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II. INTRODUCTION

Before aLy experiment is allowed in the reactor, it must be established

that its containment is sufficient to prevent any damage* to the reactor

or harm to building persomnnel in the event of any conceivable accident.
Instrumentation on the experiment acts to maintain parameters within limits
such that containment is not put in jeopardy. The instrumentation may act
directly on the experiment, such as pumps, heaters, etc.; or it may act to
reduce the reactor power. The instrumentation of the first class, since it
has little effect, if any, on the reactor and other experiments, is impurtant
but vill not be considered in this report. The instrumentation of the second
class has a much greater offect on the entire reactor facility and is most
important to the reactor operaiors and other experimenters. Uninterrupted
reactor operation, for reasons to be given below, is to be maintained if at
all possible. Thus, the experiment safety instrumentation must fulfill two
basic raquirements. First, it must always operate vhen containment is ih
jeopardy and second, it must be free of signals which can falsely shut down
the reactor.

The safety instrumentation on earlier experiments at the LITR has caused
many shutdowns and long delays before reactor start-up. Much of the trouble
was due to faulty components and non-standardization of circuits. Non-
standardization caused delays in uncovering instrument and system faults.

At the ORR, the xenon problem places a much larger premium on continuous
operation. Where, at the LITR and similar reactors, it is generally possible
to start the reactor up at any time after a shutdown, shutdowns of more than

a few minutes at the ORR will result in downtimes of at least: five to six
hours. Shutdowns at the ORR necessitate removal of the tank cover and
replacement of part of the reactor fuel with elements in vhich the xenon

has decayed. Also, experiments are more apt to give trouble during the reactor
start-up following an unscheduled shutdown. Taking all of the factors intec
consideration, some shutdowns at the ORR might require 10 to 20 hours downtime
before the reactor could be started up to full power.

The experience it the LITR has shown the need for good electrical and electronic
components and a 1ist of preferred instrument and control components has been
prepared by the ORNL Instrumentation and Controls Division. BSee Secgion VI for
further information.

The design of the experiment safety system has evolved through trial and
error so that it is now possible to specify many circuit features which are
necessary and others which are undesirable. The method of the tie-in of
uprmutomrmmemmlommmwh-nryw
part of the system. Modular unite have been developed vhich standardize

* Here iamage refers to the contamination of the reactor tank and pool water
with materials of the experiment as well as the release of reactor fissiom
products.
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m“dmmﬂﬂummhhmﬂmudtrﬂhm
quick repairs vhen faults occur. These units are available as siores
Mn—nm.unu.muewhmummmum-
area on the part of the experimenter.
Hithm-mmu“,mmcuun-dthn)wtﬂmn
enumerated.
9 Mumurw“wuuum
the number of fa'se reactor shutdowns and at the
-—u—mmmr«mw.
2. Stress the for standardization of instrumentation

need
to insure rapid comstruction, modifications and
maintenance.

3. huﬂummimmmdmﬂﬂm
to safety signals from the experiments. (Section III).

4. Describe the experiment safety system at the ORR
and LITR for transmission of these signals. (Section IV).

5. Describe the manner in vhich the experiment must
provide these signals. (Section v).

6. Inform the experimenter of a preferred instrument and
component list. (Section VI).

7. List recommended practices which, if followed, should
wwnuumxpqucmuam
personnel associated with reactor building during all
phases of its operation. (Sectiom viI).
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Described herein are the modes by which the experimenter may decrease reactor
jower or alert the reactor operator of a- impending reduction in reactor
power .

A. ORR Response

1. scres

A scram signal will de-energlze all shim-rod holding solenoids
and all rods will drop under the influence of gravity and water-flow forces.
Once the scram relay drops out, ummwmmo.mu«d,m

gasma flux doces not decrease in the same way. Three minutes after shutdown
the gamma flux is at least 10§ of its value at fuil power; it is above

after 2k mirutes. mmnﬁrmwm—unumm
fuel, and the heating will be increased by gammas from structural materiils,
other experiments, etec. After the rods are released, the mechanism must be
reset to its lower limit, which takes at least five minutes, and the rods must
be withdrawn to start the reactor, vhich takes at least eight minutes. On
many occasions the xenon-135 concentration will build up so that after this
13-minute delay it is no longer possible to start the reactor. It will then
be necessary to change fuel in order to start.

