variable 
d e c i m l  point. 

b. Period i n  seconds expressed i n  fou r  figures with var iable  
decimal point.  

c. Reactivity shall appear 03 tine same display as period expressed 
as Keff f o r  the pulse technique, or as predicted rod posi t io2 
i n  inches a t  c r i t i c a l .  

a. Deviation from the  power l eve l  set point s h l l  appear or! t:% 
same display as reactor period. 

e. Rod posit ion i n  inches with .OOL inches as the least s ign i f icac t  
d i g i t  and a f ixed decimal point.  
which rod is  Seing displayed. 

This readout shall a l so  skew 

f. Temperature i n  degrees Centigrade expressed i n  four figures 
with var iable  decimal point. 
shall use this display. 

Botb t.hemocouples ar,d RTD 

3. Two indicating meter readouts shall be providecl on the control  console. 
Gne shall read the power Level i n  a logarit'hnic fashion covericg 
t o t a l  range of the logger. Mir,imm length of scale shall be k-1/4 
i.nch and meters shall be of the taut  band suspension type. 
meter shall show period with i n f i n i t y  a t  about 20% of full. scale.  

One chart  recorder shall read a selected temperature frox the logger. 

The otb3.r 

4. 

C. Basic Logger Specif icat iors  

1. The c i r cu i t ry  shall be a l l  solid state plug-ic modules with the  
exception only of indicator lamps. 

2. The speed of the logger may be defined as the t i m e  requirerl t o  
extract and replace a word from memory. This time shall not 
exceed 1.0 microsecnpds. ' 

The memory shall be ferr i te  core with the equivalent of 40ag6 
words each 24 b i t s  long. 
t o  fou r  times the number of words shall be v i red  i.n. 

3. 
The capabi l i ty  t o  expand the memory 
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4.6 DATA LOGGER (Contimed) 

c Basic Logger Specifications (Continued) 

4. The input multiplexer and range switches shall use mercury vet ted 
relays,  aml s b l l  5e v.zder control  of the logger. 
arrangement shall allow d i f f e r e n t i a l  input t o  the analog-to-digital  
converter 

The contact 

5 .  In  order t o  reduce noise and s t a t i s t i c a l  var ia t ions on the signals, 
voltage t o  frequency converters s h l l  be used as the d i g i t i a i w  
element. 
si-1 t o  be integrated between logger acquis i t ions.  !&e input 
shall be d i f f e r e n t i a l  with an input impedance of 10 megohms arid a 
sensi t . ivi ty  of 5 mi l l ivo i t s  f u l l  scale.  The f u l l  sca le  frequency 
shall be 100 kc. 

This type of analog-to-digital  converter allows the 

6.  Suff ic iec t  buffer r eg i s t e r s  shall be provided such that the logger 
can read out t o  indicators  and the typewriter without in te r fe rere@ 
with the specif ied functions. 

7. To ensure continuing reliable operation it shall be possible f o r  
the operator t o  rapidly test the logger operations under adverse 
or marginal conditions. If a malfunction is  detected, it shall 
be possible f o r  the operator or maintenance technician t o  locate 
the malfunction with the a i d  of a dlagaos.tfc,routlne put i n t o  tbe 
logger. To perform these necessary functions, the logger shall be 
equipped with a paper tape punch and reader. 

8. The performame of a l l  specified functions shall not require  more 
than 30$ of the logger operating t i m e .  

4.7 REXCTTOR CONTEiOL CONSOLE 

A. General 

1. The control  console shall contain a l l  aecessary switches and 
indicators  t o  operate the reactor  from the least reac t ive  condition 
t o  f u l l  power. 
control rods and vertical rod drive switches and indicators,  sa fe ty  
inter locks and bypass switches, communication equipansntp 
neutron generator control,  and basic  heating and gas handling 
controls .and Indicators e 

"his shall inelude a l l  read outs from the logger, 
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4.7 REACTOR CONTROL CONSOLE (Continued) 

Be Indicators 

The control console indicators shall be of three types: 

1. Numerical read out shall be rear projection type with numerals 
approxhately 5/8 inch s ize .  
from the logger. Flux level,  period, r e a c t i v i t y  or deviation, 
temperature, and rod posit ion shall be displayed. In  addition, 
the calendar clock shall be displayed s imilar ly .  

There shall be f i v e  such read outs 

2. Analog read out shall be by meters and three charts .  
l eve l  and period shall be displayed as outlined i o  4.6-B-3. 
control  rod shall be provided with an appropriately s ized meter t o  
show percent t r ave l .  Two chart recorders shall show t?x power 
leve l  of the auxi l ia ry  channels. 
show a selected temperature. 

The f l u x  
Each 

The th i rd  chart  recorder shall 

3. Signal lights or annunciator lights shall be two-color rear 
illuminated type. 
an acceptable s ignal  and out-of -limits (or  not acceptable 1 signal, 
such that one or the other color shall be displayed a t  a11 tines, 
The only exception shall be the signals fo r  the v s r t i e a l  and 
horizontal  rods. These shall be three-color t o  indicate  in,  out, 
and intermediate posit ions.  

Each item t o  be announced shall provide both 

C. Clock 

A calendar clock shall provide 0.1 second, 1 second, and 10 seconiis 
pulses t o  the logger f o r  proper timing of the period function. 
addition, a d i g i t a l  word shall be supplied t o  the logger giviig month, 
day, hour and minute. 
fork  controlled osc i l l a to r  with a s t a b i l i t y  of one p a r t  per mil l ion 
per week. 

In 

The calendar clock shall be driven by a tuning 

D. Hardware 

All wiring and piping i n t o  the control room shall come up through the 
f loo r  i n t o  the appropriate equipment. A large number of spare cables 
shall be prodded.  The following spare wiring shall be terminated i n  
or near the control  room: 
spare control  wires, 20 pairs T/C wires, and 20 pairs power leads (120 V )  
shall be provided from the reactor  room; twenty coaxial  cables, and t en  
pairs of control wires and f i v e  pairs of power leads (120 V) from the 
outside end of the fast chopper f a c i l i t y ;  f i v e  coaxial  cables and ten  
pa i r s  of control wires (120 V) from the reactor  basement; and f i v e  coaxial 
cables and f i v e  pairs of control wires from the laboratory and rsom'king 

Fif teen spare coaxial  cables, 30 pai rs  of 



li.7 REACTOR COXTROL CONSOLE (continued) 

D. Hardware (Continued) 

room each. 
a l l  appropriate walls ami f loors  f o r  fu ture  w i r i n g .  
adjusted equipment shall be placed i n  the basement d i r e c t l y  below 
the control  room. 
regulators,  i so la t ion  transformers and high voltage and low voltage 
power supplies. 
termination of spare cables and the terminal box f o r  telephones 
and intercom. 
telephone type e l e e t r i c  switches. 
type. 
by Daven o r  Shallcross. 

(Several spare conduits shall be ins t a l l ed  tl.sozrgh 
A l l  infrequeritly 

Such equipment shall include l i n e  voltage 

This basement location would be su i tab le  f o r  the 

The reactor  operation switches shall 5e best quali ty,  
Pushbuttons shall be snap ac t ion  

Selector switches shall be precision type such as rcanufaztured 

E. Instrumentation Wiriw 
A l l  instrument input AC power shall be furnished thro-@ double shielded 
i so l a t ion  transformers located i n  each imlividual instrument. 
shields  shall be t i e d  t o  the frame ground a t  one point. 
ground shall be t i e d  t o  the building ground. Secondary s4aields shall 
be t i e d  t o  one instrument system common which shall 5e ungromle5 arid 
f loa t ing .  
referenced t o  the instrument system common. 

The i so la t ion  between the instrument system common and the frame cp.’omS 
shall be such that any s ingle  input or output lead may be shorted t o  
the frame (or building ground) without a f fec t ing  the accuracy of any 
other pa r t  of the instrumentation system. 

Primary 
The frane 

In other words, a l l  c i r c u i t r y  shall be f loa t ing  and 

Signal leads shall be shielded and placed such that the instrumentation 
accuracies stated shall not be exeeedea for any normal e l e c t r i c a l  
function i n  the e n t i r e  ‘ faci l i ty .  

This requirement shall hold f o r  t rans ien t  as w e l l  as stsacly state 
operation Df e l e c t r i c a l  equipment. 

In  order t o  implement t h i s  requirement, several  suggestions are 
offered ’below. 

A l l  signal cables shall be physically removed from power and control wireways 
A l l  low l eve l  signal cables shall be double shielding twisted pa i r s  or 
coax as required, and car r ied  i n  closed i ron  trays or conduits. 
bonding cable shall connect a l l  sections of the conduits or t rays  t o  frame 
ground. 
t o  the appropriate instrument rack. 

A 00 

Tne i ron t rays  or  conduits shall be continuous from the t ransmit ters  

4.8 PERSONNEL PROTECTION INSTRUMENTATION 

The following personnel protection instrumentation shall be provided: 

One alpha, beta, gamma sensi t ive hand and shoe counter. 



m-76928 
Page 33 

h 

5 .O RENTOR ELECTRICeL SYSTEMS 

5.1 ELECTRICAL HEATING SYSTEM 

A .  In-Pile Heating Elements 

Suff ic ient  heating elements shall be provided t o  heat the reactor  
as specified i n  Paragraph 2.14. Such a system is described below. 

Each element shall be 8 f e e t  long, 1/2 inch diameter and composed of 
nuclear grade graphite, supported a s  required by vi t reous refractory 
mulli te,  ceramic insulation. The element terminals shall be graphite 
approximately 2 f e e t  long, 2-1/2 inches i n  diameter, d r i l l e d  to rec9ive 
the heating elements. Mullite sleeves appiied t o  the terminals (one 
on each end of the heating element) complete the  assembly. These 
assemblies shall 5e placed i n  the 2-3/&" diameter (approx.) openings 
i n  the reactor  graphite, i n  the pa t te rn  required t o  provide uniform 
heating as shown on Drawing SK-3-10605. 
applied t o  connect a group of elements i n  se r i e s .  
w i l l  be required. Graphite connectors shall 5e used t o  penetrate the 
insulat ion surrounding the reactor  a t  which point copper conneetors 
are employed f o r  connection t o  the external c i r c u i t s .  

Graphite Jumpers shall be 
Thirty-two elernents 

B. Power and Control System 

Power s h l l  be supplied t o  the heaters through saturable  reactors  with 
one saturable reactor f o r  each se r i e s  group of heaters.  Tliese reactors  
shall be controlled by amplified DC s ignals  from conventional miniature 
e lectronic  recorder control lers .  A minimum of two recorder control ler  
systems shall be employed t o  accomplish temperature control  i n  the most 
economically f eas ib l e  manner. 
heating elements within the experimental core ( t o  control  t w o  groups 
of elements) and the other system shall be applied t o  those elements 
i n  the remaining moderator block ( t o  control  s i x  groups of elements). 
If groups of elements are controlled by a recorder control ler ,  the  
output of the associated r e a c t r o l  un i t  shall be amplified and dietr ibuted 
t o  the saturable reactor  control  c i r cu i t s ,  through an adjustable voltage 
divider, one f o r  each saturable reactor .  The amplifiers and voltage 
dividers shall be located i n  and be adjustable from the control  room. 
These recorder cont ro l le rs  shall measure temperature am3 provide control  
signals t o  accomplish the following: 

One system shall be applied t o  those 

1. Measure and control  the heating element temperatures t o  allow 
them t o  approach, but not exceed, 1 6 0 0 ~ ~  during the reactor  heat-up 
cycle. The objective is t o  permit shor tes t  possible heating cycle 
t i m e  consistent w i t h  heater element capabi l i t i es  
2.1-C) One spare set of T/C shall be provided f o r  each control 
system. These spares shall be manually switchable a t  the eontrol lera ,  

(See Paragraph 
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5.1 ELECTRICAL HEATTmG SYSTEM (Continued) 

B. Power and Control System (Continued) 

2. Measure reactor  moderator temperatures a t  s t r a t eg ic  points 
throughout the block acd permit these Masured temperatures 
t o  override the heatirrg element control  as the moderator 
approaches the required experimental temperatures and modulate 
heat input as required t o  maintain the desired temperatures 
wfthin the moderator block. 

3.  Materials used i n  the devices f o r  the measurement of temperature 
of the heating element shall be selected f o r  prolonged l i f e  a t  
high temperatures i n  the presence of graphite and nitrogen. A 
suggested design would be a tungsten - tungsten 26$ rhenium 
thermocouple and ungrounded hot junction insulated with v i t r i f i e d  
aluminum oxide or aluminum oxide and sheathed with molybdenum i n  
the region where the control temperature exceeds 12OO0C. 
the sheath passes i n t o  the region below 1200°C it may be converted 
t o  l e s s  expensive s t a in l e s s  steel  or inconel. The Aero Research 
Instrument Department of Advanced Technology Laboratory, Chicago, 
I l l i n o i s ,  o f fe rs  such a design approach on t h e i r  Drawing T-5301-L. 
More irnformation may be obtained on t h i s  from M r .  John LaVon of 
that company 

After 

5.2 CONTROL SYSTEM 

A. Safety Circui t  

The reactor  sa fe ty  c i r c u i t  control  signals shall come from the data 
logger logic  output described under Section 4.6 - Data Logger and the 
following. 
the safe ty  rods and the control  rods as described. 

These outputs shall be applied t o  i n i t i a t e  the t r ipping of 

Safety c i r c u i t  logic  shall be implemented with Nor-Nand Type diode 
t r ans i s to r  c i r cu i t ry .  
operating i n  para l le l .  
the  safety magnet amplifier.  
series such that the failure of e i t h e r  i n  any way w i l l  not compromise 
the safe ty  of the system. 

There sball be two separate logic  c i r c u i t s  
Each such c i r c u i t  shall operate o w  part of 

The two pa r t s  shall be ef fec t ive ly  i n  

Inputs shall be i n  the form of SPDT switch contacts or a voltage levex 
corresponding t o  a log ica l  true. 

The nuclear safety c i r c u i t  may be made up if  a l l  of the following items 
are true: 

1. The logger i s  operat i ra  
2. 
3. The logger flux channels are not 0u.t-of-limits 
h .  

Tne logger is on scale  

The temperature is  not out-of-l imits 



5 .2  CCWLBOL SYSTEM ( Continued) 
Q 

A.  Safety Circuit  (Continued) 

5. Two auxi l iary channels are on-scale 
5 .  TWO auxi l ia ry  c~a rne l s  are not out-of-limits 
7. Nuclear incident radiat ion is not out-of-limits 
6. The gas c i rculat ion system is not out-of-limits 
9. The e l e c t r i c a l  heating system i s  not out-of-limits 
10. Manual scram switches are not operated 
11. Shielding doors a re  closed 
12. The keylock switch on the power t o  the safe ty  magnet 

amplifiers i s  on 
13. Safety c i r c u i t  has been reset 

In  addition t o  the above t r ip s ,  a manual t r i p  pushbutton located 
i n  the  control room and a lockout type scram switch inside tkze 
reactor  room and basement, a t  the doors, shall be provided. 

B. By-Pass and’permissive Control 

The following by-pass logic shall be allowed: 

1. The temperature and gas circulat ion system input may be 
by-passed i f  reactor is  near room temperature and e l e c t r i c a l  
heating power i s  shut-off. 

2. The e l e c t r i c a l  heating system nay be by-passed i f  the heating 
i s  o f f .  

3. One of the two auxi l iary channels may be by-passed. 

k. A rod t e s t  by-pass shall be provided. This switch shall allow 
any single horizontal or v e r t i c a l  rod t o  move if a l l  others are 
i n .  In  addition, the doors may be open, the logger off ,  and the 
auxiliaries not on scale. 
be on, and the auxiliary channels both on. 

A by-pass switch shall be provided t o  permit fuel  changing. This 
switch shall allow two v e r t i c a l  sa fe ty  rods t o  be withdrawn, if  
a l l  other rods are in .  The doors may be open. The logger, 
building monitor, and a t  least one auxi l ia ry  mwt be unby-passed. 

It shall not be possible t o  p u l l  the  horizontal  rods  unless all 
the  ve r t i ca l s  are out, except as noted under 4 above. 

The building radiat ion monitor m u s t  

5 .  

