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A plasma exhaust processing subsystem, JAERI Fuel Cleanup (JFCU) is

a major subsystem of the TSTA fuel loop. The cold traps in the process
are designed to capture tritiated water and separate it from tritium
free gas stream. In the deuterium testing of the JFCU, the cold traps
worked poorly when it is switched over for regeneration. Tests were
conducted to investigate this process and solve the problem. Changing
packing of the traps or valve sequence did not improve the trapping
efficiency. It was decided to install small molecular sieve beds to

improve the characteristics of the entire process.

Kevwords: Nuclear Fusion, Tritium, TSTA, Fusion Fuel Cycle, Oxidation,
Cold Trap, Tritiated Water, Trapping, Molecular Sieves,

Adsorption
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1. Introduction

Annex IV to the Implementing Arrangement between the Japan Atomic Energy
Research Institute and the United States Department of Energy on Cooperation in Fusion
Research and Development was signed in June 1987 for the joint research on the fusion fuel
processing technology. Under this agreement, JAERI and DOE jointly fund and operate the
Tritium Systems Test Assembly (TSTA) at the Los Alamos National Laboratory , that is a
working prototype of a fuel processing loop for a fusion reactor.

In the second phase of the collaboration, a complete plasma exhaust processing
subsystem, (JAERI Fuel Cleanup, JFCU) was designed and fabricated by JAERI for the test in
the TSTA fuel loop. The apparatus of the JFCU was installed in the TSTA in early 1990, and
test of the major components without tritium initiated to evaluate the function and performance,
and 1o uncover any technical problems for improvements. This report describes the test plan
and result on the cold trapps in the JFCU, that are desiged to capture tritiated water generated
from the ritiated impurities. Three cold traps are alternatively operated in trapping, regeneration
and precooling cycle with approximately 60 minutes periods. It was suspected that the traps
did not work as expected when they were switched over.
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I. Test Plan TTA-TP-118-03

TEST PLAN
COMPONENT TEST OF THE JECU CQLD TRAPS

1. Purpose

The'purpose of this test is to soive the problem of the high humidity spike
that occurs when cold traps are switched.

The internais of the traps wiil be changed and their performance will be

2. Configuration

The JFCU flow loop will be configured as shown in Figure 1 (bold lines).
The system wiil be operated with "unit mode". The cold trap is shown in
Figure 2. Four new designs for the trap internals will be tested. One of
the present traps will be used as a reference and two wiil be tested with
new internals. The design changes to be tested are given separately.

3. Subsystem required

The following utility systems will be required; helium, oxygen. hydrogen,
liquid nitrogen, high pressure nitrogen gas, power and the Alcatel
vacuum pump (substitution of PEV). TWT or PEV wiil not be used.

4. Personnel

The following personel will be responsible for conducting this test; S.
O'hira, S. Konishi, J. Barnes, S. Willms, K. Binning (LO), W. Harbin and
other JAERI and TSTA staff assigned as required.

5. Schedule

The new cold trap internals shall be compléte before this test starts. The
test will stant middie of May. It will require 3 or 4 days to test several
combination of traps.
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6. Possible hazard

Explosion of hydrogen gas is a possible hazard. The amounts of hydrogen and
oxygen in the helium stream are controlled with mass-flow controtlers. The
percentage of hydrogen in the helium stream shail not exceed 5%. The order of
valve opening for gas supply to the JFCU shall be He first, O2 secend and H2
last. Shut down of gas supply shall be in reverse order.