2. Setback

A setback is a controlled reduction in reactor power. This 1is
accomplished by driving down, with a motor, the power level demand on the
servo system. The decrease is exponential with a period of 20 seconds; the
setback is terminated at 500 kv after Th seconds. Because of gamma heating
there is no point in continuing the setback below 500 kw. A complete setback
is shown in Curwe B, Pigure 1. Often, & small decresse in neutron flux will
“cure” a high temperature conditiom. Such setbacks, requiring only a small
decrease in reactor power, may be carried out by the servo-controlled rod
alone. However, if the setback request continues, the servo-comtrolled rod
will reach the lower end of its travel because of the effect of long-lifetime
delayed neutrons. At this time other rods will automatically be inserted as
~eeded to keep the servo-controlled rod in its operating range. As a result
the reactor will be subcritical at the end of a long setback, end shim-rod
vithdraval will be required at 300 kv to become critical sgain. The reactor
power can, however, be increased agair almost immediately, if desired, and if
the setback signal has cleared, Tf the reactor remains below 5 megawatts
more than a few minutes, the xenon prohiem is very similar to the situation
after a scram.

3. Reverse

A reverse is an insertion of all shim rods, drivem by their
arive mutors. Although a reverse is not normally provided in the experiment



-in, it is used to

for some rveason the setback does not take place. This is
the servo is turned off, and after a short delay if for some other reason
reactor not t
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k. Alarm

Mnh—limlwthbutacmrollﬂuiuwtmuth
experimenter's annumeiator on the Control Room instrument panel. It should
be mentioned at this point that this annunciator is also actuated whenever the
experiment is reducing reactor power.

rrmwu—-u,mm.wuu“mmmtnm
.mywmxm,cqmmmmxmm

setback or screm level. In the situstion vhere the experiment is not manned,
mummnn.mrymm,umnummno which

may require the dispatching of a man to investigate the experiment.

B. LITR Response

It is plamned to rework the existing reactor comtrol circuits so
that the experiment tie-in facilities will be the same in every respect as
tucse in the ORR. The recponse to a scram signal is very similar to the ORR
response shown in Figure lA. On the LITR, the fast setback decreases the
power on a l7-second period and terminates vhen the power raaches 1% of full
power. The slov setback decreases the power on & 90-second period, also to
1§ of full power. The fast setback is the only setback available t- the
experimenter. The power decreases scmevbat more slowly than the ORR when
a reverse occurs.



]

'5'
IV. QNR AND LITR EXPERIMENT SAFETY SYSTEM

The Safety System to be described here has evolved through several years
of experience with resctor experiments at ORNL. Figwre 3 shows the de

of this System and its relation to th. experiment and reactor controls.
hmmnanncierMsuww side of
are available for the tie-in of an experiment into thi
concerning these tie-in comnections will be given

AlltthMotﬂm)ﬂllmmtmntim are available
tcpre&ﬂommummunqeuu aths are a le to produce
a reactor setback. Bach device at the expe: ui to

- Sper rop-out path), and the other path
requires that a comtact be closed for action (make-up path).

The comnect.ons to the circuits which actually operate the reactor comtrols
are completed through a devier which sha’l be referred to as an E-panel.

Each experiment must provide ts own E-panel. This paue. is a stock item
m-yumnmo‘leum&. The unit contains five relays
(RE101, 201, 301, 401, 501), 6 mcmivor lights and a comtrol switeh. It is of
plug-in construction and may be conveniently inserted into its appropriate

spot in a cabinet located in the Reactor Control Room which houses the E-panels
for all exgeriments.