6 .  

7 .  It shall not be possible t o  p u l l  any v e r t i c a l  rod mless the 
horfzontal rods are in .  

8 .  The manual switches, and the keylock magnet switch shall not be 
by-passed. 

9 .  A by-pass f o r  the rod gas system. 
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5.2 CONTROL SYSTEM (Continued) 

B. By-Pass and Permissive Control (Continued) 

In  order t o  r a i s e  v e r t i c a l  sa fe ty  rods or pull control  rocis, the 
nuclear safety c i r c a i t  must be made up. The by-pass switches shall 
by key locks separately keyed. 
with indicating l i g h t s  t o  announce the status. 

These shall be located on the comcle 

C. Interlock Circui ts  

Control inter lock c i r c u i t s  shall be provided as follows: 

1. Loss of Heat Exchanger Water 

Closing of these sensor contacts shall stop the blower, cut-off 
the heaters, and scram the reactor .  

2. Alpha Par t icu la te  Monitor 

Closing of these sensor contacts shall stop the blower, cut-off 
the heaters, and scram the reactor.  

3. 9 or  CO Monitor 

Closing of these sensor contacts shall stop the b l G W e r ,  cut-off 
the  heaters, and scram the reactor.  

4. Moisture Monitor 

Closing of these sensor contacts shall stop the blower, cut-off 
the heaters, cut-off the water, and scram the reactor .  

5 .  N u c l e a r  Incident Radlation Monitor 

Closing of these sensor contacts shall s top the blower, cut-off 
the heaters, close the containment valve, and scram the reactor .  



5.2 CONTROL SYSTEN (Continued) 

D. Annunciator System 

A l l  scram signals shall be annunciated. 
the  sequence of ever ts  and s tore  the irdormation f o r  pr intout .  
annunciator shall a l s o  signal the following conditions. 

The data logger shall ider;tify 
The 

1. 

2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9.  
10. 
11. 
12. 
13 
14. 
15 

Building rad ia t ion  system (3 points) on high l eve l  data logger 
information. 
H i  moderator temperature ) 
H i  heating element temperature 
Loss of flow of cooling water t o  the rod cooling gas heat exchanger 
H i  ou t l e t  gas temperature (main heat exchanger) 
H i  d i f f e ren t i a l  pressure across the main f i l t e r  
Loss of flow of continuous gas purge system 
H i  radiat ion leve l  i n  the purge gas f i l t e r  
Loss of gas sample analyzer system 
Reactor or basement access doors open 
Loss of concrete cooling water flow 
N2 low supply 
Door seal loss of cooling water flow 
Heater-elebent terminhl cooling whter loss  of flow 
Gas blower bearing cooling water loss  of flow 

Reactor Heating Systems 

, 

E. Auxiliary A l a r m  System 

An alarm c i r c u i t  shall be provided with horns i n  the  reactor  room and 
reactor  basement. The horn shall sound f o r  a 5 second in t e rva l  when the 
safe ty  c i r c u i t  is  made up, or i f  the safe ty  c i r c u i t  i s  tripped when rod 
tes t  or f u e l  charge by-pass switches are on. 

6 .O BUILDING EZFCCRICAL SYSTENS 

6.1 ELECTRICAL SERVICES 

A .  General 

Power t o  the building shall be supplied from an ex is t ing  2400 vo l t  
d i s t r ibu t ion  substation located approximately 200 feet southwest 
of t h i s  new f a c i l i t y .  Parer shall be supplied t o  the  outdoor, pad 
mounted, building supply transformer banks by underground cable from 
the substation. 

0 -  

B. Lighting 

A l l  building lighting shall be fluorescent except exit  l ight ing and 
outside lighting. 
the recommended values of the Illuminating Engineering Society - 1959 
Recommendations. 
f o r  personnel egress i n  the event of power failure. 

Level6 of illumination shall be a t  least equal t o  

Battery powered emergency lights shall be provided 
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6.1 ELECTRICAL SERVICES (Continued) 

B. Lighting (Continwd) 

Lighting voltage shall be 120 VAC and is t o  be supplied by dry type 
indoor transformers rated,  480 V t o  120/208 V, 3 phase, 25 -KVA or less. 

Power t o  the control  instrumentation shall be 120 VAC regulated t o  
The regulation shall be by magnetic amplifiers.  
shall not exceed 3%. 
or l e s s .  Serviceipowmto the  control rboih; counting room and RMO 
Laboratory shall be sqplied2f'rom separate instrument transformers. 

l$- 
The harmonic content 

The regulation response time shall be .1 second 

C. Power 

Power f o r  the building services shall be furnished by a 500 KVA, 2400 V, 
480/277 V transformer . Reactor control, instrumentation and power f o r  
other than reactor  heating w i l l  a l so  be furnished from t h i s  bank. Power 
f o r  reactor  heating shall be furnished by a transformer of appropriate 
ra t ing .  
services has been given i n  other par t s  of t h i s  c r i t e r i a .  

A more complete description of t h i s  system and other reactor  

A. Communications 

A telephone terminal cabinet of suf f ic ien t  capacity t o  provide ou t l e t s  
i n  each off ice ,  the control  room, experimental assembly rooa, reactor  
room, basement, instrument laboratory, counting room, and lunch room 
shall be ins ta l led .  
l i s t e d  locations.  A t i e - i n  tr, the 300 Area telephone system shall be 
provided . 

A 12-station master intercommunication system shall be supplied t o  provide 
direct communication between any two stations. 
connect shall be provided f o r  each intercommunication uni t .  

Outlets shall be provided a t  each of the above 

A quick meam of dis- 

B. Audible A l a r m  Systems 

C r i t i c a l  Rsdiation and Evacuation A l a r m s  shall be provided i n  a e c o r b m e  
with Hanford Ehgineering Standard 134s-8210-s. 
up" warning system shall be provided. 

A l s o ,  a reactor  "start- 

C. Operatiw Area Access Control 

Door from stairwell t o  ifirst f loo r  shall be equipped with solenoid leaWw8 
controlled from the control  roam. 
permit visual ident i f ica t ion  of v i s i t o r s  from control  room (window). 

Arrangements shall be such as t o  



6.2 MISCEUANEOUS SYSTEMS (Continued) 

D .  F i re  Detection 

A master f i r e  alarm box shall be provided external  t o  the building 
and connect-to and be coordinated with the ex is t ing  300 Area f i re  
alarm system. A rate of rise of temperature f i r e  detect ion system 
shall be applied to the  Control Room, the Reactor Room axid $%a basement, 
~.i ,-- e A wet pipe f i r e  spr inkler  system shall be ins ta l led-  i n  the 
rest of the building. The detector system and pressure detector for 
the wet system should be compatible so an operation of e i the r  a aetector  
or spr inkler  head w i l l  cause an alarm t o  be reg is te red  loca l ly  and a t  
the 300 Area Fi re  Station. 

7.0 SITE PLANNING 

7.1 GENEF~AL 

The building s i te  i s  south of.:the main 300 Area parking l o t .  
approximately 7 miles from Richland. 

The s i t e  is  

7.2 BUILDING n o m  ELEXATION 

The Architect-Engineer shall set the building f loo r  e levat ion giving due 
consideration t o  adjacent building f loo r  elevation sewer t ie-ins,  basement 
ramp, earthwork, and building aes the t ics .  

7.3 W I N G  AND LANDSCAPING 

A. The p lo t  plan shall show the topography of the ex is t ing  and f i n i s h  
grading. 
bounded by exis t ing  new, and fu ture  roadways. 

The portion of the s i te  t o  be graded i s  that area shown 

B. Top s o i l  is required fo r  that area shown on the plot plan as being 
planted i n  ground cover. The ground cover shall be "Vinca Minor". 
An underground spr inkler  system shall be provided f o r  t h i s  prea. 
(See Piping, Paragraph 12.2-A+). / 

7.4 ROADS, PARICING AXEAS AND W A L K S  

A. Walks and curbs shall be constructed of concrete. 

B. Roads and parking areas are t o  be asphal t ic  concrete as per Hanford 
Works Standards. 

8.0 ARCHITECTURE 

0.1 GENERAL 

A. The building shall be designed i n  accordance with the requirements of 
the Uniform Building Code f o r  F-2 occupancy, ty-pe IV construction. 
Use of combustible building materials should be avoided. 

The building consis ts  of three (3) primary areaa: 
2 )  service area, and 3 )  Beam chopper s t ructure .  

B. 1) reactor  room, 
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C. The design shall create  a building which is aes the t i ca l ly  pleasing 
and i n  harmony with ex is t ing  area s t ructures .  

8.2 REACTOR ROOM 

A. The reactor  room walls, f loor ,  and ce i l i ng  serve as personnel biological  
shielding and shall be constructed of ordinary concrete. 

B. Exterior exposed concrete surfaces may be textured f inished by textured 
form l ining,  e tc . ,  i f  the treatment is not more cos t ly  than that of 
achieving an F-3 concrete f i n i s h .  

The two stepped access plugs i n  exter ior  reactor  room walls shall be de- 
signed t o  e f f e c t  an a i r - t i g h t  seal between the inside and outside. 
plugs shall be removable only a f t e r  unbolting or unlocking from the inside.  

C. 
The 

D. A i r  t ightness  of room (doors, penetrations, e t c . )  shall be such that vent i la -  
t i on  system can economically provide the required negative pressure. 
(Reference Paragraph 11.3.2). 

8.3 SERVICE AREA 

A. The service area shall be steel frame construction with insulated metal 
siding. The f loo r  shall be concrete. 

B. Pa r t i t i ons  may be concrete block, p las te r ,  or gypsum wall board type. 
of wood or other combustibles shall- be avoided. 

Use 

8.4 BEAM CHOPPER BUILD7NG 

The building may be of the pre-engineered pre-fabricated steel type. The s t ruc ture  
need not be w e l l  insulated, heated, or cooled, but temperatures shall be maintained 
between l i m i t s  of 6 0 9  and 95%. 
chopper assembly, w i l l  serve as a storage area. 

The s t ruc ture  i n  addi t ion t o  housing the beam 

8.5 PAINTING AND FINISHING 

A. The reactor  room f loor  shall be painted w i t h  a chemical and rad ia t ion  r e s i s t a n t  
and decontamination coating. 
with enamel. 

Walls .and:cefling;surfa~es'bhall be painted 

B. The basement area, including space under the reactor  room, shall have walls, 
f loor ,  and ce i l i ng  with enamel. 
not be painted. 

A l l  other areas shall be painted f o r  du rab i l i t y  and ease of cleaning. 

Exception - supply vent i la t ion  room need 

C. 

D. Concrete surfaces t o  be painted shall have F-3 and U-3 f in i shes  except 
i n  reactor  room, concrete and f i n i s h  shall be F-4 and U-3. 
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8.6 Q 

8.7 

FLOaS COVERTNG 

A. Viriyl-asbestos t i l e  shall be used on the -Pl,oor i2 the  second f loo r  offfce 
area and corridor, and on the control rooq change room, and laboratory, on 
the f i rs t  f loo r .  

Ceram'fc t i l e  may be used around the restroom fixt-mes, par t icu lar ly  x r i 3 l . s  
and water closets .  

B. 

DOORS AND HARDwm 

A. Pedestrian doors shall be f lu sh  hollow metal swinging type. 
except rest  and change room and f i r e  doors, shall have upper panel glazed. 

In te r ior  doors, 

B. Exterior service o r  vehicle doors i n  the assembly room and basement shall be 
e l e c t r i c a l l y  powered ro l l i ng  doors. 

Lock sets shall be of a design t o  accommodate a standard (1-1/8" diameter) 
Corbin cylinder. 

C. 

D. Lock and keying requirements shall be as follows: 

1. 
2. 

The exteri-or doors shall be noted as Key #l. 
The following doors shall be keyed a l ike  and noted as Key j@: 
a. Offices 
b. Counting room 
c .  
The following doors shall be keyed a l ike  and noted as Key #3: 
a. Control room (2)  
b. Reactor room elevation O'-O" and $levation (-)13'-6" 
c .  Exhaust and f i l t e r  room 
d. Supply vent i la t ion room 
e. Assembly room f ron t  door 
The following door shall be noted as Key #4: 
a. Instrument and R.M.O. laboratory 
The followire door shall be noted as Key #5: 
a. Chopper building 
All doors shall be operated by a master key. 
#3, and #4 shall operate doors with Key #l. 

Exterior doors, except f ron t  and chopper building door. 
3.  

4. 

5 .  

6 .  In  additfon, Keys #2, 

9.0 STRUCTURAL, CRANE, AND SHIELDING DOORS 

9.1 G3iNERAL 

The building shall be designed i n  accordance with HAP0 approved eodes as 
covered i n  ENS-10006 - Standard Design Criteria. 

9.2 FLOOR LOADING 

A. The second floor off ice  area and first f loor  change room shall be designed 
f o r  a loading of' 80#/sq ft or a concentrated load of 3000 Lbs upon any 
space 2-1/2 feet  square wherever subst i tut ion of th is  concentrated loading 
produces stresses greater than the uniform loading. 

B. The instrument and R.M.O. laboratory and control  room f loo r s  shall be 
designed fo r  a uniform live loading of 200 lbs/sq f t .  
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9-2 

9.3 

9 04 

995 

9.6 

FLOOR LOADING (Continued) 

C. The assembly and reactor  room f loo r s  shall be designed f o r  a l i ve  load of 
250 lbs/sq f t .  
unload conditions shall be investigated f o r  t h i s  loading. The load condi- 
t i on  producing the greater  s t r e s s  be used as the basis f o r  design. 

The f loor  area subjected t o  moving reactor  core load - 

FOUNDATION 

The minimum depth t o  the bottom of foundation, except fo r  stack, shall be 2' -6" 
from f i n i s h  grade. The stack foundation shall be 4t-0" below f i n i s h  grade. 

EXHAUST STACK 

A. The s tack construction may be of mild s t e e l .  
accordance with bes t  current safe pract ices .  

Design shall be i n  

B. The top of the stack shall be 40 f e e t  above the building f irst  f l o o r  
e leva t ion. 

C. Both in t e r io r  and exter ior  surfaces of the stack shall be painted a 
weather and corrosion r e s i s t a n t  coating. 

CRANE 

The crane shall be a f i v e  ton capacity bridge type and a l l  movements shall be 
e l e c t r i f i e d  and controlled with pendant type push-button control.  
var iable  control system with speed var ia t ion from zero t o  15 ft/min shail be 
provided f o r  a l l  movements. 
se lec t ion  shall consider the advantages of obtaining equipment with maximum 
hook coverage and maximum clearance t o  f loor .  
shall be reeved f o r  s t r a igh t  v e r t i c a l  movement of the hook. 

A continuous 

The crane shall be of standard. design but the 

The hois t ing cable drives 

SHIELDING DOQRS 

A. The f i rs t  floor cell shielding door shall be s l id ing  type constructed 
of 3-foot thick ordinary concrete. 
steel. 
f o r  manual emergency operation. The door need not be provided w i t 3  gas 
tight seals, but should be designed and constructed t o  l i m i t  cracks and 
openings e 

The surfacing material may be carbon 
The door shall be e l e c t r i c a l l y  parer operated with provision 

13. The shielding doors leading i n t o  the basement space beneath the reactor  
shall be a pa i r  of swinging doors constructed of press wood lamfnation 
and steel. 
2" of carbon s t ee l .  
with spec i f ic  gravity of not  less than 1.42. 
hazards should be considered i n  se lec t ion  of door operation method. 

The door overal1;thickness shall be 8", 6" of press wood an3 
Press wood shall be the high densi ty  tempered type 

Reduction of pinch-point 

10.0 FURNISHINGS AND EQU7PMENT 

10.1 GENEI.IAL 

The furnishings required are those necessary f o r  the lunch room, rest rooms, 
lounge and change room. 
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10.2 LUNCH ROOM 
@ 

Lunch room equipment may consis t  of a si-&, base and wall cabinets, range, 
food warmerp refr igerator-freezer ,  blackboard (4 '  x 8' ), exhaust hood, 
can opener, paper towel dispenser, and waste cans. Tables shall be 3 f e e t  
square with pedestal  base. There shall be 16 metal framed chairs  and four 
t ab les  t o  serve 16 people. Tables shall have Swn  r e s i s t a n t  p l a s t i c  Lops. 