7. Qutline

This cold trap test will be carried out similar to that described in the
section 1 of "PROCEDURE OF THE JAER! FUEL CLEANUP SYSTEM -
STAND ALONE DEUTERIUM OPERATION" (TTA-TP-118-01, RQ, 3/2/90).
The difference between the procedure of this test and the one above is
the performance of the traps will be checked with different inner structure
at different flow rates. Three runs (15, 10 and 7 ¥/min) with 2 cycies (6
hours) are scheduled for each combination of traps. The brief procedure

I} Utility preparation (N2, LN2, He, 02, H2)
2) Start VAX computer
3) Evacuation :
4) Heat traps and catalytic reactor JCRI
5) Start Freon refrigerator
8) Supply He
7) Set up traps (cool down traps and set operation mode)
8) Stant Metal Beliows Pump
9) Supply gas (02 & H2) to make water
10) Run for 2 cycles (6 hours)
11) Record trends
12) Stop gas supply and the MBP (Keep refrigerator running).
13) Shut down.

Scme tests may be carried out using Motor Valves to controt flow through
the trap.

The DETAILED TEST PROCEDURE is attached to this document.

8. Data collection

FRC-JCRIBYP: process flow

FRC-CECIN: flow for regeneration of cold traps

FRC-TWTINL: flow to TWT

FR-JCRIOX: oxygen flow

FR-D2SUP: hydrogen (deuterium) flow

PR-JCRIIN: pressure at inlet of JCRI

PDRC-CT: differencial pressure between inlet and outlet of CT
PRCA-JFCUEX: pressure at the JFCU exit
TLRCA-CT(1-3)(IN,L.U): temperatures of cold traps
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TLRCA-JCRI: temperature of JCRI

ORA-JCRIIN: oxygen concentration at JCRI inlet
ORCA-JCRIEX: oxygen concentration at JCRI outlet
HLR-JCRIIN: humidity at JCRI iniet

HLR-JCRIEX: humidity at JCRI outlet

HLR-CTEX: humidity at the exit of cold traps
HLR-CECIN: humidity at the inlet of CEC
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. Test Report

TEST REPORT
JFCU COLD TRAP COMPONENT TEST

BY

S. O'hira

JFCU cold trap component tests were carried out to solve the
problem of the high humidity spike that occurred when cold traps
were switched. Some modification of the traps and several series
of and tests were conducted from July 5 to December 21 1990. At
first, the internals of the traps and timing of valve operations
were changed. However, there were no significant improvement.
Finally the problem was solved by installation of a small molecu-
lar sieve bed at the exit of each cold trap.

Figure 1 shows the schematic drawing of the JFCU. There are
three cold traps (CT1-3) downstream of the catalytic reactor
(CR1). CRl oxidizes impurities (methane, ammonia, etc.) or resid-
ual hydrogen isotopes separated by the palladium diffuser (PFD).
One of the cold traps is on the flow path from CR1. It traps
water 1in the carrier gas, produced by the oxidation that occurs

in CRI1. After trapping for a certain interval, the path 1is
switched to the other cold trap. The cold trap which trapped
water is switched to the regeneration flow path. In the regener-

ation mode the cold trap is heated and the water is removed from
the trap and sent to the ceramic electrolysis cell (CEC).

Cold trap operating specifications are as follows:

{A) trapping

carrier gas : He

flow rate 40 mol/h

pressure 1 ato

inlet gas temperature 40 C

cold trap temperature =110 C

trapping time I h

inlet water flow 0.8 ggl/h

outlet water flow 4X10 mol/h

removal 99,99957%
(B) regeneration

carrier gas He

flow rate 15 mol/h

pressure l atm

inlet gas temperature 20 C

cold trap temperature 70 C.
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The cold trap {(dimensions, internals, Freon cooling and heating
system) was designed by MHI. Figure 2 shows the 1initial <cold
trap. There is a filter (20 micron) at the bottom of the trap.
The inside is filled up with copper balls (8 and 5 mm in diame-
ter).

The tests reported here and original MHI tests were carried
out under the same condition as the ones above as regards carrier
gas, flow rate, pressure, trapping time, inlet water concentra-
tion and temperatures (temperature for regeneration was changed
to 90 C later).

