
I - I 

OAK RIDGE NATIONAL LABORATORY 
I 

' ': f ~ ~ ; 5 f " f : p ~ p . , ~ ~ $ & ~ ~  
Operated By 

fl 

UNION CARBIDE NUCLEAR COMPANY 

III30 
POST OFFICE BOX P 

OAK RIDGE, TENNESSEE 

ORNL 
I CENTRAL FILES NUMBER I 

DATE: AWXL ~ 4 ,  1956 I _ l <  ) I 

SUBJECT: Prouedure for Testing Refrigeration System and 
f30lcf "Pmrg@--BB"I! pest V I I  A 

TO: n, V ~ U  winkle 

FROM: B. W o  c q r t l s  
w - 6 ~ -  

: 2 .  h j r  &@-st a(s r 
I .  

i...+ Pr UL. ,& 8 , 5; &; autbmiji&%n-- - 
' "  w ,  I.:, ; $ B u R ~  . 39; 8 '-$: 9. >?-a+ T-. 
I l." . 
. z +, B B*> 2$,@ : * *: a* a* :s 

+ + v'.' Y .  k$i s a pu.?._--?.t. 
i I . t ,  it;u, $&#<in t .  A'. FB4wbur, \ - ' I  

" 5 t ,  !>,> " I 
' 

2 T,;rr$ 
I H, i ~ t  I 

' kq? To E. 
, h s X 4  ;i . t  -,we ~ 4 -  - ~ 1  n~f . , .= -~f i -  

I . I , ,  :i; - , '  * ~. 
Lt * d  ' 

L 

- 

~ho ta~ ta t  Price s 3.3 a 
Microfilm Price d 2.  !t 0 

Avai lablo from the 
Office of ~echnicd, Serrioes 
aepO@fit af Commerce 
Washingtan 25, D. 6. 

A 

LEGAL N O T I C E  

This mport was pmpmd as an account of Government spomored work. Neither the 
Unlhd States, nor the Commission, nor any pemn acting on behalf of the Commission: 

A. k k e s  any warranty or repmrentation, expmr or implied, with respect to the ac- 
curacy, completeness, or usefulness of the information contaimd in  this report, or that the 
use of any information, apparatus, mathod, or process disclosed in  this mport may not in -  
fringe privahly owned rights; or 

B. Assums any liabilities with r u p c t  to the ure of, or for Cmages multing from the 
use of any information, apparatus, method, or proem disclosed in this report. 

As used in the above, "pemn acting on behalf of the Commission" includes any em- 
ployee or contmctor of the Commission to the extent that such employee or contmctor 
prepares, handles or distributes, or provides access to, any information punwnt to his em- 
ployment or contract with the Commirrion. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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To: Re Van Winkle 

From: ' N. We Curtis 

Subject: Procedure for Testing Refrigeration System and Cold Traps 
HRT Test V I I .  A 

1 
/ - 

Enclosed is a proposed test procedure covering the refrigeration system 
and cold traps as requested in the memo from Pro W o  Hill dated Februery 
29, 19560 

It is....f elt . that'. suff icient i nstructions have been included to .cover 
systeni cleani ng, f i lling, testing, operati on' and minterknce, 

I 



PROCEDURE FOR TESTING REFRIGERATION SYSTEM aDlD COLD W S  
HRT Test VII A 

Purpose 

Lh' To outline procedures for cleaning, filling, testing and operating 
the refrigeration system and cold.traps? 

Introduction 

The refrigeration system performs the d,wl function of supplying 
refrigerant to the process line freezers and to the cold traps. Two 
essentially separate systems are used. The pr- system with Freon-12 
as a coolant consists of a compression-expansion cycle driven by a 15-hp 
compressor, The secondary system is a circulating Freon-11 system which 
is in turn cooled by the Freon-12. The F-11 is then circulated through 
the cold traps and the process line freezers. A warm F-ll supply is pro- 
sided by means of electric heaters to periodically thaw the cold traps. 

Discussion 

The primary cooling system consists of a 15-hp single-stage compressor, 
a water-cooled condenser, and F-12 receiver, drier, oil separator, filter, 
and a temperature-controlled expansion valye. The F-l2 is compressed and 
cooled and then circulated through the expansion valve and the 'coils of the 
F-11 cold storage tank. Operation of the compressor is controlled by the 
pressure of the compressor suction and discharge lines. Operation of the 
expansion valve is controlled by the temperature of F-12 leaving the cold 
storage tank (~ig. 1). 

Cold F-11 is circulated at -40% by a 7-112 g p m  centri-1 pu* * 

through the freezer jackets and the cold traps and back to the cold storage 
tank. A by-pass stream is circulated through a silica gel drier. Figure 2 
is a simplified schematic of the F-11 system. 

