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UTILITY MONITORING FOR THE ANTIPROTON SGURCE
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The purpose of the utility portion of the FIRUS system is to
alert humans in the main control room, at Phillips farm, and in
building 10 control room when either environmental conditions
are unhealthy for antiproton source devices, OT electrical ar
mechanical equipment is malfunctioning. When first envisioned,
the FIRUS system consisted of the following equipment:

(1) 2 FIRUS mini-caomputers (wall mounted. 1 fire.,1 utility)
(2} emergency power supply (also wall mounted?

(3) coax hardline caommunication cable

(4) junction boxes

(S) contact points and analog transducers
(&) three—-pair 18 gage shielded cable g
(7) silent printer .

Each mini can monitor 1& contact points or 15 analog points or

a combination of contact and analog points. Each contact point
can be more than one physical point if the points are wired in
series. An alarm then indicates any one of a group of points

has opened.

The following devices/quantities are proposed to be monitored
by the utility portion of the FIRUS system:

(1) sump pumps

(2) LCW (Low Conductivity Water)

(3) auxiliary generator

(4) service building temperatures

(5) stub room/tunnel temperature

(&) stub room/tunnel humidity .-

After the number of quantities to be monitored (see table I} was
determined, it was found that two or three minis would be required,
or a FIRUS crate could be used. A FIRUS crate is an “old beam
transfer crate" with 25 slots which hold cards to either monitor
16 caontact points or 15 analog points. The space requirement for
the crate system is about half a relay rack. The emergency power
supply could remain wall mounted, or it could be rack mounted with
the firus crate. Conversations with Al Franck and Rich Mahler
concerning availability, expandability,cabling, and cost indicate
that the FIRUS crate is the preperable option for the antipraoton
sopuvce.

fwo contact sets per sump pump would be used. The first opens
when a controlling float reaches a high water paosition, and the
secaond opens upon loss of 120 VAC power .to the pump. '
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“The LCW cacling system for the rings enclosure will be derived

from new equipment in the Central utility building (CUB). One
transducer for water pressure and one transducer for water
temperature will located just downstream of the 1000gpm, 150psi

pump in CUB. The LCW cooling system for the antiproton target hall
and pretarget enclosure will be extended from the main ring LCW
system at service building F-23. Since the main ring LCW system

is already monitored by FIRUS, no additional monitoring is
necessary, as is true of the hot water (HTW) and chilled water (CHW)
systems used for heating and airconditioning.

The auxiliary power generator (to be laocated autside service
building 350) has a panel (to be located inside service building
50) with 8 monitors of contacts. A FIRUS contact will be wired
such that if any one of these 8 manitors trips, the FIRUS contact
will open, indicating trouble with the auxiliary power system.

Service building temperatures are proposed to be monitored with
either one to three distributed contacts that open upon a high
temperature limit and one contact that opens upowm a low temperature
limit or two distributed analog temperature seqsprs with FIRUS
software set limits. The service buildings are heated and
airconditioned, so temperature monitoring provides a check on the
correct operation of the air handling units. The high temperature
limit will insure a healthy environment for the electronic equipment,
and the low temperature limit will protect water pipes from freezing
in winter.

An analog temperature sensor with FIRUS software set limits is
proposed for the stub rooms. Human access to the antiproton

rings enclosure will be prohibited if a beam is present. Remote
monitoring of environmental temperature allows an.operator to
comfortably assess any long term danger to electronic equipment

and decide if and when an access should be preformed to investigate

a high temperature indication. Also, during bakeout of the
accumulator, access to the rings enclosure will he possible, but
not comfortable. The high temperature limit for electronics is

higher when the electronics are not operating., and the flex;bxlxtg
of a analog temperature sensor would be very useful.

The rings enclosure is heated and indirectly airconditioned by
service building forced air ventilation. The possibility of
electrical equipment damage due to condensation erxists in the
summner when warm, humid air could be cooled in the nearly
constant temperature, below ground rings enclosure. An analog
humidity sensor, with a FIRUS software set limit is propased in
sselected stubrooms to provide a check on the ventilation system.