A. Scram Circuits

Relay RE4OL ls actuated by the drop-out action path mentioned above
and RES501 is actuated by the action pa The de-energizing of RELOL
and/or the energizing of RE50L initiate a scram action. Bach device
(pushbutton, instryment, pressure swilch, ete.) which may initiate a scram is
equipped with two contacts, for example, Ul and U2. Contact Ul is usually
closed, and opens to scram; contact U2 is usually open and closes to scram.
The two actions should occur simultanecusly. If the device ‘3 one half of a
two-channel system (see Section V for a definitiom of a channel and its
requirements ), and invariably it will be, the other channel simultaneously
will operate V1 and V2 in the like mmaner. The de-energizing of REAOL will
open REMOL-B vhich de-energizes R28. Thne emergizing of RES0). will close
RES01-B which energizes . R and R2BX are the reactor slow* scram relays,
vhose comtacts control the shim-rod holding eolenoids.

Any loes of the experimenter's power feediig the Safety System wilil
drop out relay KBAOLl, ther=by causing & reactor scras. This will be the
case even though the experiment does not have any safety switches vhich operate
into the scram circuits.

* Here the word slow distinguishes this type of screm from the one which is
initiated by signals from the reactor neutron level and period electronic
safecy circuits.



B. Setback Circuits

Relay RE2C1 is actuated oy the drop-out action path and RE301
is actuated by the make-up action path. in case of the scram, each
device vhich may t a setback is equipped with two contacts, for
example X1 and X2. Contact X1 is usually closed, and opens to setback;
comtact X2 is usually open, and closes to setback the reactor. The two
actions should occur simultanecusly. If the device is one half of a two-
channel system (see Section V for a definition of a channel and its
requiremects), and invariably it will be, the cther channel simultanecusly
will operate Yl and Y2 in the like manner. The de-energizing of relay RE2C1
opens contact i?201-B waich de-energizes relay R27. A normally closed contact
on R27 calls for a reverse, inserting all rods when R27 is dropped out. The
reverse is delayed by the slow drop-out of R27, vhose movement is damped
mechanically. If the setback initiated at/the same time through the action
of RE301-B on relay R24Y proceeds successfully, the resulting negative period
will cause contact RS33 (om the period recorder) to close. This makes up &
gseal-in circuit on relay R27 through R27-3 before R27 actually drops out
thereby inhibiting the reverse.

C. Alarm Circuits

Relay RELOl monitors any alarm condition vhich is transmitted to
the Reactor Contrcl Room. Any device which may initiate a Control Room alarm
is equipped with a contact vhich will operate an annunciator located at the
experiment. This annunciator will contain an suxiliary contact on one of its
internal relays which will work intc the REIOl circuit. This auxiliary contact
vill open in the event of an alarm conditior and de-energize RE1Ol. Contact
RE101-B will then open and actuate the experimenter's Control Room annunciator.
Those annunciators (at the experiment) vhich are required to alarm the
experimenter's Reactor Control Room annunciator must have their asuxiliary
cortacts wired in series so that any one contact may drop out relay RELOL.

D. Peedback of Information to the Experiment

The Safety System is alsc designed to feed back information to the
mnrmszmmdmmthmmunnmrm&m
signal has been received at the Control Room. This is accomplished through
the action of the REAO.-D and RESO1-C contacts in the case of a scram actiom.

If either RELOL and/or RESOl operates, the circuit to the experimenter's scram
annunciator is broken and thereby annunciating the fact that the Comtrol Room
has received his scram signal. In .ike manner, RE201-D and/or RE301-C will
break the circuit to the experimenter’'s setback annunciator and inform him

that his setback signal has been received by the Control Room. In additiom,

if the SE1-5 contact is opened, which is the case if the experimenter’'s E-panel
control switch (to be described in detail below) is not in the "normel” positionm,
the circuit to the experimenter's tie-in annunciator is broken. This will
produce an anruncistion informing the experimenter thet his Safety System is

not operative.
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E. Experimeat-to-Reactor Control Panel !l-hml)

As shown in Figure 3, much of the instrumentation for each experiment
operates from ita own power source, separate from reactor control power. The
interconnection between experiment controls and reactor controls must therefore
be associated with two scurces of power. The actual interconnec:ing devices
are the five RE relays, located in the E-panel in the Reactor Control Room. The
coils of these relays are energized from the experiment power source; their
contacts are in reactor comtrol circuits operating on the reactor control power
aovIce.