Figure 3 shows a typical data trend of cyclic operation ob-
tained for the JFCU inspection test carried out in March 1950 at
TSTA. A humidity spike was observed whenever the cold trap was
switched. The peak almost reached 250 KDP (400 ppm) and humidi-
ty decreased slowly to about 205 KDP (1 ppm).

There would be no humid gas downstream of the <cold trap
under cyclic operation. It is believed that the humidity spike
is caused by water going through the trap in unknown form as su-
percooled water vapor or sub-micron frost which can go through
the filter in the carrier gas.

The first moedification tested to remove the humidity spike
was to change the internal packing to trap water more efficient-
ly. Linear velocity of the gas in the cold trap was decreased and
increase surface area of the internals was increased. Tests were
carried out with several types of internal, however there was no
significant improvement.

The second modification was to change timing of valve opera-
tion to prevent rapid pressure changes and provide sufficient
time to cool the gas inside the cold trap. Several valve opera-
tion sequences were tested. Motor-drive valves were used to
control flow switching. However, there was no significant im-
provement.

The third modification put about 15 g of molecular sieve
(5A) in the pipe at the cold trap exit to remove water in the
carrier gas by absorption. A heater was wounded around the pipe
to regenerate molecular sieve. Tests for several cycles showed
molecular sieve the removed humidity spike much better than any
other method (see figure 4).

Figure 5 shows a typical data trend for «<cyclic operation
during the JFCU loop run carried out in December 1990. Each cold
trap had a small molecular sieve (44, 10 g) bed with an external-
ly wound heater at its exit (figure 6). There was. no humidity
spike when the trap was switched. Very low humidity was main-
tained at the exit of the cold trap.
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A small molecular sieve bed solved the problem of the humid-
ity spike. There are a few things to be noted:

1) each molecular sieve bed has two 2 micron filter at each end
which cause over 350 Torr of pressure drop between the inlet
and outlet of the cold trap.

2) JFCU application software will be changed before hot runs to
control the molecular sieve bed regeneration heaters through
OMEGA temperature controllers.
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(DTLRCA-CTIL
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100
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HLR- JCRLEX
317.71 KDP
40
[(SHLRA-CTEX
204,88 KDP
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[OHLR-CECIN
307.62 KDP
0
-120 -90 -60 -30 ) 30 60 {MIN)

Fig. 3 A typical data trend of cyclic operation obtained for the
JFCU inspection test carried out in march 1990 at TSTA.
The trend marked with '*' is the one of the humidity at the
exit of the cold trap.

(3 TLRCA-JCR1

672.80 K
100

HTLRCA-CT1L
362.87 K

[T LRCA-CT2L
163.46 X

GRLRCA-CT3L
161. 86 K

(OHLR-JCR1EX

KDP
: - ; [PHLRA-CTEX
: ; : : - 206,24 KDP
o H ' v *

-120 -90 -60 -30 o a0 60  {MIN)

Fig. 4 A typical data trend of cyclic operation obtained during the
JFCU cold trap compornent test carried out in Sep. 1990. The
trend marked with '*’ is the one of the humidity at the exit of
the cold trap. The peak marked with '#’ shows that sieve bed
has much less spike than the others (without a molecular sieve).
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(GHLRA-CTEX
100 201.655 KDP
[DHLR-CECIN
80 329.98 KDP
[DPDRC-CT
60 462.62 TORR
COTLRC-CT1V
40 163.03
(OTLRC-CT2U
20 ) 163.71 K
T e
-120 -90 -60 -30 0 30 60 (MIN}
Fig. 5 A typical datatrend of eyclic operation obtained during the JFCU
loop run carried out in December 1990. The trend marked with
‘%’ is the one of the humidity at the exit of the cold trap.
NOTE:

TLRCA-CT**: temperature of cold trap

TLRCA-JCR1: temperature of catalytic reactor JCR1

HLR-JCR1EX: humidity at outlet of JCR1

HLRA-CTEX : humidity at outlet of cold trap

HLRA-CECIN: humidity at inlet of CEC

PDRC-CT . pressure difference between inlet and outlet of cold
trap
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HV530,HV532,HV534 — HV529,HV531,HV533

FILTER

(MOLECULAR SIEVE) ~_{}
HEATER —

o
i

FILTER ———— 1

COPPER TUBING —

k—— COLD TRAP

Fig. 6 Configuration of the cold trap with 2 molecular sieve bed.
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IV. Conclusion

The cold traps in the JAERI Fuel Cleanup System(JFCU) system required to separate -
tritiated water from gas stream in the plasma exhaust process. The results of the test suggest
that its function in steady state is satisfactory, although the function in the first minutes after
switching was poor. The cause of this phenomenon was not understood in the test.

Since the cold traps has a function to prevent tritiated water lost from the JFCU to the
Tritium Waste Treatment System (TWT), the JFCU subsystem is required to be modified to
improve this function until the problem on the cold traps will be solved. The addition of the
small molecular sieve beds was effective.
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Appendix Detailed test procedure for component test of JFCU cold traps
1. Preparations

1.1 Verity the availability of high pressure N2 for air valves,
He, 02, H2 and LLN2 for Freon refrigerator.

Adijust the following regulators to0 0.5 kg/em G (7.1 PSIG).
{check)

( ) He gas regulator RV-301

( } O2 gas regulator RV-302

( } H2 gas reguiator RV-803

1.2 Verily that the temporary vacuum pump is connected 1o the PEV
header and ready.

1.3 Turn "ON" the main power switches for the JFCU in the eguipment
room #5513. (These switches must be operated by a duty operator)

1.4 Turn "ON" the following main power breakers in the

glectric panel.

{check)

{ ) NFB- (Uninterruptable 120 V)

{ ) NFB-2,3,4,5 (Uninterruptable 100 V: transformer)
{ ) NFB-6 (EG 480 V)

{

) NFB-7 (EG 200 V: transformer)

1.5 Turn "ON" the following local efectric circuit breakers and switches in
the control, CPU, CAMAC and instrument

panels.
(check)
) SW31 (100 V: controllers)
) SW51 (100 V:instruments)
) SrhT61 (100 V: CPU)
)y SW71,72 (100 V: CAMAC and monitoring station)
) NFB-2~ (200 V: Freon refrigerator)
) NFB-20 {200 V: main switch)
) NFB-10 {100 V: light)
) NFB-23 (200 V: metal bellows pump)
y ELB-20 (200 V: Freon refrigerator pump)
y ELB-02 (200 V: catalytic reactor (1) heater)
) ELB-9,11,13 (200 V: coid trap upper heater)
) ELB-10,12,14 (200 V: cold trap lower heater)
) ELB-24 (100 V: c. t. entrance piping heater)
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16 Check the valves according tc Teble 1; then start evacuation with the
vacuum pump.

1.7  Set the Freon refrigerator as follows,
{check)

( ) Set the temperature of the controiler (TLC-REF) on the Freon
refrigerator control panel (REFP) at-115C.  ~

) Push the button "LOCAL" cn REFP.

) Open the by-pass vaive HCV-4 in REFP.

) Open HV-4 in REPF to supply liquid nitragen.

) Open AV-7 by using switch SV7 in REFP (lamp'll lights)

Sy —

1.8 Check and operate the following items on the PC (SETTING) to
heat up the catalytic reactor JCRI

(check)

{ ) Check the pattern of temperature cantrol as shown on fig. 1.

{ ) H-JCRI (circuit braker) "ON"

{ ) TLRCA-JCRI (temp. controller) "RUN"

1.9  Set the following items on the PC (SETTING) display to heat up the cold

traps.

(check)

( ) Set the temperature control patterns as shown on fig. 2 & fig. 3.