Hot F - l l  (700~) for defrosting. the cold traps is kirculated by a 7-112 
-- gpm pump through an electrically heated storage tank and through the cold 
traps. Automatic transfer of the cold traps from the cold F-11 to the hot 
F-11 will be accomplished every 24 hours. 

Care must be taken throughout the filling and testing procedures to 
keep the refrigeration system in a dry condition. '''The presence of free 
water in either the F-11 or F-12 systems could cause corrosive conditions 
and fouling of heat transfer surfaces, In addition, the water will form 
ice crystals and circulate with the Freon to stop up strainers and small 
openings, Silica gel driers have been installed in the F-12 and F-11 hot 
and cold systems. As soon as they are saturated with moisture the silica 
gel cartridges should be removed and baked several hours at 350 to 400~~. 
A sampling procedure will be worked out at a later date to determine their 
effective life. 



Freon-11 at -40O~ has a water solubility of 3-5 ppm (Fig. 4) and at 
8 0 O ~  about 90 ppm. An elaborate drying system would be required to m i  n- 
tain moisture concentration of this order. Pt has been estimateda: that 
satf sfactory operation of the system will result if the moisture content 
of the F-ll is maintained below 100 ppm (preferably between 20-60 ppm). 
In the absence of a suitable test procedure during the startup and initial 

l* , operating periods, frequent drier cartridge changes will be relied upon 
for moisture control, 

Test Procedure 

The F-11 and F-12 systems should be cleaned, leak-tested, and filled 
in accordance with instructions issued by S. I. ~a~lan.2 

1. The F-12 compressor should - not be operated until the F-11 system 
has been thoroughly dried. Close all valves at the F-11 supply and return 
headers. Close valves 752A, 755A, 713A, 761~. 

- 2. Open valves 762A, 763, 766A, 767A, 754A, 753A, 71M. 

3. Check pump lubrlcation and rotation, 

4, . Start hot and cold' F-ll pumps and allow F-11 to clrcul&e through 
driers, - U 'cell refrigerant pfpf ng f s complete, open valves to the cold 
traps at the supply and return,manifolds and allow F-11 to flow through 
these systems. One cold trap on the core and ope on the blanket ,should be 
on freeze and the others on thaw. Any moisture trapped in the piping 'should 
be removed. .. It will .grobably be well to , flush, piping to the inaividual 
freezers. in the same manner. . 

' .  . . . . . . . . . 5. . Check flow to the driers . (L47 and ~48). . .:: . , . 
. .  , 

" . 
. .,:; . . , , . . .  . ._ . . . . 

' d, . , .  . . ., . .  .;;.,.- , .. , . , . , a ,;, . ..'. . ' ~. 8 . .... . . .. %, . 
. .  .: . :6;; The.' stliceh. .gel driees 'absorb. moat of. their capacity di~ir;g .the . - 
initial period. of .operation.i..'At. the .exid :of f o u i  hours'. st~p the pumps, close 
the *ier by-pass valves and replace the dri.er silgca gel cartridges. At 
the a k e  time remove and clean strainers 711B arid 753, . 

7. If a. sampling procedure has been established, analyze the F-11 for 
moisture content,. It should be less than 100 ppm. 

8 With the strainers and driers back in place and the by-pass valves 
open, start the F-11 hot and cold pumps. 

9. Check flow through the driers (~47 and L&8). 

10. All instrumentation should have been previously checked out as well 
as compressor lubrication. Open valves 701G9 701A, 710A, 709A, and 705A, 
and condenser cooling-water valves. Close valve 702A. Partially close pump . suction valve 705A. 

11. Charge the F-12 oil separator with 34 oz. of refrigeration compressor 
oil. Also fill the compressor crankcase with oil to .the sightglass level. 



12. Sterpt the compressor and as soon as pressure.in the F-11 cold 
tank coils, reaches no-1, (PI-~51 approxbately 9 psig;), open the pump 
suction valve 705A. Temperature in the F-11 cold tank should stabilize . . 
at .-lbOq.ij'and .: the ' coinpressor :should .shk.t, off .. - .If. thg 'i~st~&-,tati.o~:.~.. $1.. .: 

settings have been properly adjusted the compressor should not cycle 
excessively. 

13'. After two hoursD running time the F-12 strainer should be 
removed .and cleaned. Before shutting down the compressor check the crank- 
case oil level and if necessary add oil. Approximtely one hour of oper- 
ation is required .to stabilixe oil in the crankcase. 

