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PROCEDURE FOR DUMP TESTS
HRT Test I B 2a;b,c

Introduction

Dumping the reactor is a measure designed to protect against ultimate
failure of the reactor due to excessively high pressure and to minimize the
amount of radiomctivity. released in the event of a leak in the reactor high-
pressure system, However, the dumping operation itself involves some danger
to ‘the reactor, the thin core vessel being particularly vulnerdble during a
dump. Because of the hazards which would result from a malfunction of the
dump controls, it is necessary to check the operation of the dump system
before the reactor is operated for any lengthy period at elevated temperature -
and pressure, Therefore a series of dump tests will be carried out when the
"system is first started up with oxygenated water,

Summary

The initial operation of the integrated reactor system will be with
oxygenated water in the reactor., During this test, essentially all components
will be operated with the reactor at design temperature and mressure, However,
before-the system is brought to the maximum temperature and pressure; a o
number of tests will be carried out to make sure that a possible inadvertent =
dump would not cause damage to the reactor. ' '

An outline of the planned dump experiment is given in Table I. The
series begins with testswhich will show up any gross inadequacies or mal-
functions in the dump system without involving any danger to thereactor, Fol-
lowing this the reactor will be dumped from conditions et which.the system may
eventually operate for long periods of time, The program may be revised if
test results show this to be necessary, A

Instrumentation will be provided so that the action of the dump valves and
the valves in the pressurizer vent lines, and the resultant pressures in the
fuel and blanket high-pressure systems and dump tenks can be studied, In addition,
the operation of all pumps, velves, etc., affected by a dump will be observed,-~
Instrumentation . : ~/

- During each dump a continuous chart record will be obtained of each of
the following:

1. Core pressure (2 different 1£struments)

'2; Blanket pressure .

3. Core-Blanket differential pressure (2 different instruments)’
4, Fuel ﬁuﬁp tanyapresayre

5o Blanket dump tank pressure
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. TABLE 1

Dump Test: Program

QE14ISSVIONA

bes

rupture discs removed

| Test Initial Conditions Action : Purpose of Test
- - ’ [o) . ) i : -
1 | 300 psia; 214 C (saturated) Dump . Check test procedure, instrumentatlon,
’ ' operation of dump valves, cooling vatéer cir-
} cults, ete,
2 600 psia ;- 214°C (pg = 300 psia) Bleed | Check ‘action ‘of pressurizer vent valves, deter-
R o mine time required to bleed. off overpressure,
SR . ot , ,
3 600 psia; 214 C (PS‘E 300 psia) Dump } Test dump system, ~
4 1400 psia, 250% (ps' = 571 psia) Bleed ' Determine time required to bleed off overpressure. - §
5 1400 psia;. 250°C (pS 577 psia) D\:nnp Testdump system, Emg
. - S - A3
6 2000 ps:ia,v"280°C (pg = 930 psia) Bleed  Same as Test 3. 5
7. 2000 peia;”28ooc (pg = 930‘psia) Dump Test dump system,
8 600 psia, 214°% (pg = 366npsia) Dump | Determine rate of transfer between ' ‘core and blanket
o rupture discs removed during steady operation and total transferred
during a dump, . ' o
9 2000 psia, 280°C (pg = 930 psia) ' :

Dump Same as Test 8,
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6. Fuel dump valve (PCV-152) position

7. Blanket dump valve (PC‘V;252) position

8. Fuel pressurizer vent throttling valve degvaagoA) positioh

9. Blanket pressurizer vent throttling valve'(PdCV~2503) position

The fuel and blanket pressurizer vent block velves (HCV-139 and HCV-239)
will be equipped with position indicators which will permit checking their
simultaneous opening on the dump signal, Positions of these valves will not
be recorded on all dumps, however, A

.Core Pressure, Core pressure will be measured by a 2000 psi Baldwin
cell attached to a pressure tap at the source tube flange in the core outlet.,
A Senborn high-speed recorder will be used to record core pressure; This
measurement is in addition to the permanent core pressure instrument,

Blanket Pressure., Blanket pressure also will be measured by & gdooepsi
Baldwin cell and recorded on the Samborn recorder. The pressure tap will be
in a blind flange on the blanket thimble opening., :

The pressure cells will be installed as shown in Fig., 1. The cooling
coils and insulation are to keep the cells cool (below 120°F)., The inter-
connection and valves permit the same pressure to be put on both cells to
check their readings. Reading the fuel and blanket pressures separately like
this will not give an extremely accurateé inidcation of differential pressure,
but pressure differentials beyond the range of available d/p cells can be
hendled, :

Core-Blanket Differential Pressure, To check the differential pressure,
the output of the permanent Ap transmitter (PdE-250) is recorded on a
Bristol recorder. This will record the same thing as the permanent Ap
recorder (PdR-250), but at a much faster chart speed.