10.3 CHANGE AND REST ROOMS 

A. R e s t  room f ix tu res  should be wall hung type t o  f a c i l i t a t e  cleariing. 
Toi le t  compartments shall be metal prefabricated type equipped with 
self-closing doors, ro l led  paper holder, and coat hook on back of door, 
Metal edged mirrors and 6" deep metal shelf  shall be specif ied f o r  
over each lavatory. 
a r e  required f o r  the women's r e s t  room. Rest rooms should conta i r  
soap dishes, paper towel dispensers and waste cans. 
be provided i n  the men's r e s t  room. 
Change room f a c i l i t i e s  include a minimum of 12 s ingle  t ier  lockers 
and pedestal  base maple or birch bencbes. 
and shelving uni t s  approximately 18" deep by 3' -0"  wide 5y 7' high 
with expanaed metal screening acrcss th70 &elves forming shoe cover 
bins.  A soi led clothes b p e r  shall be provided. 

Sanitary napkin dispenser and aisposal  receptacle 

Shower stalls sb11 

B. 
Clean clothes cabiriets 

10.4 JANITOR CLOSET 

Provide service sink, s t e e l  shelving f o r  supplies, and hooks t o  hang up 
brooms and mops. 

10.5 FIRE EXTINGUISHERS 

Carbon dioxide f i r e  extinguishers shall be ins t a l l ed  a t  1o.Zations and eize 
t o  be determined byGenera1 Elec t r lc  Company a t  a l a t e r  date. 

11.0 HEATING, VENTILATING AND AIR CONDITIONING 

11.1 GENERAL 

A. Scope 

These c r i t e r i a  shall be used as a basis of design af the heatirrg, 
vent i la t ing  and air  conditioning f o r  the HTLTR. The design shall 
provide a system capable of heat removal during the d i f fe ren t  modes 
of reactor operation. 
the spread of any radioactive contamination within the building or 
t o  the surrounding area.  

This system shall a l s o  be capable of preventi-ag 

These c r i t e r i a  w i l l  include spec i f ic  recommendations f o r  30th the 
supply and exhaust system, since it i s  d i f f i c u l t  t o  explair; a syst,em. 
The recommendations contained herein represent proven techniques 
deserving special  merit fo r  t h f s  application. 
be analyzed fully and established as superior t o  the recommendations 
presented i n  these c r i t e r i a .  

Alternate methods m u s f ,  
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11.2 DESIGN "I'iTEMp- 

A. Outside Design Temperature 

The outside design temperatures f o r  summer and winter conditions 
s h a l l  be as recommended i n  Hanford Design Guide DG-105-M, Weather 
Data for Heating and Cooling Load Estimation. 

B o  Inside Desiga Temperatures 

The inside design temperatures which have been selected from tk 
effec t ive  temperature char t  "ASHRAE Comfort Chart f o r  S t i l l  A i r "  
s h a l l  be as specified below: 

1. Summer Inside - Evaporative Coolinq 

For personnel comfort i n  continuously occupied space, design 
conditions s h a l l  be as follows: 

Effective Temperature: 75% 
Corresponding equivalent design temperatures: 

Relative Humidity: 6 6  (random) 
Dry Bulb Temperature : 80% 

2 e Winter Inside Temperature 

The winter inside design temperature f o r  personnel comfort 
s h a l l  produce an equivalent temperature of 67-689 with a 
suggested dry bulb temperature of 7 5 q .  

3.  Chilled Glycol Cooling 

Chilled glycol cooling s h a l l  be used f o r  equipment cooling 
and fo r  air  conditioning the  Cmt ro l  Room, Instrument and RMO 
Laboratory, the  Counting Room and Experimental Assembly Room. 
The design conditions s h a l l  be as follows: 

Dry Bulb Temperature 75' F + 2' 
Relative Humidity 45$ H 5Q 

The emergency glycol cooling c o i l s  included i n  the reactor  
room supply system s h a l l  be capable of cooling 7000 CFM of 
emergency air  t o  5 0 9  and s h a l l  be equipped t o  automatically 
start operating on a reactor  emergency shutdown. It w i l l  be 
necessary t o  shut down the  washer pumps during a reactor  
emergency i n  order t o  gain full effectiveness of the  cooling 
from the  glycol co i l s .  
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11.2 DESIGN TEMPERATURE (Continued) 

C.  Calculations 

For the above design loads calculations shall be made i n  accordance 
with ASHRAE cooling loa& using temperature data from Il[anford Design 
Guide No. DG-105-M, where applicable. 

In  calculating the  requirements of the evaporaiive cooling system for 
the normal supply t o  the reactor  room, use lo3 F dry bulb and 67OF 
w e t  bulb from E-105-M and 95$ adiabat ic  eff ic iency f o r  cent ra l  s t a t ion  
air  washers f o r  select ion of the equipment. 

For the  ch i l led  glycol system, t'ne maximum proportion (10% t o  25% make-lq 
a i r )  shall be calculated a t  the lO3'F dry bulb temperati-e i n l e t .  

The par t icular  rooms requiring cooling w i l l  have extensive heat generating 
instruments and equipment whish shall be included along with the maximlun 
occupancy for determining the t o t a l  cooling load. 

11.3 SYSTEM DESCRIPTION 

A. General 

The High Temperature Lat t ice  Test Reactor needs vent i la t ion  and air  
conditioning on a year-around basis. 
combination of unusual problems and system demands, therefore, the 
system m u s t  be capable of providing vent i la t ion  air  f o r  the various 
modes of reactor operation, provide a su i tab le  atmosphere and reasonablj; 
correct  temperature t o  guarantee a long l i f e  and low maintenance f o r  
the control  and instrumentation complex needed f o r  the reactor and i ts  
service systems. The aspects of personnel comfort w i l l  in tegrate  with 
the above requirements t o  provide sa t i s fac tory  occupancy f o r  th i s  f a c i l i t y .  

The design must s a t i s f y  the 

The primary c r i t e r i a  f o r  t h i s  f a c i l i t y  is  t o  provide a system with the 
in tegra l  v e r s a t i l i t y  t o  meet a l l  operating modes as follows: 

1. Reactor Room and Basement -- 
a. 

b. 

C. 

a. 

Ventilation f o r  normal personnel occupation f o r  s e t t i ng  up 
moderator and fuel ing for a specif ic  experiment. 
occupancy would be a maximum of twenty (20). 

Personnel 

Ventilation during reactor operation when high heat removal 
w i l l  be required, and high efficiency f i l t r a t i o n  is not required, 

Ventilation f o r  personnel protection and equipment cooling 
when changes are made t o  an open reactor  a t  300°C. 

Radioactive contamination f i l t r a t i o n  during containment and 
protection of t h i s  f a c i l i t y  and the surrounding laboratory areas. 
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11.3 SYSTEM DESCRIPTION (Continued) 

A. General (Continued) 

2. Service Building Area 

The principal  function of the system f o r  t h i s  sect ion of the 
f a c i l i t y  would be t o  provide a i r  conditioning, coolir4 and heating 
the f a c i l i t y  a s  follows: 

a. Provide air  cooling f o r  the reactor  room during an emergency 
operating condition. 

b. Provide a i r  conditioning requirements f o r  the protection aod 
s tab le  operation of the control  and instrumentation systems, 

C. Provide adequate vent i la t ion  f o r  the personnel occupying the 
service building off ice  and work spaces. 

B. Supply System 

1. Reactor Room and Basement 

A i r  conditioning i n  this section of the f a c i l i t y  can bes t  be 
accomplished by adiabatic evaporative cooling during normal reactor  
operation. However, during a possible rad ia t ion  incident operating 
condition, it w i l l  be necessary t o  maintain a low flow of make-up 
air (7000 CFM) that has been cooled through ch i l l ed  glycol coi?s 
in s t a l l ed  in the  evaporative system. In  the case of an emergency 
of this type, the washer pumps shall be shut down automatically 
and the ch i l led  glycol c i rculated through the c o i l s  t o  cool the 
minimum amount of air during t h i s  time. 
the exhaust air  requires high eff ic iency f i l t r a t i o n  before passing 
out the stack, and supply flow shall be r e s t r i c t e d  t o  7000 (SFM 

m a x i m u m .  

During an emergency 

(Control is as defined under 11.3 D )  . 
The equipment required t o  perform t h i s  vent i la t ion  function inchi les  
the following items: 

a. I n l e t  louvers 
b. Preheater 
c.  F i l t e r  
d. A i r  washer and eliminator 
e. Supply f a n  
f. Reheater and cooling c o i l s  
g. Control damper 



11.3 SYSTEM DESCRIPTION (Continued) 

B. Supply System (Continued) 

Q 

2. Service Building 

The vent i la t ion  requirements f o r  th i s  sect ion of the building are 
t o  be designed around a system which w i l l  protect  the de l ica te  
instruments and control devices located i n  the control  room, the 
counting room, the €@IO laboratory, instrument and experimental 
assembly room. The instrumentation systems of the IECLTR use 
semiconductor elements and their r e l i a b i l i t y  function i s  dependent 
upon correct  temperature and humidity control.  Therefore, the 
ambient control  room temperature shall not exceed 7 7 9  and the 
r e l a t ive  hwnidity shall not exceed 50% under any foreseeable weather 
conditions, 

The system used t o  provide a i r  conditioning f o r  areas  described in ,  
above pyagraph shall be-capable of control l ihg the temperature a t  
75% ’#2 F maintaining r e l a t ive  humidity a t  a low of 40qb HH. 
type of a i r  conditioning w i l l  be required f o r  a l l  other areas  of t L s  
service building t o  provide reasonable personnel comfort. 
be economical t o  provide a ch i l led  glycol system f o r  the e n t i r e  service 
building since there w i l l  be some reactor  emergency cooling capacity 
avalilable during normal reactor  operation that could be divertea  f o r  
use i n  the off ice  area.  

Some 

It may 

The determination of the overal l  air conditioning system f o r  t h e  
service building w i l l  be made when f i n a l  design is  underway and 
the various possible a l te rna tes  can be evaluated i n  more detail  
with respect t o  their cap i t a l  cost  and operating integrat ion.  

C. Exhaust System 

The main exhaust system serves the  reactor  sect ion of the building and 
shall be designed t o  provide a s l i g h t l y  negative pressure within the 
reactor  room and basement t o  preclude the poss ib i l i t y  of uncontrollet! 
o’t-leakage from the reactor  f a c i l i t y .  

The supply air  shall be introduced i n t o  the reactor  room near the ce i l ing  
and exhausted through f l o o r  gratings i n t o  the basement and thence through 
addi t ional  basement f loor  gratings i n t o  the exhaust ducts located under 
the basement f l o o r  slab. 

The vent i la t ion  off-gas then passes through the f an  and d i r ec t  t o  the 
exhaust stack under normal operating conditions. 
s i t ua t ion  where radfoactive par t icu la te  matter may have escaped i n  the 
reactor,  reactor  room, or basement, the containment valve on the exbawt, 
duct shall automatically close thereby by-passing a 7000 CFM flow of 
vent i la t ion  air through the high eff ic iency f i l t e r .  

In an emergency 
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11 . 3 SYSTEM DESCRIPTION ( Continued) 

C. Exhaust System (Continued) 

The exhaust system shall be designed ' to provide the protections 
l isted above i n  order t o  provide adequate safeguards f o r  personnel 
protection i n  the surrounding area a s  well as within the building. 

The equipment required t o  perform a l l  the above functions would 
be a duct system, fan, containment valve, by-pass f i l ter  and a s tack 
40 f e e t  i n  height 

D. Motorized I n l e t  Damper 

The reactor  room w i l l  require a motorized damper i n  the supply duets 
t o  control  the air  flow through the reactor  building during normal 
operations. 
controlled a t  1/8" column of water based on an atmospheric reference 
of outside barometric pressure, 
of control l ing the negative building pressure duping an incident 
emergency. 

A negative pressure i n  the reactor  room shall be 

This damper shall  a l s o  be capable 

E. Containment Valve 

The containment valve shown on Drawfng SK-3-10403 is  a standa;rd 
bu t t e r f ly  valve equipped with a normally energized la tching solenoid 
f o r  holding the valve open and f i t t ed  with a weight arm f o r  closing 
the valve upon an e l e c t r i c a l  f a i l u r e  signal from the rad ia t ion  detection 
instrumentation. 
containment valve w i l l  be r e s e t  roanually. 

When the emergency condition has been corrected the 

F. Exhaust System F i l t e r  

When a rad ia t ion  incident detection is determined i n  the gas eirculatiTag 
system the exhaust system containment valve automatically closes am2 
passes the minimum amount (7000 CFM) of vent i la t ion  off-gas through a n  
high eff ic iency f i l t B r  W,-$he r- stack. 

This f i l t e r  shall be designed f o r  the t o t a l  by-pass flow and fo r  
removal of micron s i z e  pa r t i c l e s  a t  985 eff ic iency.  
of' th is  f i l t e r  can be accomplished by contact work and needs no remotely 
removable elements. 

The mainternme 

G. Office -Heating 

The heating system f o r  the of f ice  sect ion of the  service building 
shall be desigoed t o  be accamplished with low pressure steam suppliea 
from the  building steam mains, a i t h  suffic1er;t zone control  t o  maictait; 
temperatures within specif ied limits, 

A 
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12.1 GEXE8AL 

These c r i t e r i a  shall be used a s  the basis f o r  the desi@* of the various 
piping systems required fo r  services t o  the EtIzTR. 
shall include those l i s t e d  below. 

The services  provided 

1. 
2. F i r e  protection water 
3 .  Steam and condensate 
4. Compressed a i r  
5. Nitrogen gas 
6. Sanitary sewer 
7 .  Process sewer 
8. Underground spr inkler  

Sanitary water (includes process water) 

A 

The p lo t  plan (Drawing No. SK-3-1044 
point of service supply. 

12.2 SIBVICES DESCRIPTION 

A. Underground Piping Services 

1. 

2. 

3 -  

) shows the proposed layou, and 

The underground piping services shall connect t o  the  300 Arisa 
u t i l i t y  system except f o r  those systems which w i l l  be provified 
as a par t  of the f a c i l i t y  equipment, f o r  example: 
All other systems w i l l  be connected t o  the u t i l i t y  system a t  
locations shown on Drawing No. SK-3-10443. 

nitrogen gas. 

Sanitary Water 

The sani ta ry  water piping shall be supplied from the 300 Area 
water system and shall be piped t o  the building i n  cas t  i ron  
pipe w i t h  b e l l  and spigot or mechanical j o in t s .  

The Incoming sani ta ry  water system shall be sized f o r  d i s t r ibu t ion  
of a l l  hot and cold san i ta ry  water, and a l l  process water services 
within the fac i l i t y . .  
valve near the u t i l i t y  connection. 

This system shall include a post indicating 

F i r e  Frotection Water 

The f i r e  protection water underground service shall be scppl3e13 
by a separate and exclusive connection t o  the 300 Area underground 
sani ta ry  water u t i l i t y  system. 
be l l  and spigot or mechanical jo in ts .  
t o  supply the hydrants, the automatic spr inkler  systen a H d  f i r e  
hose racks i n  the building. 
a post indicator valve near the u t i l i t y  system take-off point.  

The l i n e  shall be cas t  i ron  wit3 
This system shall be sized 

This underground system shall contain 
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12.2 SERVICES DESCRPTIOTJ (Continued) 

A. Underground Piping Services 

4. 

5 .  

6. 

7. 

8 .  

Steam and Condensate 

Underground steam and coildensate l i ne  shall be provided for connection 
t o  the 300 Area underground steam and condensate u t i l i t y  extensioss. 
The steam l ines  shall be insulated i n  sealed conduit jackets or v i t h  
impervious unjacketed material. The condensate l i nes  shall only be 
insulated against  freezing when necessary. 

Adequate supports and provisions for thermal expansion shall  be 
designed i n t o  the underground system. The steam piping shall be 
s t e e l  with welded connections except where flanges are ceed2l for 
servicing the systern or i n s t a l l a t ion  of valves. The steam lims 
shall be t rap  drained a t  entry in to  the building. These systems 
shall contsin adequate valving wi+,hin access boxes for adequate 
control and access for maintaining the system. 