Each E-panel has a comtrol switch which completely isolates the relay colls
from the experiment instrumentation and bypasses their contacts in the reactor
control circuits, when thrown to the "discomnected” positiom, This permits
working on the experiment equipment without fear of disturbing reactor operation.
A "test” position is also provided which permits the experimenter to freely
simulate the various scram, setback, and alarm signals without disturbing the
reactor system. It is felt that this "test” mode will relieve the experimenter
from having to design his own test circultry and may help standardize check out
procedures. It should be noted here that this switch must never be turned to
either the “test”’ or "discomnected” position while the uan,t-'—-% is operating
ander conditions requiring reactor comtrol for safety. This switch can be
locked in the "normal”, "test”, or "disconnected” position with a key. During

the time the experiment is not installed in the high-flux zone, the reactor
operator keeps the switch in the "disconnected” position and locked to avoid
interference with his operation. when the experiment is inserted into the high
flux zome, the switch is locked in the "normal” position and the key retained by
the reactor opera%or to assure contipuity of protection.

On Figure 3 can be seen the details of the control switch, SEl. Contacts
SEl-1, SE1-3 and SE1-5 through SE1-10 disconnect the E-panel from the experiment
by disconnecting all vires fed by the experimenter's power source. Inasmuch as
reactor control relays R27 and R28 initiate reactor control actiomn when de-
energized, it is necessary to imstall contacts SE1-2 and SEl-k to energize these
relays when the switch is in the "disconnected” position. In this way, throwing
the ~witch to the "disconnected” positiom will inhibit all Reactor Control
actions initiated by this experiment. In order that reactor and experiment
operators be informed of the status of the control switch, and the intercomnection
in general, the experimenter 's annunciator in the Reactor Control Room and an
annuncistor (the tie-in annunciator) st the experiment will show an abnormal
condition vher the switch is in the "disconnect” positiom.

In the "test” position, the loop from the experiment to the E-panel is completed
by keeping contacts SEl-1, SE1-3, and SE1-7 through SE1-10 closed. Thus, the
feedback of scram and setback signals to the experimenter's annunciators is
retained just as though the experiment were tied into the reactor control system.
With the switeh in the “test” position, all action of relays R27, R2LY, R28, and
Re8X (and consequently any reactor operation) by the experiment in question is
inhibited by keaping contacts SE1-2 and SEl-4 closed and SEl1-11 and SEi-12 open.
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1t should be noted that, with the switch in the "test” position, the experimenter's
tie-in annunciator monitoring the position of the switch will indicate that the
experiment is not tied in since SE1-5 is open. Also, the annunciator in the
Reactor Control Room will indicate an abnorwal comndition for the experiment

since SE1-6 is open,keeping RE101l de-energized.

If the intercomnection (between experiment and E-panel) is disturbed without

the control switch having been actuated, the circuits are arranged so that it is
very unlikely that protection will be lost without warning. Severing the inter-
connecting cable will initiate an alarm, a reverse, and scram. Grounding ail
vires will do likewise. Connecting all wires to the "hot" side of the line will
initiate a setback and scram. While there are j-wire faults which will inhibit
one type of correction without warming, it is extremely unlikely that enough of
these will occur accidentally and simultanecusly to endanger the experiment.