. Dump Tank Pressures. The pressures in the fuel and blanket dump tanks
will be measured by 0-500-psig transmitters installed in place of the regular
pressure transmitters. (The permanent instruments have a range of only 30 psig.)
Pressures will be recorded on a 2-channel Taylor recorder, :

Dump Valve Positions. The stems on the dump valves will be equipped with
l-in, slide potentiometers connected to a two-channel Brush recorder to record
valve position, '

Pressurizer Bleed Valves, The four valves in the vent lines (HCV=139,

HCV-239, PACV-250A and PACV-250B) will beeguippéd with helf-inch slide potentio-

meters to indicate positions. Positions of the throttling valves will be
recorded on a two-channel Brush recorder. For some tests, the block valve
positions will be put on a Brush recorder to determine if both valves open
simultaneously, .

In addition to the instruments specially installed for the dump test,’
thermocouples will be connected to the temperature scanner (TR-6500) to give a
convenlent record of temperatures at important points in the reactor., Table IT

is a 1ist of the thermocouples involved. .
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"7 Installation of

Core and Blanket Pressure Cells

" “"YNCLASSIFIED

559 &



‘UNCLASSIFIED

6.
TABLE II
Temperétures to be Recorded During Dumps’ ]
. _ Thermocouple Location TR-6500
TR w ’ Point No,.
182 Fuel pressurizer 10
| 171 Fuel Heat Exchanger Inlet 12
196 Core Inlet 13
173 Fuel Dump Valve Inlet 1k
ii 3'65 Fuel Dump Valve Exit - 15
376 Fuel Dump Tank Evaporator, Lower ‘End . 16
391 Fuel Dump Tank Eveporator, Upper End | 17
38k Fuel Recombiﬁer 18
873 Fuel Recombiner Condenser Cooling Water out 19
873.1 Fuel Reconmbiner Condenser Cooling Watefv .in ‘ ~'20
87k Blanket Reconbiner condenser C-ooling_ Wafef-out 21
48h Blanket Recombiner | 23
476 Blanket Dump Tank Evaporator, Lower End 24
465 Blanket Dump Valve Exit 25
273 ‘Blanket Dump Valve.Inlet 26
296 Blaﬁket Inlet 27
271 Blanket Heat Exchanger Inlet 28
296 Blanket Pressurizer 29
| 183 Fuel Pressurizer 30
;':‘ ‘.‘- ‘\167 Fuel Pfess.;inzer Vent Line Inlet 31
a 1 " Fuel Pressurizer Vent Block Valve Inlet 32
387 Fuel Pressurizer V@nt Throttle Valve Inlet 34
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Table II (Continued) : ’ 7.
Thermocoﬁpie | Locatioﬁ “ TR-6500
TE- L .Point_No,
375;8 Fuel Recombiner ) 35
475;5' Blanket Recombiner | '36’
T uer Blanket Pressurizer Vent Throttle Valve Imlet | 37
274 Blanket Pressurizer Vent Block Valve Inlet 38
39

267

Blanket Pressurizer Vent Line Inlet
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Procedure

Test 1, (Dump from 300 psia saturated,) ' This test is for the puirpose
of checking out the test procedure and instrumentation and showing up any gross
defects in the dump controls. . The pressure is chosén low enough so thet even if
the dump were out of control no damage to the core vessel could result. The
detailed procedure to be followed is described below, , ,

1. Load 1300 1b, of distilled water into the fuel dump tanks and 4050
1b of distilled water into the blanket dump tanks, T

2, All special instrumentation should be connected and ready to go. . The
valves whose positions will be recorded during this test are the dump valves,
PCV-152 and PCV-252, and the vent throttling valves, PACV-250A and PACV-250B.

3. Bring fuel and blanket high-pressure systems up to 2Ik°c and 500 psig
by the startup procedure described in the HRT Operator®s Manual (Section IV A,
"steps 1 ~ 6) with the following modifications:
a, Do not start shield vacuum pump.,
b, Jump :out shield pressure interlock in circuit 12,
c. Omit steps 2 a,/L/ and 2 b./4/ (oxygen addition). |
do_ Omit step 5 c. (collection of condensate in heat exchanger s ),

As this will be the first time the system is started up, particular
attention should be given to check the operation of all components involved.

k. Several times during pressurization check Baldwin cell pressure
readings against each other with the core pressure on both cells., Record results.
When system reaches full pressure, set valves so core pressure is . on one cell,
blanket pressure on the other, - "

. 5. When system is at 21%90, turn off pressurizer heaters and reducé pres-
sure by manual operation of vent valves HCV-139 and HCV-239, Use caution in
venting to keep core-blanket differentisl pressure low. Reduce pressure to
saturation pressure for main body of liquid in high,opressure_system° (This will
be about 285 psig.) As the pressure is reduced, undercurrent should cut off the
circulating pumps, Fuel circulating pump undercurrent contact in éircuit 12
should open, closing HCV-337 and opening HCV-335 and BCV-336. Check this action.