( ) H-CTIU, CT2U & CT3U  (circuit braker) "ON"
{ } H-CTIL, CT2L & CT3L  {circuit braker) "ON"
{ ) H-CTIIN, CT2IN & CT3IN {(circuit braker) "ON"
( ) TLRCA-CTIH, CT2IT & CT3U (temp. cantraller) "RUN"
( ) TLRCA-CTIL, CT2L & CT3L ({temp. controller) "RUN"

1,10 When the catalytic reactor JCRI and coid traps CTI, CT2 & CT3 are heated up to
the temperatures shown in table 2, record the temperature indicated on PC.

1.11 Supply He to the system by setting valvews as follows;

(check)

{ ) HV-552 (Vacuum exhaust valve CEC-OUT) "CLOSE"

( ) HV-553 (Vacuum exhaust valve PD-OUT) "CLOSE"

( ) HV-554 (Vacuum exhaust valve RT-3A) "CLOSE"

( ) HV-555 (Vacuum exhaust valve CEC-IN) "CLOSE"

{ } HV-0QI (He supply valve) "OFEN"

{ ) AV-410 (He dilution vaive) "OPEN"

( ) Close AV-410 & HV-OO! when the system pressure reaches about 800 Torr.
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2. Operation

After drying the system, the celd traps shall be cooled down and set in
the "CYCLIC OPERATION".

2.1 Cool down the cold traps as follows,
{check)

{ )} Push the Freon teed "START button of CTI, CT2 & CT3 Freon  feed on
the REFP.
( ) Close by-pass valve HCV-2 in REFP.
( ) Confirm the TLC REF temperature is below -80 C (193K).
( ) Turn "ON" the refrigerator (REFP).
When the temperatures of the cold traps (TLRC-CTIU, CT2U & CT3~i,
TLRC-CTIL, CT2L & CT3L) go below -110 C (163 K), push the butten
"REMOTE" cn REFP. Record the cold traps temperatures in Table 3.
2.2 Set CT timer on PC as shown in table 4.
23 "RESET" &"START" CT CYCLIC CPEon PC
2.4 Set operation mode on PC as follows,
(check)
( ) OPERATION MODE "UNIT"
( ) CT REGENERATION "INTERNAL"
( } DILUTION "INTERNAL"
( ) PD BLEED CTRL "PRESSURE"
( } STAND-BY MODE "OFF"
( )} NORMAL OPE. MODE "OFF"
( } PAUSE "RESET"
2.5 Set pressures and flow rate on PC as fcliows,
{check})
( ) PRCA-JFCUEX (JFCU exit pressure) 850 Tarr
{ ) PDRC-CT (Cold trap pressure difference} 300 Tarr
{ ) FRC-JCRIBYP
Catalytic reactor JCRI by-pass flow rate) 10 Ni/min

2,6 Start metal bellows pump as follows,
check

Turn "ON" MBP on the PC

a
)
) Check that HCV-575 (MBP by-pass valve) is fully open
)
) Close HCV-575 slowly

r—— i e



2.7 Open the foilowing valves 10 supply gases to the system. The valves
must be opened in the following order. The flow rate of each gas must be set
according to Tabie 5 (A) & (B). (A) will be applied to the first run, (B) is to the

second.
{check):
V-301 (
V-807 {
V-808 (
ygele] (
V-053 (
(
(
(
(

MIIIIT

C-Kl
V-804
V-002
V-411

V-003
V-401 |
AV-408  {

{

>PXIN>I T

o — i T T — g
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He suppiy valve, temporary)
vaive switching flow)

valve switching flow)

He supply valve)

spare port valve of CEC ouT)
mass flow controtler He)

02 supply valve, temporary)
Q2 supply valve)

02 supply valve}

R-JCRIOX{mass flow ccntrotler O2)

H2 supply valve)
H2 supply valve)
H2 supply valve)
mass flow controtler H2)

NOW TEST STARTS!