Another feature is incorp ated into the E-panel which permits the checking
of the operation of the individual action paths for both setback and scram
eircuits. The red light (Ll) which is operated by REMOL-C will turm on if
REMOL is de-energized due to a screm signal. The red light (L2) operated by
RE5C1-D will turn on if RESOL is energized by a scram signal. The operation
of the light circuitry under description here may be somewhat clearer if it is
understood that these lights are neca lights with a L7K resisto” built in the
vase. This resistor is not shown in Figure 3. In & similar fashion, RE201-C
will turn on its red light (L3) vhen a setback signal de-energizes RE201, and
RE301-D will turn on its red light (Lk) vhen the setback signal de-energizes
relay RE301.

The alarm circuitry is monitored by an amber light (L5) which is turned om
vhenever RE10l is de-energized. The operation here may not be cbviocus. The
contacts which operate RE101 will short ocut the amber light vhen the contacts
are all closed. When any one contact is , the amber light is connected
across the experiment power bus through a 4TK resistor.

Lines for a sound powered phone system will b2 available to all areas of the
building for communicetion to the cabinet containing these E-pancls ia the
Reactor Control Room. These are not shown in Figure 3. This sound powered
phone system may be employed by the experimenter to aid him in checking his
safety circuits through his E-panel.



V. ORR AND LITR EXPERIMENT SAFETY SYSTEM

The Safety System described in cthe previous section has been designed especially
for use by experimenters to protect the integrity of their equipment through
reactor controi. This section attempts to describe the requirements which must
be fulfilled by the experiment if the high degree of reliability of the System
is not to be degraded.

It is dec=iving tc build an elaborate safeguard system wvhich can act only on

a signal from a single thermocouple. The first requirement which must be met

by the experiment is that at least cwo ind sensing elements (each

with make-up and drop-out switches) wi for each parameter requiving
the reduction of reactor power through the Safety System. Bach sensing element,
with its associated switches, will herein be referred tc as a channel.

The two channels are to be independent in the sense that no single failure can
disable them both. It is conceded that it is possible that any one channel
may fail, scmetime in a manner that may became evident, sometime in a manner
that is not. However, it is maintained that the possibility of both channels
failing is relatively remote, particularly if the best of instruments and
components are used in each channel. The position is then taken that a rlf—
checking or trouble monitoring scheme is not required on either channel.

A. General Reguirement:

1. At least two channels vwill be provided for eack
parameter vhich requires the reduction of reactu
power through the Safety System.* This does not
necessarily imply that onme must install two thermo-
couples and two recorders (vhich provide the necessary
switches ); perhaps a flowmeter or a high-pressure con-
tact may be used as a second channel for = temperature
sigoal.

2. The Safety System will not be used to alleviate abnormal
conditions in the experiment until all other available
means (i.e. turning off of heaters, opening of valves
coclant lines) have been exhausted.

3. The experiment will have a manual control of reactor power
(either scram or setback, not both) equal to the fastest
mode of reactor shutdown that is possible with his safety
circuite.

* In extremely rare cases, one sensing element may be used, at experimenter's
option, to operate the setback circuits of the Safety System.’ Here it must be
clearly a case of protection of experimental data rather than the integrity

ainment, and that no other comtrol available to the experimenter can
provide the same protection. See item two under General Requirements.
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4. Automatic retraction of the experiment, when feasible,
will be used to -elieve abnormal conditions in lieu
of reducing reactor power through the Safety System.

B. Specific Requirements of Each Channel

1. The speed of respomse of each channel, and this
usually will be dictated by the response time of the
sensor and process, will be compatible with the response
expected of the reactor.

2. The switch contacts which actuate the Safety System will
not be employed to operate any other comtrol fumction
associate with the experiment. (The relay mentioned
in item three below will be the only exception).

3. The switch comtacts waich actuate the Safety System
will operate both “he sase-up and drcp-out circuits
of the System. In extreme cages, vhere the channel
cannot provide sepsrate switchus for this, a relay
may be used which is sctuated [.or the single contact
in the safety device. (Refer to A-Bex in this section
for further details.) However, it is preierred that the
safety device contain the necessary contacts and thereby
eliminate the relay, which detracts from the reliability
of the system. :

L. The switch contacts which actuate the Safety System will
not be designed tc “"seal in". Rather, they will remain
in the sbnormal state only so long as the trouble is
present.