6. Set TR=65OO to repeat banks 1 and 2, Start dump recorders. B
7. Open manual dump switch, (Dymprtimer should be set at mipimum’pggsible.)

8. Observe the action of dump interlocks, The following .should occur
immediately upon opening the dump switichs

a. HCV-139 and HCV-239 open (if not already open),
b, Fuel and blanket feed pumps stop.

_ c. FCV-929 and FCV-930 open, increasing cooling water flow to fuel and
blanket recombiner condensers,

mcmS%meD > 7 "7« ¥
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d, FCV-93L4 closes, blocking highapfessure system,cooling water
discharge. : .

"8, Steam valves close,

At the end of the delay period (about 10 seconds), the following should
oceurs

a. Dump valves PCV-252 and PGV=152‘open°"
b. All purge pumps stop.
c. HOV-335 and HCV-336 close, N
d. Recombiner condenser ﬁsnt valves HCV-344 and HOV-4ih oloso° |
e, Cold trap valves close,

Q. When the dump is complete; stop all dump recorders._

10, Set valves to put core pressure on both Baldwin cells and record their
readings° ~ ) T g T el e g . |
11, Remove charts from 8ll dump recorders. Mark each removed chart with
“Dump Test No, 1," the dateg and the information recorded, e.g., "fuel and .
"blanket dump tenk pressures.” Also merk which channel on the dual channel charts

is the fuel side and which is the blanket side,

Test 2, - (Bleed off overpressure, beginning at 600 psia, 214%, ) Thls test
is to follow test 1. The purpose is to check the following° :

(a). Simultaneous opening of HCV-139 and HCV=-239,

(b)° Throttling action of PdCV»ZSQA and PdCVwESGBo

(). Time required to bleed off overpressure,

The detailed procedure for this test is as follows:

1. Disconnect recorder from dump valve position indicators and connect to’
position indicators on vent block valves, HCV=139 and HCV-239, Position of vent
throttling valves will be recorded as in test 1.

2. Repeat steps 3 and 4 of test 1 except this time bring system to 600 psia

.and 214°C, (Caution: Do not pump relatively cool liguid into high-pressure system
while it is stTIII very hot.) Hold pressure vessel wall AT to 100°F when pumping
up highnpressure system, '

3. - Jump dump timer. contacts in circuit 3a.° (This prevents the second stage
of the duimp from occurringo) ‘

4, Set the temperature scanner to repeat bank 3, Start dump recorders,
Mark time index on each chart. ' :

‘UNCLASSIFTED
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5. Open dump swiﬁch,‘

6. Observe action of dump interlocks., The following should occur upon
opening the dump switsh; ‘

a, HCV-139 and HCV;239 open,

b; Pressurizer heaters cut off,

co Fuel and blsaket Feed pusmps . stop.
d? FGV=929.and FCV;93b,open,

€. ch;§3hAclosé§o '

fo Steam va.lves“close°

7. Watch core and blanket pressures. When they level off (at about 285 psig)

restore dump switch to closed position,
; p : \

8. Stop dump recorders.
9 Start feéd pumps,

10. Restore pressure, (pressurizer heaters will come on automatically when
dump switch is closed.) - '

11, While raising pressure, compare Baldwin cell readings with same pressure
on both, Record both readings at several pressures, -

12, When pressureAreaches 500 psig, start circulating pumps.,

13. Raise pressure and temperature to 600 psia and 214°C in preparation for
Test 3, W

-  1%¢ Remove chart records, Mark each chart with "Dump Test No, 2;” the date
and what quantity is recorded, e.g., "core pressure,"

Test 3, (DumpAbeginning &t 600 psia, 21’+°C’)° This test is a combination’ of
Test 1 and 2, The dump timers will be set using the information obtained in Test 2
. end the system will be permitted to go through a full dump, Procedure is as
follows: :

l. Set dump timers on basis of results of Test 2,

2. Conhect recorder to dumpfvalve position indicators. Vent throttle valve
positions will also be recorded,

3.. System should be at 600 psig, 214900 Set valves on Baldwin-cells so
core pressure is on one; blanket pressure on the other,