The condensate system may require a pump t o  re turn  the condensate 
t o  the 300 Area system. 
Schedule 80 wrought iron pipe. 

The condensate system shall be piped with 

Compressed A i r  

An underground supply l i ne  for compressed air  shall connect t o  t".e 
exis t ing 300 Area system shown on SK-3-10443 and shall be fabr ica te3  
of s t e e l  pipe with outside treatment f o r  corrosion prevention. A 
box and service valve shall be located near the take-off point. 

Nitrogen Gas 

Nitrogen gas piping shall be ra ted  for the operating pressure 
and underground portions shall be protected as specified f o r  t.he 
compressed air  system. 

Sanitary Sewer 

An underground sani ta ry  building sewer shall be provided for c o m e c t i m  
t o  the 300 Area sani ta ry  sewer extension. 
be of concrete pipe not less than 6" i n  diameter. 

The sani tary sewer shall 

Process Sewer 

An underground process sewer shall be provided f o r  connection t o  
the 300 Area process sewer extension. ayehe invert  eleva 
the 300 Area process SetJer,.xi Lifh e required cr, 
Lile process mstes r extensions. 
l i f t  pump i s  used, be provi6ed. 
process sewer shall be v i t r i f i e d  clay pipe with ac id  and base 
r e s i s t an t  j o in t s .  Process sewer l i f t  p m ~ p s  shall be 
constructed of corrosion r e s i s t an t  materials.  
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12.2 SERVICES DESCRIPTION (Continued) 

A.  Underground Piping Services (Continued) 

9. Underground Sprinkler Systsm 

An underground sprinkler system shall be in s t a l l ed  t o  provide 
sectionalized means of i r r iga t ing  the planted areas  surrounding 
the ETLTR f a c i l i t y .  
service water mains. The system shall be designed of corrosion 
r e s i s t a n t  p l a s t i c  pipe of adequate capacity and pressure r a t i n g  
t o  serve the purposes intended f o r  the system. "he ir;dfvidual. 
spray d is t r ibu t ing  heads may be selected from standard manufactured 
products e 

The water service i s  t o  be taken from 

10. Encasements 

The underground service piping shall be f u l l y  encased a t  roadway 
crossings or other locations of s ign i f icant  surface loadings. 
Encasements shall be s t ruc tu ra l ly  adequate t o  e s sen t i a l ly  f r e e  
the cased pipe or surface induced loadings. 

B. Building Services 

1. General 

The building service piping shall be d is t r ibu ted  from neat ly  run 
mains. In  general, these mains w i l l  be located near the ce i l ing  
of the basement with r i s e r s  or l a t e r a l s  serving the point of 
u t i l i za t ion .  The l a t e r a l s  f o r  potable water s h a l l  be run i n  
galvanized pipe. 

2. Sanitary Hot and Cold Water 

The sani ta ry  water f o r  building service shall be supplied from 
the underground sani ta ry  service main. If necessary, a pressure 
reduction s t a t i o n  shall be included t o  reduce the service pressure 
t o  50 psig.  The sani ta ry  water system shall be limited fo r  use i n  
restrooms, drinking fountains, laboratory service and air  was5er 
supply. 
be heated i n  an e l e c t r i c  heater storage tank (ASME Codes, if 
applicable ) . 
the san i ta ry  water system and any other piping service.  
water storage tank shall be equipped with a l iqu id  relief valve 
set a t  55 psig i n  addi t ion t o  the code-required pressure-tempera- 
t u re  r e l i e f  valve. 

Hot san i ta ry  water f o r  the restrooms and lunchroom shall 

No unprotected cross connections shall exist between 
The hot 
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12.2 SERVICES DESCRIPTION (Contimed) 

B. Building Services (Continued) 

3. 

4. 

Process Cold Water 

Process water f o r  t h i s  f a c i l i t y  shall be supplied from th? 
underground sani tary main through a double c k c k  valve arid a 
vacuum breaker. The process water system shall supply a l l  
water f o r  the process operation and shall provide protection 
from contamination f o r  the sani tary water system. 

Conventional air-gap practices w i l l  be observed between process 
water and waste connections; however, process water may be 
connected d i r ec t ly  (without air-gap or vacuum breaker protection) 
t o  equipment i n l e t  points; provided that ou t l e t  points are 
concected w i t h  an air-gap a t  the waste eonneetion. This ease 
only appl ies  t o  services that cannot possibly contaminate the 
potable water supply. 
f o r  a l l  areas containing radioactive products or gases. Thfs 
system shall contain a vented supply tank or concrete vault ,  
afr-gap, f l o a t  valve and d is t r ibu t ion  pump. 

Protected process water shall be provided 

Fi re  Protection Water 

F i re  protection water i n  the building shall be supplied from tbe 
underground f i re  water service without intermediate valves. The 
f i r e  protection water w i l l  be supplied t o  the f i r e  hose racks and 
the f i r e  alarm valve f o r  the automatic i n t e r io r  sprinkler system. 
Each f i r e  hose shall be l imited t o  50 feet i n  length. 

5. Sanitary Waste and Vent 

In te r ior  building service fo r  waste and veat  of restroom fixtures, 
drinking fountain and air  conditioning system wasker shall be 
provided. 
san i ta ry  sewer. 
such as drinking fountains, may be discharged i n t o  the process 
sewer provided they are equipped w i t h  an air-gap t o  draln.  

Sanitary waste shall be discharged t o  the mderggomd 
Basement fixtures not having so l ids  discbarge, 

6. Steam Building Service 

The 125 psig building service steam w i l l  connect the undergrourd 
steam system t o  a primary steam pressure reduction s t a t ion  from 
which a l l  other building steam supply system w i l l  originate.  

The primary reduction s t a t ion  should reduce the steam pressure 
from 125 psig t o  30 p i g .  
w i t h  safety relief valves set a t  h0 psig. 
comply with ASA Standard Piping Code requirements. 

The seconiiary system shall be equipped 
This system piping shsll 
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12.2 SERVICES DESCRDPTION (Continued) 

B . Building Services (Continued) 

6. Steam Building Service (Continued) 

The 30 psig building service steam should be dis t r ibnted t o  the  
control  system f o r  the preheat and reheat c o i l s  for  the  reactor  
room vent i la t ion system, a l s o  t o  the heat exchangers f o r  other 
systems i n  the service building area. 

The various systems of the  HTLTR require a reducing s t a t i o n  f o r  
generating a service pressure of 15 psig.  
system should be designed fo r  a minimum pressure of 40 pBig and 
i n  accordance with ASA Code requirements. 

In t h i s  case tF,e 

7 .  Steam Condensate 

Condensate drains i n  the building should discharge in to  a vented 
gravi ty  condensate system. 
pump may be required t o  re turn  the condensate t o  the 300 Area 
underground condensate re turn  system. 

The piping f o r  the condensate system shall be Schedule 80 vrought 
i ron pipe. 

A condensate col lect ion tank and 

8. Cornmessed A i r  Svstem 

General purpose compressed a i r  a t  90 psig will be d is t r ibu ted  
t o  serve the various process and laboratory requiregents and 
the  instrument air supply. 

The instrument air system shall consis t  of a storage recei-aer 
(ASME Coded) connected t o  the  supply system, a regecerative 
pressure air  dryer, f i l t e rs  (ASME Coded) and shall be capable 
of reducing the free air  dew point t o  m i n u  4 5 9 ,  a dual stage 
pressure reducing s t a t ion  set a t  the pressure required f o r  
servicing the  instrumentation systems. 

The piping d is t r fbut ion  system for the  compressed air  shall 
meet the requirements of ASA Code. 

Nitrogen G a s  System 

The nitrogen gas system is pr incipal ly  regulated i n  s i z e  and 
design by the temperature of the process operation. 
pressure and temperature r a t ing  w i l l  be made a t  the  time of detai l  
design t o  assure a safe and operable f a c i l i t y .  

The materials, 



m-76928 
Page 54 

13.0 INSTRUCTIONS TO ARCHITECT-ENGINEZB 

13.1 CODES, STAKDARDS AND GUIDES 

A. 

B. 

C .  

General 

IEanford Standards take precedence over a l l  other codes and standards 
and shall be used where applicable i n  a l l  design. 
d i r ec t  and spec i f ic  reference i n  the design drawings and specif lcat ions 
and those referenced w i l l  be reproduced arid become an integral  pa r t  of 
the construction contract  drawings and specif icat ions.  
Standards shall not be referenced as a t o t a l  package. 

They a r e  prepared f o r  

The Hanford 

Hanford Standards 

1. HWS-10000 - Architect Civil Standards 
2. HWS-10001 - Safety - Mechanical Standards 
3 .  HWS-10002 - Elec t r i ca l  Standards 
4. HWS-10003 - Guides, Vol. 1 and Vol. 2 
5. HWS-10004 - Welding Standards 
6. HWS-10005 - Instrument Standards 
7. HWS-10006 - Standard Design Criteria 

Indus t r ia l  Codes and Standards 

1. Codes as Sources of Specifications f o r  Materials 

a .  American Society f o r  Testing Materials, ASTM Standards including 

b. 
c . Federal Speeif icat ions 

Tentatives. 
American Standards Association (ASA), American Standards. 

2. Safety and Fire  Protection Codes 

a. National F i re  Protection Association (NFPA), National F i r e  Codes. 

The following is a partial l i s t i n g  of the American Standards 
Association's American Safety Standards. Lis t ing of these Standards 
does not preclude the we of other 
applicable : 

b. American Standard Safety Code 
A10.2. 

c .  American Standard Safety Coee 
Railings, and Toe W d s ,  ASA 

d. American Standard Safety Code 

e.  American Standard Safety Code 

f. American Standard Safety Code 

ASA ~9.1. 

Apparatus, ASA Bl5.l. 

Equipment, ASA B l g  . 

American Safety Standards where 

f o r  Building Construction, ASA 

f o r  Floor and Wall Openings, 
A12. 
for Mechanical Refrigeration, 

fo r  Mechanical Power - Transmission 

f o r  Compressed Afr Machinery and 
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13.1 CODES, STANDARDS AWD GUIDES (Continued) 

C. Industrial Codes and Standards (Continued) 

2. Safety and Fire Protection Codes (Continued) 

g. 

h. 

American Standard Safety Code fo r  Cranes, Derricks, and Hoists, 

The Electrical Overhead Crane Institute, Inc . Specification #49 
for standard industrial service - Electrical Overhead Traveling 
Cranes, 1949 Edition. 
American Standard Safety Color Code for Marking Physical Ihzards 
and Identification of Certain Equipment, ASA A 5 3 . 1 .  

ASA ~ 3 0 . 2 .  

i. 

3 .  Electrical Codes 

a. 

b. 

C. 

e. 
f. 

g. 
h. 

National Bureau of Standards, National Electrical Safety Code, 
Handbook I1 30. 
National Bureau of Standards, Installation and Maintenance of 
Electric Supply and Communication Lines - Safety Rules and 
Discussion, Handbook I1 43. 
National Fire Protection Association (NFPA) Publications : 
(1) 
(2) 
( 3 )  No. 77, Static Electricity 
(4) 
American Xnstitute of Electrical Engineers (AIEE) Standards and 
Recommended Practices. 
Electr dnic Industries Association (EIA ) Standards 
Illuminating Engineering Society (IES) Standards and Lighting 
Handbook 
Insulated Power Cable Engineers Association (IPCEA) Standards. 
National Electrical Manufacturers Association (NEMA) Standards. 

No. 70, National Electrical Code 
No. 72 and 73, Fire A l a r m  Systems 

No. 78, Code for Protection Against Lightning 

4. Mechanical Codes 

a. 

b. 

c. 

d. 
e .  

f. 

American Society of Mechanical Engineers, ASME Boiler and 
Pressure Vessel Code. 
American Standards Association, American Standard Code for 
Pressure Piping, ASA B3l.l. 
American Standards Association, American Standard National 
Plumbing Code, ASA A40.8. 
Air-Conditionlng and Refrigeration Institute (ARI) Standards. 
Air Moving and Conditioning Association (AMCA) Standards and 
Test Codes. 
American Society of Heating, Refrigerating and Air-Conditioning 
~ngineers (ASHRAE), Standard codes 
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13.1 CODES, SWARDS AND GUIDES (Continwd) 

C. Indus t r ia l  Codes and Standards (Continued) 

5 .  Building Codes 

a.  

b .  
C .  

d. 

e .  

f .  

g *  

The Pacif ic  C o a s t  Building Off ic ia ls  Conference, "Uniform 
Building Code," Volume I and 111. 
American Concrete Ins t i t u t e  (ACI) Standards. 
American Ins t i t u t e  of S t ee l  Construction (AISC), "Specification 
fo r  the Design, Fabrication, and Erection of S t ruc tura l  S t ee l  
f o r  Buildings, I t  ASA A57 .1 .  
American Iron and Steel  In s t i t u t e  (AISI) "Light  Gage Stee l  
Design Manual". 
American Standards Association (ASA) American Standard Building 
Code Requirements f o r  Masonry ASA A 4 1 . 1 .  
American Welding Society (AWS) Code f o r  Arc and Gas Welding i n  
Building Construction. 
S tee l  J o i s t  Ins t i tu te ,  Standard Specifications f o r  Open Web 
Stee l  J o i s t  Construction, ASA ~87.1.  

6. Other Codes 

a.  
b.  

American Water Works Association ( A W A )  Standard Specifications.  
Instrument Society of America (ISA) Recommended Pract ices .  

D. Code Cert i f icat ion 

1. Pressure Vessels 

ASME Code regulations f o r  vessels require that formal code 
documentation shall be avai lable  f o r  each vessel  and submitted 
t o  the responsible Project Engineer, General Electric Company, 

2. Piping Systems 

Piping systems f a l l i n g  within the ASA Code shall comply with i t s  
regulations. 
prepared and submitted t o  the responsible Project Engineer, General 
Elec t r ic  Company. 

Documentation of each completed system shall be 

The documentation forms i n  use a t  Hanford are the "Pressure Piping 
Completion Record" (Sample included i n  Appendix). This record 
c e r t i f i e s  that the  materials, fabr ica t ion  techniques and tests 
used comply with the applicable code. 
documentation content are as follows: 

a. 
b. 

c .  

d .  Inspection of the fabrication, t e s t ing  and jo in t  x-ray of 

The major elements of the  

Code approved weld procedures f o r  f i e l d  fabrication. 
Welder qual i f icat ion tests and the ident i f ica t ion  of the 
welds on the fabricated piping. 
Ident i f icat ion of the materials used i n  the  respective piping 
systems. 

the systems requiring a code in s t a l l a t ion .  



13.1 CODES, STANDARDS AND GUIDES (Continued) 

D. Code Cer t i f ica t ion  (Continued) 

2. Piping Systems (Continued) 

The above documents m u s t  be prepared and submitted t o  the 
General Elec t r ic  Company f o r  use i n  the Third Party Inspection 
of the process f a c i l i t y  pr ior  t o  the operation of code piping 
systems. 
t o  the General Elec t r ic  Company f o r  approval by the Third Party 
Inspection pr ior  to the start of construction. 

Further, the design of Code systems shall be submitted 

E. Hanford Design Guides, HWS-10003, Vol. I and I1 

Hanf'ord Design Guides a re  not mandatory f o r  compliance but a r e  intended 
t o  indicate  a preferred and acceptable design basis. 

13.2 MATERIALS AND EQUIPMENT 

A. Specifications 

Materials and equipment shall be specified,  when prac t ica l ,  by means 
of a funct ional  type description or nat ional ly  recognized standard 
specif icat ion such as Federal Specifications, ASTM, ASA, NEMA, etc. ,  
t o  obtain maximum free competition. 
specif icat ion i s  not avai lable  or  preparation of a funct ional  specif ica-  
t i on  i s  impractical, two or more brand names may be used, followed by 
the term "or approved equal." 