5. All sdjustments for scram, setback and alarm levels
vill be enclosed within the case of the instrument.
Pressure switches or similar devices must be enclosed
in cabinets or mounted behind the instrument panels
well out of the way of any operation assoclated with
the panel.

6. No blocks or by-pass switches for such purposes as
reactor startup, special meter reading, adjustment of
setpoints, etc., will be permitted to imhibit the action
of scram or setback switches.

7. All instruments requiring external power which are used
to operate safety switches will contain a power monitoring
system vhich will operate a relay contact if power is re-
moved from the instrument. This contact will first
operate the experimenter’'s local amnuncilator. Then, the
suxiliary comtact on this annunciator will provide the
alarm signal for the Safety System.
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8. All temperature instruments which are used to operate
safety switches will contain thermocouple burnout pro-
tection. It is preferred that this burnout drive the
instrument in & direction ite to that which would
call for a reduction in power. (This will be
so vhether the experiment is manned or not.) If there
is not already a safety switch operating in this
directiocn, an additioral switch will be required. This
switch should be connected in series with the power
monitoring switck on the instrument.

9. Controllers should not bte used to operate safety
switches. Jpecial concessions will be made in certain
cases. Where a controller is used to operate a safety
switch, the burnout protection will drive the controller
in a direction vhich takes the experiment to a safe
state of operatiom.

10. Eaech safety channel which can cause a reductiom in
reactor power must provide a forewarning alarm signal
for the Safety System. If the safety device does not
have enough contacts for this, another instrument
indicating the same variable may be employed.

1l. The need for both setback and scram on a safety
channel will vary from one experiment to another.
Where the variable being monitored is under the
direct influence of reactor neutrons and its response
time is oln:mé a setback prior to a scram may prevent
SOme SCrams.

C. Annunciator Reguirements

Annunciators will be needed at the experiment for several purposes
vhich play a very important role in the safety of the experiment and reactor.
Because of this, it is necessary that close control be maintained on the type
of annunciator used in the experiment. The unit which is to be used at the
LITR and ORR is shown in Figure 2, which gives the sequence of operation nad
the circuit. Bach annunciator has an auxiliary contact on ome of its internal
relays vhich permits the re-trunsmitting of a trouble signal to the alarm
circuit of the Safety System if sc desired.

The annunciators are employed to monitor the following items:

1. Minor process troubles.

2. Process troubles immediately leading to a demand
for reactor power reduction.

3. Instrument trouble (power failure).
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k. Information fed-back from the experimenter's E-panel.
a. Tie-in connection
b. Actustion of setback relays in E-Panel
¢. Actuation of scram relays in E-Panel.

Items 2, 3, & (b) and & (¢) are re-transmitted to the alarm circuits of the
Safety System. The tie-in informatiom, b (a), is not re-transmitted since
first, 1t would be redundant and secondly, it would prevent any testing of
the alarm circuit unless the E-panel control switch were in the "normal”
position.

D. Intercommection Requirements

The importance of the comnecticn of the experiment safety contacts
to the Safety System cannot be over-emphasized. Standardization of the tie-in
connections for all experiments is stressed to minimize errors in connectiom,
and to facilitate the trouble shooting of the experiment for safety circuit
faults.

Associsted vith each experiment there will be two junction boxes (E-Box and
§-Box) which will serve as terminal points for the various vires in the Safety
System. Athirduifwﬂla-yhmtu\mzm“lwhducw
below.

1. B-Box

ma.rmmu-rw-nuq-rmuuumnummm
building in two large junction boxes which will be referred to as E-Boxes.
m-1-lmﬂmﬁwﬂnihdmmuiu,ﬂmmmoouhlm
of the building. Asmun,t-m.unuwwmmmu
at convenient locations. Bach B-Box st the ORR has the capacity to handle
15 individual experiments. The cables which commect these E-Boxes to the
E-panel are already installed. a-.mnm-zw-mm-u.
from this BE-Box to an S-Box at his experiment. Five-conductor cable is being
set up as a stores stock item for this purpose. This cable must be pulled in
conduit vith no cables other than similar safety cables for other experiments.