Because of the limited access to the rings enclosure, the
selection of temperature and humidity transducers ta be
located there should emphasize high reliability and no
periodic maintenance or calibration.

Following is a list of monitor points (table I) and a 11st of
sensor hardware (table I1). —
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TYPE , C SRELAY cowTAeT ; A= ANALOG
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VPoivT LocAhrioly DESCRIPTION Iypg
2. |APro-TL| APi0 —ALL | HIR. TEMPERATLRE LI
5.2 |4P10-T2 | 4pI0— A1L£ AR TEMPERY . A=
5-% |Aro-T3 |Ari0-447 | | /" i 2
-4 |Ar0-TL| pP20-A3L | 0 /
%_‘g. APIO-T2 ,f,aga-ﬂz‘# n ;/ ,',l é
2-6 AP3O~T3| AO0~ A37 ] " I C
APSO-T1 | pesO-ASL 1 1
3'.% APSO-T2| ApPSD~ #54 f:’ /" H f
2-9 |APSO-13| pogo- A7 | 1 "o s " p3
2-10 |APT8-TL| AFTE-BL | 1 "o T c
2-14 |APTE-T2 | BptE~- L6 | N 1 I c
512 |F23-T | A23 N /" N |<
243 |F27-T| F27 v H c
3-1 |T-T6 |ACO TUNNEL AIR TEwPERATURE LimiB| A
3-2 |T-TIA |Alo s7v& | HR TempERATURE Limis| A
3=3 |T-H1 |p10 STNE |AIR H-ImIipiyy A
3-¢ |T-148 | D29 STVE | AR TEMPERATIEE Limirs p
=& |T-TZ |42 TUMVEL | AR TEMPIRATHRE Limrs| A
-0 |T-13 |AR0 STUE | AR TEMPLERAITIRE Limrs
-7 |T-H3 |A30 s748 |AIR  Hunt Ty ﬁ
3-8 [T-T¢ |Af0 ST~E AR TEMPERATHRE Lims| A
P~ 9 |T-Ts | A50 s7-0£ |BIR Jem PERATURE Limis | A
3=40 | T~ S | ASO STwE | AIR . . H=MI0ITY /<{
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APPENDIX /4
CABLE  LENGTH  cALciAT/ON

THREE TYRES oF cAE AREe WEEO IV
THE WTILITY MIN/TVRING SYSTEM, MULT]™
CoNpucIIR  TRwNK CA8LE FIR LonG

CABLE RINS RBETwEEN LUILYINGS ) 3- PHA

CABLE For SroRrRI SHELE RUNS ) ANVD
T-CononcToR CAHFLE IR R¥E_LAc.

- CononcroR AND F-PAR SEELE JRE

Farmicsse STock [TEMS, Wil THE

L MUILT! ConNPucToR CABLE MST Q& ORUERED-

DEScRIpTlIoNS FotLiow 2

MULTIC o) ou ETVR

19 Twis7zn PAIR, INoivionAuy SHIECHED)
|& GAGE, STRANOES |, wird VINYL T ks

IR &a AL . | Q:ﬁ[,zr/ﬂd'?
_3-P4IR |

| FT .32
i117o—oxoo CABLE, AUDIQ AND DATA, 3 PAIR
 INDIVIDUALLY SHIELDED, CHROME VINYL W/
{ORANGE STRIPED. JACKET, CONSOLIDATED WIRE
ING.5353 OR EQUAL, 18 GAGE, 16X30 STRAND.
‘03 _ |