If a nat ional  recognized standard 

B. Ident i f ica t ion  of Equipment 

The Architect-Engineer shall include in the specifications the following 
as the  contractor 's  responsibi l i ty:  

"Each piece of equipment, mechanical or otherwise, which 
is ident i f ied  in the construction or e uipment specif ica-  
t i o n  by an Equipment Piece Number (EPN 7 shall be p la ic ly  
marked by the manMacturer with that number. Wherever 
possible, the number shall be s tenc i led  on the item i n  
numerals not less than 1" high using o i l  base paint .  
s tenc i l ing  is  impracticable, the nmber shall be stamped 
on a metal tag  securely fastened t o  the item (not cemented 
or glued). 

Where 

In a l l  cases the l e t t e r s  EPN shall precede numerals. 

A block of Equipment Piece Numbers w i l l  be assigned t o  the Architect- 
Engineer by the Commission. 



13.3 SHOP DRAWINGS, MAINTENANCE JEDRUCTIONS, E E .  

A. The Architect-Engineer shall s t a t e  i n  the specif icat ions w h a t  shop 
drawings and other information i s  required t o  be furnished by the 
contractor, i n  accordance with the following: 

1. Approval Data 

When necessary t o  the engineering of acceptable f a c i l f t i e s  the 
contractor shall submit fo r  approval by the Commission f i v e  (5)  
copies or one s e t  of reproducibles of fabr ica t ion  and shop 
drawings, c i r c u i t  diagrams, performance data, i n s t a l l a t i o n  
instruct ions and similar data necessary t o  prove the acceptab i l i ty  
of the proposed materials or equipment and f o r  integrat ion i n t o  
the design of the t o t a l  f a c i l f t y .  A l l  data must be approved by 
the Commission before material or equipment i s  shipped or  fabr ica-  
t i on  is  s ta r ted .  

2. Cert i f ied Data 

The designer shall require that the construction contractor submit 
c e r t i f i e d  data f o r  operat ing equipment and f o r  a l l  items f o r  which 
approval data was requested and deemed necessary. 
shall include operating and maintenance instruct ions,  parts lists, 
c i r c u i t  diagrams, performance data, dimensional drawings and 
similar information necessary fo r  the operation and maintenance of 
the equipment. 
required information shall be furnished f o r  each equipment item 
or s t ruc ture .  
furnished i n  individual paper envelopes approximately 9 x 12 inches. 
The following information shall be prominently displayed on each 

The mater ia l  

Five ( 5 )  s e t s  or one (1) reproducible set of the 

Each s e t  of bu l l e t in s  and data sheets shall be 

envelope : 

13.4 

Project  Number 
Project Title 
Contract Number 
Equipment Piece Number 
Name of Equipment 
Purchaser * s Name 
Order Number 
Certified Vendor's Information 

PREPARATION OF DRAWINGS 

A. General 

1. Drawing symbols and their use shall 

1 - (CVI No. 

be i n  accordance with the 
American Standards Association Standards f o r  Graphical Symbols 
(Y32 and 232 se r i e s )  supplemented by spec i f ic  Hanford Drafting 
Symbols furnished by the Commission i n  the Booklet of Drafting 
Practices.  
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13.4 PREPARATION OF DRAWINGS (Continued) 

A. General (Continued) 

2. Generally, IEanford Standard d r a w i n g s  can be most economically 
used by d i r ec t  reference. 
this manner. 

They are intended t o  be used in 

B. 

3 .  A l l  drawings shall be prepared so that they are c l ea r ly  leg ib le  
when reduced 50% photographically. 
f o r  504 reduction are: 

a.  

b. 

The drawing requirements 

All drawings shall be based on a minimum scale  of 1/4" per 
foot .  
All l e t t e r i n g  shall be a minimum of 1/8" high. 
and letters shall be fu l l ,  approximately as wide a8 they 
are high. N a r r o w  or  compressed letters w i l l  " f i l l  in"  
and become illegible e 

Notes typed with e l i te  or pica style typewriters shall 
not be used on drawings. 
used only i f  a l l  l e t t e r s  a r e  open and 1/8" high, minimm. 

d.  Pa ra l l e l  l i nes  shall be spaced a t  l e a s t  3/64" apart  so 
that f i l l - i n  w i l l  not occur during reduction. 

e .  A l l  l e t te r ing ,  l ines ,  dimension l ines ,  e tc . ,  should be 
uniformly dark. 
or l i g h t  w i l l  disappear or be only p a r t i a l l y  reproduced. 

Figures 

c. 
Typewritten notes shall be 

Lines or l e t t e r i n g  which are grayish 

4. The scope of information on individual drawings should be 
r e s t r i c t e d  as reasonably p rac t i ca l  t o  separate geaeral subjects 
t o  minimize the need f o r  multiple use of Numerical Index Numbers 
on any one drawing. 

F ina l  Design Drawfngs 

The Architect-Engineer shall approve his ffnal drawings an9 forward 
seven (7) sets d primts, together with the t racings or approved 
reproducibles, f o r  Commission approval. Each p r i n t  furnished by 
the Architect-Engineer shall bear a Professional Engineer's l i e e m e  
stamp. 

Final  drawings shall be prepared on white t racing film furnished. 
by the Commission, ~ i Z e - 2 8 ~ l - k  40". 
shall bear the project  t l t le,"&awing'index, and building and grogeet 
numbers. 
Commission drawing number. 
page numbers shall not be used. 
be used. 

A l l  drawlngs shall be penciled using p l a s t i c  lead. 

The t i t l e  block on each sheet 

The drawing number space shall be used f o r  the assfgned 
Each sheet shall have a separate number; 

Blanks  f o r  "Sheet No." should not 
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13 4 PREPARATION OF 3MWINGS (Continued ) 

B. Final  Design D r a w i n @  (Continued) 

A drawing schedule shall be prepared l i s t i n g  a l l  drawings and specif ica-  
t ions  by nm3er and t i t l e .  ???e dravfng schedule is  usually OR the sheet 
with the f irst  of the assigned drawing numkers or combined with the 
Project  Title Drawing. 

All drawings shall carry complete reference, both on the drawing proper 
and i n  %'he space provided mar the t i t l e  block f o r  reference drawings, 
t o  a l l  imet i ia te ly  re la ted  drawings, the "Next. Used On" dravfng nunrber, 
and the drawing index. 
reference the effected drawings. 

The d e t a i l  and section number system shall cross 

The Architect-Enginzer shall furnish with the f ina l  drawings a l i s t  of 
all RW Standard drawfags and specif icat ions used (by reference) in the  
design drawings and speci l icatfons.  

13.5 PREPARATION OF SPECPXATIONS 

A. Purchase Specifications - Engineered Equipment 

In  the ear ly  stages of design the Architect-Engineer shall prepare 
purchase specffications and drawings re la ted  t o  tke procurement of 
engineered equipment or long-delivery it.ems which will ke needed t o  
maifitain continuity of project  construction scheduling. 
w i l l  be purchased by the Commission and w i l l  not be included i n  the 
Construction Contract for the f a c i l i t y .  

'I%ese items 

A survey should be i n i t i a t e d  during the ea r ly  stages of design t o  seek 
a l l  items of t h i s  nature and schadule the design and procurement t o  
meet the overall project schedule. 

A p a r t i a l  l ist  of items representing examples i n  yacY.oiE categories of 
the H'ISIII I s ;  as follows: 

1. 
2. 
3. 
4. 
5 .  
6 .  
7. 
0. 
9. 
10. 
11. 

Data logger and associated equipment 
Nuclear Instrumentation 
Gas System instrumentation 
High temperature metals and ceramics 
Heat Exchangers 
Hot gas f i l t e r  
Control Valves 
Graphite IkchinIng details 
Control and Safety Rods 
Elec t r i ca l  heaters and control  system 
Gas Blower 



I3 a 5 PREPARATION OF SPECIFICATIONS (Ccntinued) 

B. Construction Specifications 

Construct,ion specif icat ions shall be prepared covering the work, 
materials,  and equipment. The specif icat ions shall a l s o  include 
the requirements f o r  workmanship, and funct ional  t e s t ing  f o r  
construction contracts.  

The purpose of construction specif icat ions is  t o  define the f a c i l i t y  
requirements and performance, and,indicate the qual i ty  of materials 
and workmanship required. 
pinpose of construction, and contractual matters s'nall be excluded. 
However, it skall be the responsibi l i ty  of the Architect-Engineer t o  
inform those concerned of any unusual items which should be included 
in the Special Conditions of the contract .  

These are technical specif icat ions f o r  the 

C o  Specification Acceptance Test Procedures 

The specif icat ions o r  ATP's (paragraph i3.7) s b l . 2  require  iu;.,ctioilal. 
t e s t ing  of f a c f l i t i e s  i n s t a l l ed  under a contract .  me specif icat ions 
shall describe, b r i e f l y  and specif ical ly ,  the t e s t s  required t o  
demonstrate that a new i n s t a l ' h t i o n  functions cor rec t ly  as shown ora 
the drawings and speeif icat ions . 
Functional t e s t ing  includes, but is not l imi t ed  to,  such items as: 

1. 
2. Simple operati% t e s t s  of valves, instruments, e l e c t r i c a l  

Hydrostatic and leak testing of pipe l ines ,  basins, and tanks. 

motors, automatic equipment, system continuity, system i n t e w i t g ,  
e tc . ,  t o  demonstrate that a l l  components w i l l  work f ree ly ,  water 
flows, l i g h t s  turn on, motors tu rn  i n  the proper Cirection, 
automatic equipment operates properly i n  response t o  the appso- 
p r i a t e  signal, e t c .  

3 .  Line continuity testing. 
4. Heat runs on motors, and motor driven equipment. 
5 .  Ikoper balancing of vent i la t ing  systems and operational t e s t ing  

as prescribed by the design capacity. 

D. Preparation of Specifications 

Specifications shall be prepared ox masters su i tab le  fo r  mul t i l i t h  
type reproduction on medium or  long run masters. . I .  

1 I  

,. - I ,. 3 "  

E ,  Reproduction of Specifications - 
Specifications shall be prepared f o r  reproduction oa 8-1/2" x II" s i z e  
sheets.  
sheet, and a table of contents sheet.  
be provided t o  the A-E and shall appear on the approval shaet, the tab le  
of contents sheet, and on the upper rPght hand corner of each other 
page of the specif icat ions.  

Each specif icat ion shall have a combination t i t l e  and approval 
The specificatiorz amber w i l l  



131-76920 
Page 62 

13.5 PREPARATION OF SPECIFICATIONS (Continued) 

F. Approval Sheet 

An example of approval sheet and a typical specification page showing 
the preferred paragraph numbering system are sham in the Appendix. 

1.3 -6 ASSIGNMENT OF SPECIFICATION AND DRrZWING NUNBERS, EQUIPMENT PIECE NUMBEI33, EX. 

A .  A block of numbers for drawings, specifications, and ATF's will be 
furnished to the Architect-Engineer by the Commission. 

B. The list of Drawing Index Num'bers will be furnished to the Architect- 
Engineer by the Commission. 

The Certified Vendor's Information Numbers (CVI No's.) will be assigr,e2i 
t o  the data by the Blue Bint File after the Architect-Engineer's 
approval of information to be filed. 

C. 

13.7 ACCEPTANCE TEST PROCEDURES 

A. Definition 

An Acceptance Test Procedure differs from construction specification 
statements for functional tegting in that it is,prepared as a separate 
document which includes tests explained in the construction specifica- 
tion. 
to be followed by the Construction Contractor in demonstrating the 
acceptability of a new installation. 
form describes in detail the test to be performed and provfdes blank 
spaces for the insertion of' t be  actual test results, and signature 
sheets for witnessing and approving the tests. The ATP m u s t  c learly 
establish who w i l l  conduct arid record the t e s t s  and w h a t  special. 
sesvices, if any, will be offered by others. 

Acceptance Test Procedures are required for the complete heating ar-d 
ventilating system, all control and instrumentation systems, reactor 
heating and cooling system, fire alarm and sprinkler system, process 
equipment and systems as required by the Architect-Engineer. 

Similar In form to a specification, an ATP outlinks the steps 

The Acceptance Test Procedure 

B. Special Services 

Where facilities to be given an acceptance test require the use of 
test equipment, the equipment shall be furnished by the contractor. 
l%e Uammission reserves the right to check the calibration and 
accuracy of test equipment 
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13.7 ACCEPTANCE TEST PROCEDURES (Continued) 

C.  Preparation 

ATP'5 may be combined with the construction specif icat ions or issued 
as separately numbered documents. 
masters f o r  reproduction using the mul t i l i t h  process (medium or lor& 
run masters) and submitted f o r  approval. 
t i on  t i t l e  and approval sheet with blank spaces f o r  approval of the 
procedures, witnessing of the test, and approval and acceptance of the 
system being tested. 
Engineer where appropriate. 
Approval Sheet is included in .  the Appendix. 

Final  ATP's shall be prepared on 

Each ATP shall have a combina- 

Final ATP's shall bear signatures of the Architect- 
An example of an Acceptance Test Procedure 

13.8 SPECIAL BUII+ZiING CLEANLINESS REQJIIEMEXTS 

The construction specif icat ions s b a l l  relate the requirements of the 
contractor t o  perform special building and reactor  cleanliness requirements 
t o  assure the completed reactor and control systems shall be free of any 
contaminants or hindrances t o  a sa.fe and dependable operation of the faci l . i ty .  

D u r i n g  construction the reactor room, i ts  basement and the control  room shall 
become areas requiring cleanliness procedures t o  prevent foreign material 
from being deposited i n  the reactor process. 

The timing of the ins t i t u t ion  of the procedure f o r  cleanliness requirements 
shall a l so  be defined i n  the specif icat ions and shall be a t  a time whem the 
reactor  shell is essent ia l ly  completed and the reactor  is  ready f o r  cleanup 
and stacking of graphite.  
of the cleanliness procedure. 

The control room may require earlier i n i t i a t i o n  

The cleanliness procedure m u s t  be defined i n  a manner of measurable terns 
which shall be on the basis of commercial practices f o r  reactor construction. 
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SM@LE SPECIFICATIOIY APPROVAL SREET 

*(Supplement, if such i s  the case) NO. t o  

8 HWS - 
SPECIFICA'TIONS 

FOR 

( T i t l e ,  irxLude Bldg. NO. 
vbere applicable ) - Project No. - 

Original Issue Date 

(Ei.ev, Xo. and date o r  supplement - 
date, i f  such is the case) 

TBIS SAMPLE SPECIFICATION 
APPROVAL SHEET IS A GUIDE 
ONLY AND SHOULD BE MODIFIED 
AS REQUIRED TO FIT CONDITIONS. 

Archi t es t  -Engineer 

Prepared by 

Approved by 

General Elec t r ic  Company 

Approved 

Atomic Energy Commission -... I. I_- 

. .  

Approved 

General Electric 

P 

Checked by 

Date 

Date 

Date 

Hanford Atomic Products Operation 

@ *Use only f o r  revisions or supplements. For revised issues or supplements, include 
or ig ina l  issue date .  
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D N I S I O N  I - 

1. 

2 .  

3. 

3 $1. 

3 -2  

63 

EARTBWORK AND FENCING 

GENERAL - 

WORK INCLUDED 

The work t o  be done under t h i s  division of the specif icat ion consis ts  of a l l  
excavating, backfi l l ing,  grading and fencing i n  connection with the C r i t i c a l  
Mass Laboratory, Building 209-E. 

MATERIALS - 
CHAIN LINK FENCE 

a .  All fence materials shall conform t o  the requirements of Ranford Standard 
Specification HW-4680-S, Chain Link Security Fence. 

b. Line posts shall be Type I as specified i n  HW-4680-S. 

c .  Chain l i n k  fence f ab r i c  shall be 8 f e e t  i n  height.  

WORKMANSHIP - 
EXCAVATING 

Sample Specification page showing 
preferred numbering system and 
location of page and spec i f ica t ion  ) 

FOOTINGS AND FOUNDATIONS 

a .  Excavations w i l l  be made i n  
with rocks varying i n  s i ze  from 
1 foot  i n  diameter. 

b. A l l  excavations f o r  footings and foundations shall be made t o  proper depth 
and width with adequate allowances made fo r  forms and bracing. Bottoms of 
such excavations shall be l eve l  and t rue  and free of loose materials. 
excavations a r e  made below the elevations of the bottoms of footings shown 
on the approved drawings, the concrete of the  footings or foundation shall 
extend t o  undisturbed ear th .  