2. 8-Bax

The S-Box will terminate the cables from the above described
at the experiment instrument panel. This box and ite terminal blocks
also set up as a stores stock item. This box can be mounted on the back
mdmimwﬂnuwnnmimrthmtrmtml. The
mmnuwnuewtmmrumw,-—x.

REE

§-Box has been designed to sccommodate a standard set of connections for
experiment switches that initiate an alarm or s reduction in reactor power.
t“hmmomufwmm“tmmhwth!-h. The
w-‘ﬂﬂnn‘dﬁhmk. It should be emphasized that all

1IN

7
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m“muimthbwthhl-urwuhr-
connection. It is mnwu.mtmn“mq-man"at
these switches through several instruments.

mmunm—munnumqn-u-m-—u;eu-um
mm,ummmnummmmm.
umuwmmelmummu.m-nm-nmm
thwumtnu.umcm.

Ifnupu—tmummtmn-nmcmuuwmmmm-
pack circuits, additional S-Boxes will be required.

The box contains five rows of termiaal strips, ten terminals per row. It can
m-wmmuuum»mtmwm-duumm
power -reduction switches to designated terminals in this box to assemble the
tie-in to the reactor controls. Installation of the l0-conductor cable to
mlumwmmm-uwmeawm

Auuprmtmmmaehnummuaumm_ﬂdw
terminal siciz 2 (11 through 20); switches which open to initiate a scram
memwumulnﬁy‘;(nwp); however, jumpers must be

wn—mumu«:nn,;-mmmmm. All experiment

switches which close to initiate a setback are connected to terminal strip b
(31 through 40). Swvitches which open to imitiate a setback are connected to
terminal strip 5 (bl through 50); however, jumpers must be removed from the

terminals on strip 5 as switches are connected.

The first terminal strip (1 through 10) is reserved for the ten-conduc.or
cable from the Reactor Control Room; however, it will be necessary for the
mpri.nﬂrtocmtthmvmcmmmrlﬂﬂuumtlﬂ
mmwuwmtm,wemméwm—mummm
“mgumm“ummmummm-u. The local
annunciator monitoring the rﬂ-mdm-tphwm”m is
connected to point 7. The local annunciator monitoring the feed-back of set-
back signals is comnmnected to point 8.

ca-ochdwmun.nd&nﬂcrmmmr.m-h-wmmn

Ifm“ml-ux-mm,mnummmh-hu
follows: cﬂn-ctmulwsuhﬂrul-l-updn‘ulws
respectively in the second S-Box. Remove the SCRAM DROPOUT wire from point 30
xatnnms-u-mmmunrmmnu
rst 8
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is being offered for this auxiliary E-Box which will be used in all cases
where it is requested by the experimenter.

relays for the purpose of providing extra contacts for devices vhich operate
into the Safety System. The layout and wiring of the A-Box is shown in
Figue 5. It contains six reiays and six 6-point terminal strips. The
standard viring connects the coil and the two normally open contacts to the
six terminals. If a normally closed contact is desired, a wire is moved on
the relay..
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1ist is revised, it will bear a revision number and date. The user should
-hmﬁ-thuum“utthhwmm. Information and
em--dumwummmmww.
Mml(3”.

The experimenter should make every effort to utilize the instruments and
components on the preferred list because :(a) their relisbility has been
mwu-ummunetmmww; (v) main-
tmpmlutummmruththum“lﬂmm
better and faster servicing; and (c) spare parts, or complete spare instru-
ments, are generally available at ORNL.



is of extreme importance and covers

on
its comstruction and installation,
its termination. Adherence to the

A. Construction Practices

Construction drawirgs shcild ve available for all instrument work.
These drawings should include viring diagrams showing the physical wiring
of panels and intercommection cablep. The wiring and device coding shou 4
be as per ORNL CF leport 58-12-1k1.