"OPEN"
"OPEN"
"OPEN"
"OPEN"
"OPEN"
set {(A) (B)
"OPEN"
"OPEN"
"OPEN"
set (A) (B)
"OPEN"
"OPEN"
"OPEN"
set (A) (B)

2.8 Check the humidity indicated at HLR-JCRIEX. Confirm it is

stabilized at ¢.a. 280

2.9 ARuntwo cycle

3. Data collection

K.

s (6 hours).

Test data trend listed in Table 6 shall be collected and recorded.
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4. Ending test

4.t Close the following valves to stop supplying gases to the system. Close the va:
in the following order.

(check):

( ) HV-002 (O2 supply valve) "CLOSE"
{ ) AV-411 (02 supply vaive) "CLOSE”
( ) HV-003 {H2 supply valve) "CLOSE"
( ) AV-401 (H2 supply valve) - "CLOSE"
( ) AV-408 (H2 supply valve) "CLOSE"
( ) H~-904 (Q2 supply valve, temporary) "CLOSE"

42 Stop the metal tellows pump as follows:

(check)

( ) HCV-575 (MBP by-pass valve) "OPEN"

( ) Turn "OFF" MBP on the PC.

4.3 Dry out ccld traps as fcllows~

{check)

{ y CT CYCLE OPE. {on PC, COMPONENT) "STOP”

{ } CT FREON FEED (on PC, COMPONENT) "STOP”

{ } REF {on PC, COMPONENT) "OFF"

'l, leave refrigerator running overnight during the test

( } AV-410 "CLOSE”™
( ) AV-409 "OFEN"

{ ) AV-420, 421, 424, 425, 428, 429 "OPEN"

{ ) Set FRC-CECIN 10 NI/min
( )y H-CTIU, CT2U & CT3U (circuit braker) "ON"

( ) H-CTiL, CT2L & CT3L (circuit braker) "ON"

( ) H-CTIHiN, CT2IN & CT3IN (circuit braker) "ON"

{ } TLRCA-CTIU, CT2U & CT3U (temp. controlier) "RUN"

{ } TLRCA-CTIL, CT2L & CT3L {temp. controtler) "RUN"

44 When HLR-CECIN (hygrometer an the exit of CEC) indicates the

completion cn regeneration, shut down the system as follows:

(check)

( ) H-JCRI (on PC, JCRI circuit braker) "CFF"

{ ) TLRCA-JCRI (temp. controller) "STOP”

( ) H-CTIU, CT2U & CT3U (circuit braker) "OFF"

{ ) H-CTIL, CT2L & CT3L (circuit braker) "OFF"

( ) H-CTIIN, CT2IN & CT3IN (circuit braker) "OFF"

( ) TLRCA-CTIU, CT2U & CT3U (temp. cantroller) "STOP”

{ ) TLRCA-CTIL, CT2L & CT3L {temp. controiler) "STOP"

{ ) HV-OOI (He supply vaive) "CLOSE"
{ ) HV-053 (spare port valve of CEC-OUT) "CLOSE"
{ ) HV-807 (valve switching flow) "CLOSE"
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( ) HV-908 (vaive switching flow) "CLOSE”
( ) F REON REFHIGERATOH set "LOCAL"
( Yy H (LN2 supply valve in REFP) "CLOSE"
( ) H CV 2 (by-pass valve in REFP) "OPEN"

( } Log-off the computer system

Turn "OFF" the following local eiectric circuit breakers and switches in the
control, CPU, CAMAC and instruments panel.

(check)

( ) (100 V: controllers)

( ) (100 V: instruments)

( ) SW61 (100 V: CPU)

( ) (100 V: CAMAC and monitoring staticn)

hen the refrigerator temperature is about room temperature!