4,. Remove jumpers from dump timer contacts in circuit 3a,

5. Set the temperature scammer to repeat banks 1, 2 and 3. Start dump recorders.
Mark time index on each chart, '

 UNCLASSTFIED




UNCLASSIFIED 11.
6 Open manual dump switch,

7. Obgerve action of dump interlocks. The following should occur'immediately
upon opening the dump switchs

a. Vent block ialves: cut off.,

b, Pressurizer heaters cut off.,

c?' Feed pumps stop,

d? Condenser cooling wateffincreaées.
e, FCV;93h closes,

f. Steam valves close,

At thg énd of thefimér dglay, the following shog;d oceurs -
8, Dump valves opeh, |
b, Purge pumps stop,

+ o HCV-335 and HCV-336 close.
d. HCV-34k and HCV=4ilk close,
e, Cold trap valves close,

8, When the dump is complete, stop: all dump recorders. Remove charts and
- mark properly. (See step 11, Test 1). :

Test 4, The principal purpose of this test is to determine the time required
to bleed off the overpressure when the system is operating with 100 ppm of
oxygen, a temperature of 250°C and a total pressure of 1400 psia. Procedure is
much the same as Test 2,

1. .Bring the system to desired temperature, pressure and oxygen concentration.
- Follow same procedure as in step 3, Test 1 except add oxygen to fuel and blanket
systems,

2, Carry out step 4, Test 1, o
3. Check that both dump timer contacts in circuit 3a are Jumped,

L, Set temperature scanner to repeat bank 3. Start dump recorders, Mark .
time index on each chart. Mark oxygen flow charts also.

5. Open dump switch,

.6, Watch core and blanket pressures. When they level off (at about 605 psig)
restore dump switch to closed position,

UNCLASSTFTED —
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7. Stop dump recorders. .
8. Start feed pumps.

9. Bring pressure back up to 1400 psia, - (Pressurizer heaters will come
on automatically, but.set point in pressure controller may need.to be retarded
to prevent excessive temperatures in heaters,) v .

10, Put core pressure on both Baldwin cells and recbrd readings g£ several
points while pressure is going UPo o :

11. Remove chart records. Mark each chart removed with nééeééary infor- .
mation, ‘ oo

Test 5. This is a complete dump from 1400, Procedure is as follows:
1. Set dump timers on basis of results of test ho'
2o Remove jumpers from dump timer contacts in circuit 3a.

3. - Check tare settings on dump tank weigh cells, thenlconnect fuel dump
tank live weight on one manometer, blanket dump tank live weight on the.other.

b, - Operaté concentiate-dilute switch to bring live weight in fuel dump
tanks to 140 1b, ' . '

59 Store 400 ijof condensate in blanket condensate tank,

. 6, - Connect recorders to position indicators on dump valves and vent
throttling valves, : '

7. . Check Baldwin cells.

- 8. Set temperature scanner to repéat banks 1, 2 and 3, . Start dump recorders.
- 'Mark time index on each chart.

9. Open dump switch,

‘ ‘10, Observe and record dump tank live wéight manometer readings at 15-sec-
intervels from the time the dump switch is opened until there is no more signi-
ficant change, - : .

11, - When the dump is complete, stop all dump recorders, Remove charts and
mark properly. (See step 11, Test 14),

-Test 6. This is a repeat of Test 4 with different initial conditions, ~
- Initlal conditions. for this test are to be 100 ppm of oxygen, 280°C.éﬁd'2000'psia,
Venting should continue.: until the pressure levels off in the neighborhood of”
960 psia. Between Test 5 and Test 6, the récorder should be changed from dump

valve position to vent block valve position,

- Test 7, This is a repeat of Test 5 with different conditions, Reconnect
-recorder to dump valve position indicator after Test 6, Set dump timer on

527, /2
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basis of results of Test 6, Bring system to 100 ppm oxygen, 280°C and 2000 psia,
then go through steps 2 = 11 of Test 5,

Test 8,  After the completion of Test 7, let the reactor cool off;, then
remove the rupture disc assembly, Test 8 will consist of dumping with the core
and blanket interconnected. Record dump tank weights before startup when all the
water is in the dump tanks. Start up and bring the reactor up to 600 psia and
214°C. In order to duplicate the initial conditions of Test 3, oxygen should

not be added, Go through & dump as in Test_3, After the dump is completed, deter-

mine and record dump tank weights,

Test 9, This test consists of operating for some time and dumping with the
rupture discs removed, Start up and bring the reactor up to 100 ppm oxygen,
200 psia and 280°C, Record dump tank weights before startup and after the
operating conditions are reached. Operate for several hours, recording dump tank
and condensate tank weights at intervals to determine if there is a significant

transfer rate. Note in the Log any difficulties encountered in operating in this -

fashion, Whén sufficient information has been cbtained at steady operation, go
through a dump as in Test 7, After the dump is completed record durmp tank and
condensate tank weights, '
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