Construction drawings should alsc specify either Special (clean) electrical
pover or Normal (dirty) power. The Special power system is a 120/2 W. single
phase bus vhich is distridbuted about the ORR. The Normal power system is a
120/208V. three phase bus which is distributed about the ORR.

it is recommended that the Special power be reserved for all critical imstru-
mentation, such as high-gain pulse equipment, regulated pover supplies, ete.,
vhere noise-free line voltages are required. Outlets for this Special power
vhen used should be ¢ and permanern labeled. This special power
system has a limited capacity wi n general not be used by most
experiments.

The Normal power is recommended for use on the bulk of the imnstrumsptation
used in experiments such as safety circuits, annunciator, control circuits,
heater power, ete.

A 480 volt, three phase emergency power system with a 100 ampere capacity

is awailable at the south side of the ORR for experimental use. This system
is normally fed by tae building 480 V., three phase, Normal power bus. It is
automatically transferred to a diesel-driven emergency gemerator upon loss of
this Normal power.

It is recommended that all safety instrumente be wired directly into the
power bus. The methcd of wiring should be such that the power leads for a
particular instrument may be removed without de-emergizing other instruments
on the same bus. Twist-lock comnectors are recommended as an altermate
method, elthough not nearly as desirable.

It is recommended that one circuit breaker be employed for all safety instru-
mentation. No other instrumentation should be powered through this breaker.

It is recommended that utility outlets be made available ati the rear of all
instrument cabinets. These outlets will be powsred from the Normal system
and will be of the three-prong type.
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B. Maintenance Dravings

It is recommended that maintenance dravings be available for
trouble shooting and modification purposes. Two different types are

;pnonm“l. An e ) mMIWW
' poth very useful. The e is devoid of - crmat on and

detailed vire coding and is convenient to use to learn the operation of
-,w-ma-mypmtmmnsu;crraun. Once this has been :
determined, m-mm-mnuummmfmm
faulty contact or component in *he system. ORNL Report CP-58-12-141 des-
eribes the standards that should beemployed in the coding of viring and
devices ‘or these two drewings. An ORNL electrical symbols list should also
be used in making these drawings.

It is also imperative that the maintenance elemeni:ry and elementary dravings
be kept up to date and on file at the experiment.

C. gout.im of the mum‘:

/he instrumentation of the experiment should be soc designed that
the minimus use of reactor cperating personnel ls required. This particularly
applies to tie interval of time fcllowing unscheduled shutdowns of the reactor.

The experiment cuntrol instrumentation is also to be s0 designed thet the
~eactor start-up can proceed smoothly, and with no delays other thar. those
imposed by reactor control instruments. Normally. the reactor will be taken
from the shutdown state (abo.t 1% of full power) to full power in )
seconds.

The experiment must in no wvay impair or delay the operation of other exveri-
ments in the building. All last minute preparation shovld be eliminated be-
cause this means that regul -ly scheduled work is disrupted and will invariably
result in the delay of reactor start-up. Just as important, it may result in &
hastily checked out experiment that could lead tv & serious accident.

D. Use of Mercury

mm«-nmmumﬂmnmmuw
umm--yn-afmmmm-nuumuw”mm
of mercury in or around these reactors. This includes all devices such as
mercury svitches, thermometers, etc, However, there are certain applications

mercury substitute device. Therefore, exception is made in the case of
specific items listed in the Preferred Instruments and Components list. ‘Taese
units are given approval on the basis of several years experience with wide
usage at ORNL. They have proven to have good relisbility, and due to their
constr ..1'on, to comnstitute practically no danger of leakage of mercury dus

¢ failure of mishandling. These units must not be used in any location
where nxma-remntowmo-xdmmuﬂmnnu-
could occur as a result atuyftn--ermdu‘uviu.

Anyuuof-rcuryoﬂnrMumrihdsbonnthnthm:mld
the ORNL Operations Division.
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