Where 

c .  Machine excavation f o r  s t ruc tures  t o  bear on undisturbed ea r th  shall be 
stopped 2-inches or more above the elevation of the bottom of the foot ing 
or s t ruc ture  as sham on the drawings. 
e levat ion shall be done by manual means. 

Remaining excavation t o  the required 

PIPE TRENCHE3 

A l l  excavations for piping shall be true t o  l i n e  and grade as shown on the  
drawings. 
accessories and making necessary connections. They shall be of suf f ic ien t  
depth t o  permit the placement of a sand cushion (&-inches minimum 

They shall be of adequate width t o  permit handling of pipe and 

-1- HWS-6471 
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OFFICIAL USE ONLY 

ACCEPTANCE TEST PROCEDURE NO. Rev. 

SUBJECT 

PROJECT 

BUILDING 

DATE PREPARED 

PROCEDURE PREPARED BY 

TEST PROCEDURE APPROVED BY: 

Architect  Engineer Date 

General Elec t r ic  Co. Date 

Date 

Atomic Energy Commission Date 

TEST PERFORMED BY: 

Construct ion Contractor Date 

TEST WITNESSED BY: 

General Elec t r ic  Co. Date 

Date 

FIXAL APPROVAL AND ACCEPTANCE: 

General Elec t r ic  Co. Date 

A t o m i c  Energy Commission Date 

A 

OFFICIAL USE ONLY 
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- ATP No. 
Page 2 

* 
1.0 PURPOSE 

1.1 The purpose of t h i s  t e s t  i s  t o  demonstrate that the heating and vent i la t ion 
system and the chi l led water cut-off w i l l  perform sa t i s f ac to r i ly  as  designed 
with respect t o  functional requirements. 

2.0 REFERElVCES 

2 .1  Drawfngs 

H-2-44340 - Service Bldg. Ventilation Supply & Exhaust 

H-2-44341 - Reactor Room Supply Ventilation 

E-2-44366 - Equipment Hook-Ups 

H-2-44375 - Control Bldg. Ventilation Supply & Exhaust 

3 .O TEST PROCEDURE 

3 .1  Run the following motor operated uni ts  fo r  a minimum of 6 hours. 
time the uni ts  shall be checked for  proper operation. 
through each motor, l i s t i n g  three readings fo r  each 3 phase motors. 

During t h i s  
Note voltage and current 

Volts - Amperes E.P. No. 

2093-911 

2093-901 

2093-901 

20yE- 903 

209E- 902 

2093-608 

2093-904 

2093-904 

2093-908 

209E-909 

209E-905 

Reactor Room H & V Unit 

Equipment Room H & V Unit 

Equipment Room H & V Circulating Pump 

Change Room Wall Exhauster 

Water Chiller 

Chilled Water Pump 

Mens Room Wall Exhauster 

Womens Room Wall Exhauster 

Control Room Wall Exhauster 

Counting Roam Wall Exhauster 

Hood Exhaust Blower 



3.2 A i r  Balance 
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7 
ATP No. 
Page 3 

Check a l l  supply out le t s  t o  ver i fy  t h a t  the  air flow quant i t ies  are as 
specified on the  drawings. Record the following air f l o w  quant i t ies  i n  CFM. 

SPACE 

Reactor Room 

Mixing Room 

Change Room 

Equipment Room 

Off i ce  

OPf i ce  

Office 

Office 

Lunch Room 

O f f  i c e  

Lab 

Off  i ce  

Counting Room 

Control Room 

Men's Room 

Women's Room 

3 . 3  Heating Coils 

ROOM NO. SPECIFIED now 
- 
2 

3 

4 

9 

10 

11 

12 

13 

14 

1.5 

16 

18 

21 

22 

24 

4500 

1320 

1260 

1400 

320 

410 

240 

340 

900 

340 

840 

340 

460 

1230 

240 

340 

ACTUAL FLOW 

With steam control valve wide open, v e r d y  thaw the air  temperature rise across 
each c o i l  equals or exceeds that specified.  

Entering Leaving Actual Basic Corrected Specified 
Coil Temp. Temp. R i s e  Eht. Temp. Rise Rise - 
Reactor Room 
H & V Coil -. 409 55OF 

@ Equip. Rm. 
H&V Preheat -. -2OOF 80°F 

Equip. Rm. 0 
4OoF 55 F -. H&V Reheat 



WI;E ACCEPTANCE TEST PROCEDURE ATP No. 
Page 4 - 

3.4 Coolin@: Coils 

Testing of cooling co i l s  and water ch i l l e r  shall be &one before the addition 
of ethylene glycol t o  the system. 
water pump running, ver i fy  that the temperature aecrease across each c o i l  
equals or is  better than that specified.  
85% or warmer is available.  

With water ch i l l e r  operating ana chi l led 

T e s t  shall be run only i f  air  a t  

Reactor Room H & V Cooling Coil 

Entering Water Temperature F 0 

?? Leaving Water Temperature - 
Water flow through c o i l  - 
Entering a i r  temperature F 

GPM 
0 

F 

F 

0 Leaving air  temperature 

0 
Actual Temperature decrease - 
A i r  flow through c o i l  CFM 

0 
Specified decreaseowith 4 5 5  ent .  water, 24 gpm, 4500 CFM, and 85 F 
entering air is 25 F. 

Corrected aecrease under test  conditions F 0 

OF Enteriw Water Temperature - 
Leaving Water Temperature - F 0 

Water flow through c o i l  

Entering air temperature 

F 

F 
0 

F 0 
Leaving air  temperature 

Actual temperature decrease OF 

A i r  f l a w  through c o i l  CFM 

Specifies decrease with 45’3’ en t .  water I 2  GPM, 10,000 CFM and 90°F entering 
air  is 6 F. 

Corrected decrease under t e s t  condition 

- 

F 0 

3.5 Heating and Ventilating Controls 

Verify that the heating an8 ventilatdng controls operate as specified.  
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SAMPLE: ACCEPTANCE TEST PROCEDURE 

Reactor Room (with room closed up) 
0 

Heating Cycle (with room air l e s s  than TOOF). Turn thermostat up t o  80 F. 
Verify that cooling c o i l  control valve turns  off and heating c o i l  control  
valve opens and s tays  open u n t i l  temperature is  a t ta ined  an8 then t h r o t t l e s .  
Note time required minutes. 

Remarks : 
0 

Cooling Cycle. 
heating c o i l  control valve turns  off and cooling control  valve opens an8 
s tays  open u n t i l  temperature is a t ta tned  and then t h r o t t l e s .  
required minutes. 

Equipment Roam H & V Unit (Set reactor  room i n  heating cycle . )  
cycle perform i n  ea r ly  morning with outside temperature 50% or less. 
cooling cycle perform i n  afternoon when outside temperature is 75% or more. 

Turn thermostat i n  change room 
m i f y  that cooling c o i l  control  valve turns  off and control  valves 
t o  preheat and reheat c o i l s  open and that reheat c o i l  control  valve t h r o t t l e s  
when temperature is  a t ta ined .  

With room a t  80 F turn thermostat t o  60'~ an8 ve r i fy  that 

Note time 

For heating 
For 

C c l e  - with room air less t h n  TOOF. 

0 - With room air 80 F o:r more. Turn thermostat i n  change rooms t o  
Verify that control  valves t o  reheat and preheat c o i l s  are closed and 

that the cooiing c o i l  control valve opens. 
valve t h r o t t l e s  when temperature is a t ta ined .  

Verify that cooling c o i l  control  

3 . 6  Chilled Water Shut-Off 

The ch i l l ed  water shut-off is a regulating valve i n  the ch i l l ed  water l i n e  
t o  the Equipment Room cooling c o i l .  Its purpose is t o  shut off a l l  ch i l l ed  
water t o  that c o i l  when the cooling load i n  the Reactor Room requires  a l l  
the ch i l l ed  water. 
when i ts  capi l la ry  bulb is 50 F an8 that valve is completely closed when the 
bulb i n  the ch i l led  water r e tu rn  goes up t o  549. 

Bulb Temperature t o  open valve 

Bulb temperature t o  close valve 

Verify t%t this capi l lary actuated valve is w i & e  open 

0 
F 

"F 
3.7 Water Chil ler  

0 0 Verify that c h i l l e r  w i l l  cog1 24 gpm of water from 54 F t o  44 F. 
Ent. Temperature F.  Outlet Temperature OF. 

Flow gPm ' 
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NO. 

SAMPLE OF ACCEPTANCE TEST PROCEDURE 

EXCEPTIONS TO ACCEPTANCE TEST 

~~ 

EXCEPTIONS 

DESCR I F T I  ON 

CORRECTION APPROVAL 

DIV . - NITIALS DATE 

TEST APPROVED WITH EXCEPTIONS 
General Electric C o .  Date 

Date 

Atomic Energy Commission Date 
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SAMPLE PURCHASE SPECIFICATION A'ITACEMENTS FOR PROCURED MATERIAL 

Ewineer or author i s  requested t o  check applicable items where required. 
w i l l  then be included as a par t  of the purchase requis i t ion.  

These clauses 

1. INSPECTION - 
Inspection by a General Elec t r ic  Company or  Atomic Energy CommiPsion regresenta- 
t i v e  i s  required: 

During Fabrication 
During Testing 
Pr ior  t o  Shipment 

2. MA'I!E!RIAL TO BE FURNISHED W I T H  QUOTATION: - 
Each bidder shall furnish with h i s  quotation f ive ( 5 )  copies of bu l le t ins ,  
drawings, or data sheets t o  include the following information: 

Dimensional Drawings, i l l u s t r a t i v e  cuts,  e t c .  
Performance curves and/or data 
Specifications 

3.  APPROVAL DATA: .- 

Within Thirty ( 3 0 )  days after receipt  of the purchase order, and pr ior  t o  
start of fabr icat ion,  the Se l le r  sha:L1 furnish f o r  approval six (6) sets 
of drawings. 

4. CERTIFIED DATA: 

A .  Within f i f t e e n  (15) days a f t e r  rece ip t  of the purchase order, c e r t i f i e d  
bul le t ins ,  drawings, or d a t a  sheet8 shall be furnished by the Sel ler ,  and 
shall include the  following required information: 

B.  Within f i f t e e n  (15) days after the  re turn  of the approval data t o  the  
Sel ler ,  ce r t i f i ed  bul le t ins ,  dpawings, or data sheets shall be furnished 
by the Sel ler ,  and shall include the following required information: 

One (1) reproducible set of dimensional drawings on Standard ASA white l inen.  
Copies of Specifications 
Copies Spare Par t s  L i s t  
Copies Performance Data 
Copies Circui t  Diagrams 
Copies Operation, Maintenance, and Lubrication Instructions 
Copies Ins t a l l a t ion  Instructions 

-".- Copies Quotation, without pr ice  



@ 5. C m I C A L  AND MECHIWICAL PROPERTIES CLAUSE: - 
Three (3) copies of' a notarized ce r t i f i ca t ion  of chemical and mechanical properties 
a r e  required i n  accordance with the specif icat ion used f o r  the purchase. 

6* C E E N I C U  AND PHYSICAL PROPERTIES CLAUSE: 

The vendor shall be requlred t o  furn ish  three ( 3 )  copies of Cert i f ied chemical 
and physical analysis,  pr ior  t o  shipment of any material .  

7 SAFE SHlPMENT CLAUSE: 

The Se l le r  shall cra te  material  f o r  safe shipment. 

8.  BIDREVIEN: 

Review of bids by the author Is required pr ior  t o  purchase. 

9 .  ALTERITION BID REVIEW: 

Fieview of vendor's c b r g e s ,  ox extras,  quoted as a r e s u l t  of t h i s  a l t e r a t i o n  i s  
required by the author pr ior  t o  issuance of formal a l t e r a t ion .  

10. ESTIMATED COST: $ 

11. SUGGESTED VENDORS: 

Company Address 

Company Address 

Company Address 

CWPanY Address 

Company Address 
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COMFRESSED AIR RECEIVER DATA SHEET 

w 1. Capacity: cubic fee t ,  m:Lnimum 

2. Preferred dimensions: Diameter - inches 

3. 

4. 

5. 

6. 

7.  

8 ,  

9 ”  

10 (1 

11 0 

12 0 

13 0 

14. 

15  

16. 

Beet Length - 
Mounting arrangement: 

a .  Vertical ,  f l oo r  

b. Horizontal, f l oo r  

c .  Other 

Construction material: 

Design pressure: PSQ3 

Design temperature: F 0 

Design, fabr icate ,  inspect, t e s t  and stamp i n  accord_,nce 
of ASME Unfired Pressure Vessel Code, Section VIII. 

r i  t h  e d i t  ion 

Drain connection (include valve) pipe s ize:  

I n l e t  pipe connection: 

Outlet pipe connection: 

Gauge connection: inch 

inch 

inch (flanged) (screwed) 

inch (flanged) (screwed) 

Gauge d i a l  s ize  and range: Inch; t o  psig 

Relief valve s i z e  and se t t ing :  - Inch; Psi44 

Relief valve connection size: inch 

Painting : 

Special requirements : 



SPECIFICATION SHEET 
BELLOWS EXPANSION JOINT 

1. Pfpe Size: 

2.  End Connection: Vanstone Flange lb ASA 

Fixed Flange lb ASA 

Weld End, Schedule Pipe 

3. Pressure: Internal  ps i  max. 

Vacuum in.  mercury or in .  water 

External ps i  max. 

Pulsating or Shock (give details)  

F 0 4 a Temperature : Max. Operating 

Min, Ambient OF 

Ins ta l la t ion  OF 

5.. Media Conveyed (l iquid,  gas, sol ids  contained) 

inches 6. Motion: Axial traverse (en t i re  range) - 
Lateral movement (from C/L) - 
Angular Motion degrees 

inches 

CY/Yr  Frequency of thermal cycle -- 
Vibration: Amplitude in. 

Frequency cy/min. 

Direction 

7.  Materials : Element 

End Connection 

Liner (if required) 

Cover (if required) - 
8. Life Expectancy of Expansion Joint  anticipated Yrs. 

@ 9 .  Distance between Pipe Anchors Ft. 

- 10. Unit t o  be Self -Restrained? Yes - No 

11. Test Requirement 
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SPECIFICATION SHEET 
HOT WATER :EATERS 

This specif icat ion applies t o  steam or e l e c t r i c  water heaters f o r  hot water service. 

1. . 
2 ,  

3 .  

4" 

5. 

6 .  

7 .  

8. 

9. 

10. 

11 0 

12. 

33 

14. 

15  
I 

16. 

Tar& Capacity: gallons nominal 

Tank Dimensions (Approx. ): D i a .  x Long 

Tank Position: Vert ical  Horizontal 

Heating Method: Electr ic  Steam 

Max. Working Pressure : PSIG - ASME Stamp 

Hydrostatic Test Pressure: PSIG 

Materials of Construction: Manufacturer's Standard 

In te r ior  Wall Coating (E required): __ 

Safety Relief Valve (s ) Required: - Pressure Actuated 

Temperature Actuated - 
Insulation Required on Tank: Yes -e No - 
For Electr ic :  

a .  Voltage - V 
b. Wattage - W Min. 
c .  Single Unit Heater - Two-Unit Heater 
d. Immersion o r  s t rap  -on Heaters 
e. Thermostat Control Range 

For Steam: 

a.  Steam Pressure A v a i l .  : PSIG 
b. Coils t o  be Copper (or Wgr's Std.)  and eas i ly  removable tbrough flanged 

17. 

@ 18. 

connection. 
c. Thermostat control Range: 

immersion thermostat f o r  e l e c t r i c  or steam hot water heaters shall be located no 
higher than the center of the tank. 

Tank supports shall be sui table  f o r  f loo r  mounting. 

I n l e t  Water Temperature Range: to F 

Water pH: 

Room Temperature Range: 

Tanks shall meet applicable requirements of National Plumbing Code, ASA A40.8, 
Chapter 10. 

t o  F 



CENwwuti~~ JUW DATA SHEET 

@ 'ilnis specif icat ion appl ies  t o  close coupled, sing;Ie suction, centr i fugal  pumps. 

Rating Data 

2 ,  Capacity: GPM 

2. Total Head: F t .  

3 .  Suction Head: F t .  