14, After, @ hours of running time the drier &artridges in both the 
.F-11 and F-l2 systems should be replaced. 

15. After the system has reached a stable condition and with two cold 
traps on the line at no lad, record the sy~tem temperatures and pressures 
as shown on the attached data sheet. 

Cold Trap Test 
. . .. - . .  - .- 

The cold traps have been designedJ to cool ten cubic feet per hour of 
oxygen (measured at standard conditions) plus the entrained liquid from 
130°F to -309, The tmps should be of s&ficient capacity to operate for 
at least 24 hours without defrosting. It should be possible to thaw the 
traps in three hours and to pre-cool them in another three hours. 

4 A review of tests conducted by the MFT Practice School indicates that 
the cold'traps should perform satisfactori~y during all conditions of oper- 
ation and it was rebornmended that no fuPther quantitative tests be con-,.' 
ducted. It fs felt tbt.these recommendations are d i d .  

A quantitative test will be made, however, to assure that the cold traps 
do flmction. A 24-hr test of the system at about 2546 maximum flow eern be 
run in connection with the recombiner tests. Since the length of time to 
thaw m d  pre-cool the traps is essentially independent of reactor power level, 
a detemination of these times can be made a part of the same test. 

Test Procedure 

5 Test W A (~~ernket ~ecombiner ) kas been specif i ed in detail to test 
the operation of 'the recombiner at low flow conditions. The same test can 
be used to test the cold traps. One 2lb-hr run should be made with F-11 
flowing through the cold trap m d  with a flow of 2.0 scfln hydrogen and approxi- 
mately 1.2 scfm oxygen to the recombiner, At the completion of the run the 
time required to thaw the cold trap and the amount of condensate in the trap 
should be measured, 

I 
: 1, Cheek the refYigeration system to assure that all components are 

fbctionfng properly. 

2, Switch the cold traps to manual operation and allow warm F-11 to 
flow through the trap that is being tested for three hours. 



3. Transfer the test trap to fYeeze position for at least three hours. 
The F-ll supply and return temperatures should be recorded every 15 minutes. 
As soon as the trap is pre-cooled and at a stable temperature, the F-ll 
return temperature should roughly equal the supply temperature. 

4. Proceed 'with 'the first part of. Test IV A (hydrogen flow 2.0 scf'm, 
oxygen flow '1.2 scfb, .evaporator pressure 50 psig )'. 

5.. At the end of 24 hours shut off the hydrogen, oxygen and evaporator 
. ,. steam. 

6. Weigh the .condensate tank, 

7. Switch the test cold trap to thaw position, Record F-11 supply and 
return temperatures every 15 minutes for three hours. 

8. Wef gh. the condensate tank to determine the qua&ity of condensate 
collected by the cold traps during the dyratfon of the tests. 

9. ' Proceed with. %!@,st %V A. 

Procedure for Changing Drier Cartridges 

1. open valves 702A, 713, 76U. 

2. - Close valves 70U, 70U, 7 6 2 ~ ~  763 , 76&, 767A. 

3. Remove the tops *om. .the drier housf ngs and .replace cartridges. 
Caution: Freon i s toxic .and care should be exercised in its .handling. 
Wear safety goggles when opening the system. 

4. Restore valves in Steps 2'dnd 1.in reverse order. 

5. Bake old cartridges four hours at 350 to ~ ~ O O ~ F ,  Cartridges should 
be carefully sealed after they are dried, It fs suggested that they be 
sealed in Saran Wrap and then in a can, 

Maintenance Procedure 

I. O&e a .month. ch&.level in the F-ll hot and cold storage . .  tanks'and . 
in the F-12 regeiver, 

2. Once a month check oil level in compressor crankcase. 

3. Every six months check motor lubrfcatfon. 

4, Once a year replade oil in oil separator, 

5@ Replace drier cartridges monthly or as indicated by sampling. 

6. Clean strainers each time driers are changed. 



1. "Effect of Moisture in the ELRT F-11 Circulating Systems for Cold 
Traps," memorandum from R. C. Robertson to W. Re Gall, Aug. 2, 1955. 

2. S. I. Kapbn, "Preparation of HRT Components and Auxiliaries for 
Initial Startup, " Dec. 22, 1955. 

3. "ELRT Design Request No, 4 - Cold memorandum from R. B. Briggs 
and J, W. Hill to W. C. Moore, Apr. 23, 1954. 

4. "Testing of the Cold Traps,'' meinbrandum from W. D. Bwch and 
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BRT Test V9gI A 
Refrigeration System 

1, Two cold. traps on pgFreeien ' a t  no l d  . 

2, Two cold traps on "Thaw" a t  no load 

3. Reactor power = 0 