S-congucToR

T 19
';170-0680 CABLE, G.P. MULTICONOUCTOR —
CONTROL, TINNED COPPER BRAIDED SHIELDING
PVC PRIMARY INSULATION AND JACKET,

AWG 16, 3 CONOUCTORs . -
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RN |
avanlwsep .
APPSO /
/jgngnoﬂ gox|19{10] 4 700’ JUNCTION BoX 700
APPSO
fupifrm/ gxl1918 | 4 700’ | JvinweTiew pox| 200’
' APTE
qulz/fmv gox {19 | & 1 /525 JUNverey oY 1828
SP-| 3l2z| 4 250" | sp-2 250’
SP-2 3|2z} 4 105" | Frus crare | oS!
sp-4 3121 4 250" | 5¢-3 250’
$P-3 3|2 4 165" |AP3O T-80X | |45/
sP-$ 312 4 | 250 |$P—6 250’
$P-6 312 4 | les’ |As0o T-#x.| 165’ |
SP-7 312 4 st |spcg | 15
sP-8 3|12 4 st |sp9 -
SP-9 S|Z2|4 Soo’ |mm 2018-12 goof
SP-lo 32| 2 |455" |4p30 T-Box |4s5
SP-12 3l2| 4 15/ | SP-11 15’
SP-1l 3|12 ¢ 220" |AeT8 T-80X | 220’
SP-13 312 4 4o’ | AeTE T- BoX | S40/
Lew Teme | 3|2 4 400" | mwt 182/-7 4&0:
Lew PRES |3 121 4 Goo’ |Mm 1521-8 | 400
Aux-pv |3 (4] L 120" Avso T-ox | 120
e . et
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ApT8 J- BoX

[ el e &

FRom HPsie |Fepae| PIST F3iety
Ar10-T1 |3 |4 | 4 13¢' | Firws cesrz | 1357
Arto-rz |3 |4 | 4 15" |Firas cksre| IS
Arto-r3 [ 3|L | 4 136 |FIR=S crars| I35
AP3o-T1 |3 |4 | 24 120! | P30 T-KoX| |20’
AP30-T2 |3 |4 | 1 g | Az T-pox| <
APZO— T3 (11 4 120! | AP20 T-g0¥ | 120
,@PS'@-M 14| 4 120! %P{@ T-8ox |20
Apso-T2 |3 (1 | 4 s' |20 T-gx| S
Arso~T3 |3 |1 | 4 120/ | pPs0 T-gox | 120
AeTE-T2 |3 |1 | 4 120" | Apr8 T-w0r | 207
aers-T2 |3 |4 | 1 &' | AT T 50 | &
F23—~T |3 |1 |4 290" | APTB T- gox | 290
F27—=T |3 (114 360 /
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FROM #eale |\Hepme| 217 | T2 ey
/ Avai| sep
460 |3 |4 | 4 | 335 |FIRs casre | 3687
ALO srug [3 |2 | 4 | a5! |FIRNS crATE g6’
p1o sruB |2 |2 | 4 185" | Pirus cesrs | (95
%AZO Tuwvvel | 3 |4 | ?SS" Flems cRATE ?5‘5'/
430 sruB |3 | 2| 4 140" | AP30 T-g0x | 140
Ade srB |3 |2 | 1 3/ | AR T-mx |3 S’
ASO sTH8 |3 |2 | 4 106’ | APS® T-KOX | 100]
A6O TwvwerL | 3 covo-| 4 290’ |Aplo .STHE | 2907
AL svuB |2 como,| 1 95! | ppjo 28 v4 | 95
D10 Sriff |3 como. | d 910’ | plo sTVE 90
A 20 THVNEL| 3 como. | 4 170" 410 s798 | 170
Aso sTug | 3 como| 4 90" |AP3e 27vAc| g0’
A4 STHE |3 cowo,| 4 315! |pP30 24 vac| 31s
Ao S7=E |Zcowmo,| L Joo! |prsp 27vAc | 100f
|9=PRIR CagLE = 29254 co, =2071'|
3-PHR camE = 70000 + 5T = 7350
B-cowd, caBE = 12007 £ S = 1260
| oy -] | -