Liquid Characterist ics 

4 "  Liquid Pumped: 

5 .  Specific Gravity of Liquid: 

6* Normal Temperature of Liquid: OF, lvlax. 9, Min. OF 
7. v iscos i ty  of Liquid: CPS 

8. Nature of Solids Present: Gr i t ty  , Hard, 

9.  Percentage of Solids by Weight: - Q 
Soft 

Pa r t i c l e  Mesh Size: 4 by Weight 

Construction Details 

10. 

11. 

12. 

13. 

14. 

15.  

16. 

18. 

19 

Materials of Construction: 

Connection Size: I n l e t  ( f l g d .  ) (Scrd. ), Outlet (Flgd.)(Scrd.) 

Type of Seal: 

Type of Bearings: 

Trpe of Imgeller: S t a t i ca l ly  Balanced Dynamic Balanced 

Type of Impeller Case: 

Tyee of Flexible Coupling: 

Provide Coupling Guard: Yes No 

Vibration I so la t ion  Base Required: Y e s  No - 
Type of Gaskets: 

Driver D a t a  

@ 20. w o t o r  HP 440* Volts, Three Phase, 60 Cycle 

21. Enclosure: Drip proof: 
Explosion proof: - 
Totally %closed: - Splash proof: 

Open: 
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I)l%ve~ Data (Continued) 
/ ? "  

22 1(1 

23 * 

24 a 

25 1 

26 ' 

27 

28. 

29.  

Motor Insulation Class: B 

C 

3 

Motor Fiatiw Continuous Duty for 40°C Rise: Yes NO 

Motor Starter: a) Magnetic 

b) Manual 

Magcetic Control Location at motor - 
at motor control center 

Motor Bearings: a) Sleeve Lubrication 

b) Ball Lubrication 

Steam Turbine: Type: 

Steam Conditions: - 
Other: V-Belt Drive 

Gasoline Engine 

Diesel Engine 

Special Requirements: 

*Reference HWS-8015-s - Electric Motor Specifications and Instructions foP use of HWS-8015-s. 

' *Motors 1/3 HP and less may be 115 single phase. 
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AIR WASHER PUMP SPECIFICATION DATA SBEET 

This specif icat ion applies t o  a close coupled s ingle  suction centr i fugal  pump f o r  
continuous air washer duty. 

Rating Data 

I, Zapaclty: gallons per minute 

-..- 

2. Total  Bead: F t -  

3. Suetior, Heae: F t .  

4. Pmpefi Fluid: water a t  70% 

5 .  Pump Efficiency: minimum. 

Construction D a t a  

6 ,  pump shall be s ingle  i n l e t ,  sillgle impeller, s o l i d  casing, v e r t i c a l  discharge, close 
coupled centr i fugal  type. 

7 +  Casing Material: cas t  i ron 

8. ImFeller Material: bronze 

9. Weay Rings: bronze, replaceable 
- 

10. Seal: mechanical type 

11. Shaft: corrosion r e s i s t an t  replaceable sleeve 

Application Data 

2 2 .  

13 

14. 

1.5. 

E6. 

- 17. 

18 e 

Impeller Rotation: counterclockwise facing i n l e t .  

Inlet: slrala end suction, 125 lb. flanged ASA ~ 1 6 a .  

Diachrge : v e r t i c a l  125 lb. flanged ASA ~ 1 6 a .  

Motor shall be grease lubricated bal l  bearing normal s t a r t i n g  torque inauction 
type. Motor shall be dr ip  proof. Motor f u l l  load speed shall be RPM. 

Power Requirements : 

Pump shall be furnfshed with vibrat ion i so l a t ion  base. 

Pump shall be equipped with drain and teut  connections. 

E, 440 V, 3-ghase, 60 cycle 
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SUMP PUMP DA'IIA SREET 

m4.s specif icat ion applies t o  v e r t i c a l  Sump Ptnnps. 

R a t i x  Data 

1, Capacity: GPM 

.- 

2, 3ischarge Head: Ft .  

3. Depth of SLmp: Ft .  Diameter: inches 

Max. i n  Flow Rate of Sump: GPM 

5 ,  Spec i f i c  Gravit.y: 

6. Normal. Temperature : Max., - Min . 

7 .  V'is@OSity: CPS 

5. Vapor Pressure: 

9 .  Percentage of Solids by Weight: - % 
LO. Chracter of Solids:  Gr i t ty  , Hard , Soft 

LIS. Particle Mesh Sizes: % by Weight 

% by Weight 

% by Weight 

Float? Switch 

12. Encl,osed: Yes *o - 
13. Loeation of Switch: 

14. Float  Required: Yes No - 
Construe t i on  De t a i  1s 

Materials of Construction 
a )  Motor Support: 
b )  Pump Shaft: stainless steel, heat treated,  ground an8 polished 
c >  Pump Shell: 
a) pump Strainer:  
e >  Supporting Pipe: approximate length: 
f) P i t  Cover Base Plate:  Si ze Square or Round 

gl) Float:  
Area vent connections required: Flanged o r  Screwed: Size 
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P  ̂Construction Details (’Jont-inued) 

15 e 
,Naterials of Construction (Continued) 
h) Impeller: Impeller shall be s t a t i c a l l y  balanced. Dynamically 
i ) Discharge : Size -9 Flanged or Screwed 
j) Gasket Material: 

~ 6 .  m e  of Seal: Slinger r ing  required: Yes No - 
17. Type of‘ Bearings: Lubr icatiort 

18. q p e  of Coupling: 

7- 
19. Provfde Coupling Guard: Yes No 

- NO 20. Vibration I so la t ion  Base Required: Yes -- 
21. Check Valve: Location: 

Driver Data 

22. 

23 - 

24. 

25 * 

26. 

27 - 

20. 

n 

29 

*Motor W , 4 4 ~ *  Volts, three phase, 60 cycle 

Enclosure: Drip proof: 

Explosion proof: 

Splash proof: 

Totally enclosed: - 
Open: 

Motor Insulation Class: B 

C 

H 
0 

Motor Rat1ng”continuous duty f o r  40 C Rise: Y e s  - No - 
Motor S tar te r :  a )  Magnetic 

b) Manual: 

Magnetic control  locat ion a t  motor 

a t  motor control  center 

Motor Bearings: a )  Sleeve 

b )  Ball 

Steam Turbine: Type 

Lubrication 

Lubrication 

- Steam Condition 
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~ b i v e r  Data (Continued) 0 
30. Other: V-Belt Drive 

Gasoline Engine 

Diesel Engine 

31. Special Requirements: 

32 e Site Ins ta l la t ion  

Exposed t o  weather , or housed - 
If housed, is the building temperature controlled i n  the winter? 

to - If controlled, w h a t  is the maximum temperature range? From - 
Yes flo - 

0 F. 

*Reference ms-8015-s - Electr ic  Motor Sgecif ications an8 Instructions f o r  use of ms-8015-s. 

*Motors l / 3  HP and less may be 115 single phase. 
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SPECIFICATION SHEET 
MECHANICAL VACUUM PUMP 

1. Capacity: CFM min. 

2. U l t i m a t e  Vacuum: Microns Hg or less 

5 .  

6 .  

7. 

. 8. 

9 .  

Type of Pump: Single Stage Compound 

Cooling: A i r  Cooled 

Water Cooled 

Pipe Connections: I n l e t  , Std. F:Lg. Scrd. 

Discharge Sttl. Flg. Scrd. 

Mot or  : HP, -. V, 3 phase, 60 cyc:Le 

Enclosure - 
Motor Insulation Class: B C H --- 
Continuous Duty Rating For 4OoC Rise: Yes No - 

No - Gas Ballast Feature: Yes - 

Belt guard is required 

Pump shall be dynamically balanced t o  reduce vibrat ion 

10. Automatic Lubrication System: Yes - No - 
11. Floor Space Requirements ( if  any): 

12 .  Special Requirements : 

A 
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CAl?II;LmY AIR WASRER 
SPECIFIC.ATION DATA SHEZT 

This spec i f ica t ion  applies t o  a capi l la ry  w e t  c e l l  type indus t r i a l  a i r  washer but does 
not include the pumps. 
a minimum capacity of 3 gpm per c e l l  an8 35 foot  minimum head. 

Rating Dah :  

1. Capacity 

A separate data sheet is  provided f o r  the pump which should have 

0 
CFM @ 70 F based upon a maximum of 1100 CFM per cap i l la ry  c e l l .  

2 .  Face veloci ty  f e e t  per minute m a x i m u m .  

3 .  Washer s h l i  be concurrent flow type with (right) ( l e f t )  hand connections. 

h .  Pressure drop shall not exceed 0.45 inches water gauge when supplied w i t h  3 gpm 
spray water per c e l l .  

5 .  Unit, shall have a sa tma t ion  eff ic iency of (95%) or be t te r  with 3 gpm spray water 
per  c e l l .  

Construction Data : 

6. %e a i r  washer shall have (number) c e l l s  t o t a l  arranged ( number ) 
c a l l s  wide by ('-ells high with overal l  dimensions approximately 

hi& by wide hy long. 

7 .  Piping connections shall be on the (right) (left) s ide  when viewed facing i n  the 
d i rec t ion  of airflow. 
w i t h  a low head, spray nozzle (3 psi  ) f o r  each c e l l  and an eliminator sect ion 
f lood iw  system. 

In te rna l  piping shall be galvanized steel furnished complete 

Piping (connections) shall be proviaed a s  follows: 

a )  
b )  Quick-f ill (1" minimum). 
c )  Dilution (1/2" minimum). 
d )  
e )  

Make-up connection with float valve (3/4" minimum). 

Overflow, drain and spray header ( 6  ) (manufacturer ' s standarcl) . 
Pump suction with removable bronie mesh s t r a ine r  s ized f o r  minimum capacity 
of 3 g p m  per c e l l .  

8. Cells shall be approximately 20 x 20 x 8 inches and shall be designed t o  prevent 
sagging of the glass media by orientat ion of the fibers i n  the d i rec t ion  of airf'lw. 
Cell frames shall be galvanized steel equipped with l i f t i n g  handles and galvanized 
wire mesh faces .  
minimum. 

Each c e l l  shall have an e f fec t ive  contact area of 125 square feet 

9 .  Washer tank shall be 3/16 inch minirPum thickness welded construction furnished with 
the required piping connections. 
coat of primer and two c a t s  of manilfacturer's standard corrosion r e s i s t a n t  paint .  

Rrternal  and in t e rna l  tank susfaces shall have one 

10. Casing shall be 18 gauge minimum ga:Lvanized steel watertight construction reinforced 
external ly  with galvanized steel  angles. Casings shall have flarged and dr i l led  end 

@ connections. 

11. Eliminators shall be 24 gauge minimum galvanized steel an8 shall have a minimum of 
three surfaces an8 two hooks. Elim-tnators shall be removable w i t h  a recommended 
2-1/2 inch spacing. 
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The attached specif icat ion covers centr i fugal  fans f o r  i ndus t r i a l  applications.  
l i g h t  d i r t y  air conditioning applications, some items do not apply. 

For 

EATING DATA 

L. Capacity: SCFM (CFM (3 70°F and 29.92" Hg.) 

2 .  S t a t i c  Pressure: inches of water. 

3 .  G a s  handled: (Air a t  F* 
Fan shall be ra ted  i n  accordance with the Standard Test Codes of the A i r  Moving 
and Conditioning Association (AMCA) Standa:rds . 

SIZE AND ARRANGESIENT 

Fan wheel s i z e  inches (approximate). 

Fan wheel type 

Fan width (single ) (doub:Le) 

(backward curved non-overloading) (forward curved) 

Fan discharge s i z e  inches by - inches (approximate) 

Rotation (CW, CCW, e t c . )  

Discharge (upblast)  (top horizontal) ,  ( e t c  . )  

Arrangement (1, 2, 3, e t c . )  

Drive shall be (d i r ec t )  (vee-belt) .  
should be selected f o r  1304 of drive motor rating. 

If' vee-belt drive is specified,  drive 

Motop position 

RPM 

(W, X, Y, Z f o r  vee-belt drive) 

max. (specify where ,noise or other l i m i t i n g  fac tors  are important. 

14. 

15  - 
. 16. 

17. 

18. 

A 
19 * 

Materials: a. Fan casing - b. Rotor c .  Shaft 

Fan shall be Class (I, 11, I11 or I V )  construction as defined by AMCA. 

I n l e t  shall be (flanged) (unflanged) 

Outlet shall be (flanged) (unflanged) 

Bearings shell be (an t i - f r ic t ion  ba l l  ty-pe) (sleeve type) ( e t c . ) .  For applications 
where continuity of service is required, the bearing l i f e  should be specif ied.  
suggested specif icat ion is  t h a t  the bearings shall have a B-10 l i fe  of 10,000 hours 
with a service fac tor  of two f o r  Class I1 and heavier fans as defined by Anti- 
Fr ic t ion  Bearing Mfgs. Association (AFBMA) . 

A 

B e l t  guard ( i s )  ( i s  not)  required. Guard shall comply with Elanford Standard M-4-6. 
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@ 2c). Fan shall be dynamically balanced. (The amount of unbalance permitted should be 
specif ied f o r  c r i t i c a l  applications o r  f o r  fan  wheels larger  than 24" diameter. 
For these applications a dynamic balance t o  within 2 inch ounces is  usually acceptable. 

21 Fan and motor assembly shall be furnished with a vibrat ion i so l a t ion  base. The type 
of i so l a to r s  shall be manufacturer 
of vibrat ion t o  the associated s t ructure  is important, i so la tor  dampening eff ic iency 
should be specif ied)  . 

s t anbvd  f o r  intended service.  (Where transmission 

FINISH 

22. Fan s'nail be f inished with l i g h t  gray machinery enamel. 
the same a s  16473 of FEDERAL STANDARD NO 595. 

Color shall be approximately 

MOTOR 

23. Motor shall he Hp* f o r  ( indoor ) (outdoor ) appl icat ion i n  accordance with 
Ranford Standard Specification HWS-8015-S. 
designer t o  assure uniformity of bids  but can be l e f t  t o  vendor i f  desired.  Other 
considerations such as voltage, ambient temperature, motor enclosure, etc. sgecifieU 
i n  HWS-8015-S should be reviewed pr ior  t o  issuance of specif icat ion)  . 

(Motor size should be determined by 

Wotor s i ze  shall be adequate f o r  cold air  (gas) conditions with the system i n  the minimum 
resistance (wide open) condition. 

SPECIAL CONSIDERATIONS 

24. Flanged and bolted casing construction is usually required f o r  removal of large fans.  
Access to space w i l l  determine t h i s  but generally fans  with 49" wheels and largey 
should be made i n  sections.  

25. Access platers (bolted) should generally be required on fans where cleaning may be 
mquired or where access t o  the f a n  wheel is l imited.  

26. Airtight casings and external bearings should be considered where contaminatea aiF 
i s  handled. 
Shaft seals should also be considered f o r  these appl icat ions.  

Welded construction and witnessed inspection tests may be required. 

27. Special f an  eharac te r fs t ic  curve requirements fo r  parallel operation with other fans  
and per t inent  system considerations should be evaluated. 
charac te r i s t ic  curve is  required i n  p a r a l l e l  f a n  operation. 

For dfscharge damper specif icat ions see separate data sheet.  
damper is  t o  be purchased with the f a n  consult manufacturer's b t a .  

Fan shall be furnished with a one-bcR female NPT drain connection i n  bottom of 
easing. 

A continuously drooping 

28. I f  r a d i a l  i n l e t  

29. 

A 
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EIEATIEG C O I L  SPECIFICATION DATA SHEET 

@ This specification applies t o  an extended surface air  heating c o i l  u t i l i z ing  steam 
8 5  a Beating medium. 
of co i l .  

Except fo r  i t e m  12, items 1 through 18 are required f o r  purchase 
A l l  items are required t o  be furnished by the bidder. 

1. A i r  flow SCFM (CFM @ TOOF) 

2 .  Entering A i r  Temperature: - F drybulb 

3 Leaving A i r  Temperature: - F drybulb 

4.  Face Velocity f e e t  per minute max. 

5 .  A i r  f r i c t i o n  inches of water (specify when l imit ing) .  