W

( ) NFB-25 (200 V: Freon refrigerator)

{ ) NFB-20 {200 V: main switch)

( ) NFB-10 (100 V: light)

{ ) NFB-23 (200 V: metal bellows pump)

{ y ELB-20 (200 V: Freon refrigerator pump)

( ) ELB-02 (200 V: catalytic reacter () heater})-

( ) ELB-8,11,13 (200 V: cold trap upper heater)

{ ) ELB-10,12,14 (200 V: cold trap lower heater)

( ) ELB-24 (100 V:c. t. entrance piping heater}
Turn"OFF" the following main power breakers in the electric

panei.

{check)

( y NFB-I (Uninterruptable 120 V)

( } NFB-2,3,4,5 (Uninterruptable 100 V: transfcrmer)

( ) NFB-6 (EG 480 V)

( ) NFB-7 (EG 200 V: transformer)
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JCR1 Temperature
{TLECA-JCR11)
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Figure 1
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CT1,CT2,CT3 Upper Part Temperature
(TLRC-CTLU, CTZ2U, CT3U)
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SET TIME {(Hr} 00:0010C:0400:Q8|C0:00(C0:20100:0Q{00:79100:48(-0:00Q
Figure 2
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Lower Part

Tempersture

(TLRC-CT:iL, CT2L. CT2

L)
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SET TIME(Hr} MMMMMMMMM

Figure 3
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Table 2
Instrument f| set point data resark
TLRCA-JCR1 | 773 K ¥
TLRC-CTIU 333 K £
TLRC-CT2U 333 K K
TLRC-CT3U 333 K X
TLRC-CT1L 333 K K
TLRC-CT2L 333 K X
TLRC-CT3L 333 K g
TR-CT1IN - £
TR-CTZIN - 4
TR-CT3IN - £
Table 3
Instrusent # data resark
TLRC-CT1U K
TLRC-CT2U K
TLRC-CT3U K |
TLRC-CTIL K
TLRC-CT2L K
TLRC-CT3L K
Table 4
CT TIMER TIME CT TIMER TINE
Rach Cycle Periocd TMOL | 60 min | AV-CTEX | OFF-DLY TMO8 | 3 min
AV-CTIN | OFF-DLY TMO2 | 2 min (R) ON -DLY THOS | 4 sin
ON -DLY THO3 | O min | MV ON -DLY THM10 | 20 min
AV-CTEX | OFF-DLY TMO4 | 2 min | FREON OFF-DLY THI1 | 2 min
_ ON -DLY THO5 | 1 min FEED ON -DLY TM12 | 11 min
AV-CTIK | OFP-DLY THO6 | 3 min
(R) ON -DLY THOT | 4 min

4_27__
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Table SA
Instrusent Flow rate Data
(indicated/true)
FR-DaSUP
FIC-£2 350/300 Ncc/min
(temporary)
FIC-E1 FULL OPEN
FR-JCR10X 200/200 Ncc/ain
PRC-JCR1BYP| 10.8/10 N1/min
Table 5B
Instrument Flow rate Data
{indicated/true)
FR-D2SUP
FIC-K2 350/300 Ncc/min
(temporary)
FIC-K1 FULL OPEN
FR-JCR10X | '200/200 Ncc/min

FRC-JCR1BYP

15.2/14 Nl/min
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Table 6
Instruzent No: | Uit | Data | Remarks
PR-JCRLIN | Torr "mim"
PRCA-JFCUEX Tarr
.PdRC-CT [
FRC-JCR1BYP e
SRECTE TR Vi } ........... } .................................... B
‘FR'TWTIHL N1/gin i ....................................................
FR-JCR10X PO e
TR-CT1IN K
TRC-CTIU K
TRCA-CT1L K
TR-CT2IR K
TRC-CT2U K
TRCA-CT2L K
TR-CT3IN K
TRC-CT3U s e
TRCA-CT3L I
HLR-JCRIIN KDP
HLR-JCR1EX KDP .
HLR"CECIN KDP ..........................
ORA-JCR1EX X USSP ——