6.  Posit ion of tubes : (horizontal) (vertical.) 

7 I Airflow direction: (horizontal) (vertical- up) (ve r t i ca l  down) 

DIMENSIONAL DATA: 

5. Coil width inches 

9 .  Coil length inches (may be expressed i n  terms of tube length) 

. 10. Face area square feet 

. Coil depth inches. 11. Number of' tube rows 

12 .  Number of f i n s  per inch 

13 .  Size of tubes inches 0.1). 

14. Tube wall thickness inclies (optional) 

1.5. Steam dis t r ibut ing tubes a re  (are not) required. 

CONSTRUCTION DATA: 

16. Materials 
a. Tubes b. Fins c .  Tube header 
d. Casing Material '- < 

17. 

18. 

Tubes shall (shall not) be pitches i n  casing t o  drain. 

Casing shall be flanged and dr i l led  for duct connection. 
allow support of c o i l  from casing ends only. 

 team connection and condensate out le t  on same (opposite) ends. 

Coil shall be designed t o  

19. 

@ 20. Steam connection size inches I.P.S. (male) (Female) 

21. Condensate connection s ize  inches I.P.S. (male) (female) 

TEST 
22. 
- 

Steam tes t  a t  (100) psig followed by pneumatic test a t  (400) psig. 
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A 
DAMPER SPECIFICATION SHEET 

This specif icat ion applies t o  multileaf (pa ra l l e l )  (oppose&) blade damper f o r  
i n s t a l l a t i o n  inside ductwork. Operator or manual control  not covered. 

.RATING DATA: 

A i r  Flow CFM @ 7O0F 
-. 

Velocity through damper F P M  msximum 

A i r  Temperature F. 

S t a t i c  pressure d i f f e r e n t i a l  across damper i n  open posit ion inches water gauge. 

Maximum pressure d i f f e r e n t i a l  across damper i n  closed posi t ion inches water gauge. 

CONSTRUCTION DATA: 

Blade Material: Galvanized 16 gauge steel with interlocking edges. 

Blade Width: Maximum 10 inches. 

Blade Length: Maximum 48 inches. 

Frame: Manufacturer's standard painted flat bar or channel construction of black steel. 
Provide corner braces on dampers over 18 inches i n  any dimension. 

Stops: A l l  damper sect ions shall be provided with angle or f l a t  bar stops a l l  around. 
Stops shall be continuous along blade length. 

Damper Action: (Opposed) (Parallel) 

Bearings: Ball bearings on operator shaft(s). Oilite sleeve bearings on a l l  others.  

Bl.aiie Shaft: 1/2 inch diameter by 6 inch m i n i m u m  length. 
provided f o r  (manual) (operator) operation. 

Shaft extensions shall be 

Damper Tightness: Damper shall not leak more than (576) rate6 airflow under maximum 
s ta t ic  pressure d i f f e r e n t i a l  conditions. 

Section$: Dampers with blades over 48 inches long or 96 inches wide and a maximum 
of 25 square feet shall be made in two or more sections.  
shall be furnished complete with fastenings f o r  assembly as a unit. 

Damper sections 

. APPLICATION DATA: 

Overall s i z e  Overframe: inches long (blade length) by inches high. 

Damper Orientation: Blade ax i s  (horizontal)  (ve r t i ca l )  damper plane (horizontal)  
(ve r t i ca l ) .  

@ Damper Operator: (Required) (Not Required) 
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EMS- 

Page 

QTY. - E:.P. NO. - 

SYSTEM: 

DWG. REF: 

VALVE USE: 

Valve Type: 

L ~ G E  Fluid: - Temp. Max. : Min. : 

Sp. G r .  @ 60 F - Sp. G r .  @ Service Conclitions 

Min. : Inlet  Pressure - Max.: - 
Flow Rate - Normal: Max. : Min. : 

Pressure D r o p  - Normal Flow: Max. Flow: Min. Flow: 

Shut Off Required : OV - Required: - 
OV - Available: Body Size: 

Line Size: Port  Size : 

Act i on  : Plug char. : 

Connections: 

Spring Range: A i r  Supply: 

Material: Body: Plug: 

Seat: Trim: 

Packing: 

Valve Positioner:  

Additional Specifications: 
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PROJECT NO, 

INSTRUMENT DATA 

PAGE 

E.P. NO. - QTY. 

Instrument Type: 

Chart: Range : - 
Scale : 

Service Conditions: Fluid: Static Pressure: - 
Temp b : Sp. Gr.: 

Line Size:: A i r  Supply: 

* No. of Points: Sensitivity: 

Accuracy: Ambient Temp.: 

output : Input : 

Control: On-Off': Prop. Band.: Rate : Reset : 

Auto. -Manual Switch: 

cmt Speed: Pen Speed: 

Connections: Process: A i r  : 

A l a r m  Contacts : Action: Rating: 

Power Supply: Mounting: 

Material : Finish: 

Additional Specifications: 

A 
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SPECIFICATION SHEET 
PACKAGED ROOM AIR C O ~ I T I O ~ S  

This specif icat ion appl ies  t o  self-contained room air  conditioners f o r  window or through- 
t'ne -wall mounting. 

1. 

2. 

3 -  

4. 

5.  

6 .  

7. 

8 .  

9. 

10. 

11. 

L 

* 

12. 

13 

BTU Ratings*, ARI, NEMA, ASRE: - BTU Total Min. 

- BTU Sensible Min. 

Total Wattage, ASRE: Watts Max. 

Voltage: (115) (230)  Volts, s ingle  phase, 60 cycle 

Fan: Centrifugal type, dual speed with minimum capacity Of CFM. 
Provide rubber mountings t o  minimize vibrat ion and noise. 

Compressor: High capacity, heavy duty, hermetically sealed compressor f loa ted  on 
spring mountings. 

Fresh A i r  Intake: 

F i l t e r :  Hygienic-clean ty-pe. Replaceab1.e 

Cabinet: 

A i r  Grille: Adjustable type. 

Temperature Control: 

Cabinet Dimensions: In .  Height Max. 

Adjustable from zero t;o approximately lO$ of f an  capacity. 

S t ee l  construction with baked-on f i n i s h  coating f o r  weather res i s tance .  

Variable range m multiple posi t ion thermostat switch. 

In .  Width Max. 

- - No Coil Freeze Protection Required: Yes -- 
Elec t r ic  Heating Coi l  Required: Yes - N o  - 
If Yes, size of co i l :  Watts. 

*Theso ra t ings  are based on inside conditions of 80'3' DB, 67% WB and outside conditions 
of 9 5 9  DB, 7 5 9  WB. 



SPECIFICATION SHEET 
HIGH VACUUM VALVE - 

1. Size: Std. (l5# ASA) Flange with F la t  Face an8 0-Ring Groove 

Female Pipe Tap 

Solder Connection 

2. Type: Slide Gate 

Globe, In-Line Right Angle 

B a l l  

3 .  Material: Aluminum 

Stainless  S tee l  

Carbon Stee l  

Bronze 

P la s t i c  - 
4. Valve shall be tested with mass spectrometer-type leak detector t o  w a n t e e  

vacuum tightness.  

5 .  Special Features: Top entry 

Handwheel 

-- Quick-Acting Lever 

Pneumatic Operator 

Electr ic  Operator 

Bellows Stem Seal 

0-Ring Stem Seal 

6. Other Special Requirements : 
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SPECIFICATION SHEET 
MECHANICAL B0OSTE;EI VACUUM PUMPS 

1. Displacement: 1st Stage Blower CFM min. 
2nd Stage Pump CF'M min. 

2 .  Ultimate Blank-Off Vacuum: 

3. Minimum Pumping Speed: 

4. Motor: 1st Stage HP 9 - V, 3 phase, 60 cycle 

2nB Stage HP, - v, 3 phase, 60 cycle 

5 ,  I n l e t  Connection: Std.  (l5# A:%) Fla t  Face Flange With 0-Ring Groove 

6 ,  Outlet Connection: 1. P.S. 

Other 

Belt dr ive and coupling guards are  required. 7. 

8.  

9. 

Automatic operation from atmospheric t o  ultimate vacuum shall be provided. 

Pumping unit shall be pre-assembled on steel base and shall be complete with 
in te rs tage  connections, starters, pressure switch and dr ive.  

10. Special Requirements: 
c 



SPECIFICATION SHEET 
HIGH VACUUM DIE’FUSION PUMP 

1. Minimum Pumping Speed: CFM between range of .1 and 1 microns Hg absolute. 

- 2 .  Ultimate Blank-Off Vacuum: microns Hg. or -x- min. H g .  

3 .  I n l e t  Connection: Std. (15M ASA) F l a t  Face Flange w i t h  0-Ring Groove. 

0-Ring Cougl.ing 

Other 

4. Outlet Connection: Std. (lSG# ASA) F l a t  Face Flange with 0-Ring Groove. 

0-Ring C O U l ) l i n g  

Other 

5 .  Cooling: A i r  Cooled with Blower - 
Water Cooled 

6. Detachable Boiler: Yes - NO 

7. O i l  Drain and F i l l e r  Connections: Yes -- - No - 
-- - 460 V 8. Heater Voltage: 230 V - 

Watts (Approx. ) 9 .  Heater Wattage: - 
10. Limiting Forepressure: microns (min. ) (Ful l  Load.) 

11. Pump Casing Material: Carbon Stee l  -- 
Stainless  S tee l  

12. Special Requirements : 



VERTICAL TURBIYE PUN€' DATA SHEET 

@ This specification applies to direct drive verti.ca1 turbine pumps. 

Rating Data 

3.. Capacity: GPM 

2. Discharge Head: Ft. 

3.  Suction Head: Ft. 

Liquid Characteristics 

4. Liquid Pumped: 

5. Specific Gravity: 

Min -- 6. Normal Temperature: Max. 
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7. Viscosity: 

8. Vapor Pressure: 

9 .  Nature of Solids Present: 

10. Percentage of Solids by Weight: - 46 
r Character of Solids : Gritty , Hard , Soft 

Particle Mesh Sizes: $ 

Construction Details 

11. Materials of Construction 

a) Axial Adgustment: 

b) Shaft: stainless steel, heat treated, ground and polished 

e )  Shaft Enclosing Tube: M a x .  Dia. 

a) Column Bearing-Spiders: Lubrication: 

e >  Impellers: dynamically balanced 

2)  Guide Fins: 

g9 PumpBearings: 

h) Suction Case: 

i) Suction Strainer: 

j9 Shaft Seal Type: 

k) Discharge Connection: Flanged or Screwed: Type of Gaskets: 



Construction Details (Continued) 

6d 12. Pump Lewth: fPOm 

- NO 23. Vibration I so la t ion  Base Required: Yes -- 
14. Type of Coupling: 

15. Liquid Level InUicator: Alti tude Gauge Reading i n  Feet: 

16. Reverse Rotation Preventer : Yei; 

Driver Data 

17. *Motor IIP 

or  No 

4 4 ~  Volts, three phase, 60 cycle 

18 * 

19 
c 

20. 

21 * 

22. 

23 * 

24. 

. 
25 

Enclosure: Drip proof: 

Explosion proof: 

Splash proof: 

t o t a l l y  enclosed: 

Open: 

Motor Insulat ion Class: €3 

C 

H 

Motor Rating Continuous duty f o r  4OoC Rise: Yes - No 7 

Motor S tar te r :  a )  Magnetic 

b) Manual 

Magnetic control  location a t  motor 

a t  motor control  center 

Motor Bearings: a) Sleeve Lubrication 

b )  Ball Lubrication 

Steam Turbine: Type 

Steam Conditions - 
Other: V-Bel t  Drive: 

Gasoline Engine : 

Diesel Engine: 
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Special Requirements: 

27 Exposed t o  Weather: or Housed: 

- If housed, is the building temperature controlled i n  the winter? Yes NO 

9. t o  - If' controlled, w h a t  is the maximum temperature range? From 

*Reference HWS-8015-s - Electr ic  Motor Specifications and Instructions for  use of HWS-8015-S. 

JH4-p/Iotors 1/3 HI? an8 less may be 115 single phsse. 

n 



SPECIFICATION SHEET 
COMP~SSOR-TANK UNIT 

Tt13.s specification applies t o  self'-contained compressed air system complete with tank, 
motor-compressor, gauges, controls and valves. 

1, 

2, 

3 -  

4. 

5 .  

6 .  

- 7 .  

0, 

9. 

10. 

11. 

12 * 

13 

14 

15 0 

, 16. 

. 

Compressor Displacement : CFM M.in. 

Discharge Pressure: PSIG 

Receiver Tank: Size Gal. Min. 
Vert ical  Hor f zclntal 

Wall Mounting : Floor - 
ASME Code Stamp: Yes - No - 

Compressor Drive: Direct - V-Belt with guard 

Water Compressor Cooling : A i r  -- 
Compressor Mounting: Top of -Lank 

Other 

Oil-free air Delivery required: Yes - No - 
Safety Valve, Drain Valve, Receiver Accessories Required: - 
Out le t  Valve , Pressure Gauge 

Controls : Manual, 13X%l, Automatic 

Receiver shall be ASME Code stamped for  design pressure of PSIG 

Compressor Intake Pressure: PSIG 

Compressor Delivery: CFM Min. 

Motor shall be 

Pressure switch t o  cut  i n  a t  

*Hp i n  accordance with Sgecif i ca t ion  HWS-8015s. 

PSIG and out a t  PSIG . 
- Magnetic push button starter required: Yes No - 

Unit t o  be completely assembled and ready for ins ta l la t ion .  

*Size may be optional if  not specified. 

, @  
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SPECIFICATION SHEET 
AFTERCOOUR FOR AIR COMPRESSQR 

1. Capacity: SCFW (Min.) 

2,  Design pressure: 

J. Design temperature: OF 

4, Air out le t  temperature: F Max. 

5. Cooling water temperature: OF Max. 

6. cooling water pressure: p i g  Max. 

0 

7. Mounting arrangement : 

a. Vertical ,  f loor  mounted 

b. Horizontal, w a l l  mounted 

8. Tube nest: (Removable) (Fixed) 

9. Accessories required: 

a. Moisture separator: 

b. Drain valve: 

c. Discharge temperature thermometer: - 
10. Materials of construction: Manufacturer ' 8  standard 

11. Maxfmum space l imitations fo r  aftercooler:  

a. Length F t  . 
b e Width Ft .  

c. Height F t .  

12. Design, fabr icate ,  Inspect, test and stamg In accordance with 
ASME Unflred Pressure Vessel Code, Section VIII. 

edi t ion  of 

' 13. Painting: 

r 

14. Special Requirements: 

A 
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SPECIFICATION SHEET 

O I m  AIR COMPRESSOR 

4;3 
2. 

3.  

4. 

5 .  

6 .  

.. 

7 .  

0. 
* 

I 9 .  

SCFM (min.) of o i l  f r e e  a i r  -- Capacity: 

Discharge pressure: psig, continuous service 

Compressor type: Single stage, double acting, s t r a igh t  ne, wat 8 ,  
heavy duty, non-lubricated cylinder construction and arranged t o  operate In  
(ve r t i ca l )  (horizontal)  posi t ion.  

Operating conditions: 

a .  Fluid handled: - 
b. Ave, Mol. W t . :  

c .  Ave. R e l .  Humidity: 

d.  I n l e t  air temperature: _I_ 

e .  Alti tude: F t .  

f .  Cooling water temperature: OF Max. 

Materials of construction: - 
Elec t r ic  motor requirements: 

a .  HP (min.), v, 60 cycle, 3 phase 

b . C rise and shall meet NEMA Standards. 0 Continuous duty r a t ing  f o r  

c .  Other: 

Accessories Required: 

a.  V-belt dr ive 

b. Belt  guard per HAP0 Std. M-4-6 

c .  I n l e t  air f i l ter  

d. Discharge l i ne  check valve 

Compressor regulat ion and controls  required: 

a. Continuous regulation 

b. Automatic s top and start control  

c .  Dual control - 
Maximum space l imitat ions f o r  compressor: 

a .  Length: F t .  
b. Width: F t .  
c .  Height: F t .  

Special Requirements : 



RATA SHEET 
PROJECT a- NO. 

Additional Specifications: 
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