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SENERAL MDONMITORS

MODEL 4500

MULTICHANNEL COMBUSTIBLE GAS MONITOR

1.  INTRODUCTION

KOTTF

217 intormation comtained Ln Lhis instructicen manual may be nesd only to in—
ctal1l and aperate the Model 4800 System provided by GENERAL MONITORS. The
sale of the instrunent dees not licemse the user to reproduce GENERAL MORI-
TORS® drawings OF To utilize proprietary circultry withount priex written
permiesint.

The Model 4800 System iz azx easy to install ond operate as any combustible
gas monitnr awvailable. However, this nanual =should be read in full, and
the information contained herein understood, before attempting to install
or operate the sYstem.

GENERAL

The Model 4800 Hultichannel System is designed to provide contimicus depend-
able service in monitoring for puitemlially =xplosive concentratione of most
corbustihle gases OY VADOIS. Noxrmally only a periodic calibration check is
neaded to assure dependable performance.

The salid stats controller accommodates uvp to 16 individwal active channels.
Tt mounts in & standard 19 inch rack or panel, and it must be installed in &
ron-hazardoue, weather protecied arcas :

2ny of GENERAL MONITORS' low temperature catalytic bead sensors may he
used With the aysteRs Sensur asseublies may be mounted ountdooxs in hagard-
s areas. They must be connected to the controllear in accordance with
the instructions in this manual.

The Model 4800 is desigped to nomitor conceatyrations of combustible gases
and vapors in the range 0 - 100% Lower ExXplosive Limit (LEL}. There are
relatively few combustilble gases Which showld net be monitoeraed by the sys-
+tem: however, as a precaution GMI should alway=s be consnlted to werify the
feasibility of monitoring any gas or wapor other than thoses specified at the
time of purchase.

Fach active channel on the controller provides independent information from
rhe sensur comnected to ites EBagh channel has a separzte meter [O=100% LELY:
a 4-20 ma analog output cignal; three potential-free relay contacts {two fer
the two gas alarm circuits (HIGH and LOW) and one for the Malfunctien Alarm
ciroult); and visual status indicstexrs for ncrmal gparation, gasz alarms, and

malfunection.
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GSENERAL MORMNITORS

SENSOR OFERATING PRINCIPLE

A high efficiency source sopplies constant direct current to a Theatstone
Bridge cirewit. One leg of the bridge is formed by two bead elements In
saries contained within Lhe sensors Theae Leads are hezted by the direat
surrert.  The other leg, lopated on the channel control card at the control-
ler, is a resistive divider. With the sensox sxposed to clean air, any ind-
izl bridge imbalance 1s krimmed out with a goxre pot. Whan a ecombustiblea
gas/air mixture diffuses into the sensar, it oxidizes on one of the heads
{the "active® bead, which has been catalytically treated}. The second {ref-
arencel bead lnert to cumbuikilile gases,; compcnsates for anbiant tenparature .
Mmidity, and pressvre variations. The cxidation at the active head cavses
a temperature increase which produces an electrical resistance change and
impalances tie Wheatstume Broidge. The difference in recisztancae bhetwean the
two beads is proportiomal te the concentration of the combustible gas. The
signal from the bridge imbalance is amplified at the channel contrel card,
and is displayed &5 % LEL on Lhe channa]l mster.
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SENMERAL WMIDMITORS

II. SYSTEM COMPONENTS

4. SENSORS

Suveral Lypss (BP/N'=) of manaora arc availakle {cee Jention X). The proper
sensor P/N will have been provided with the Model 4800 system if GMI was in-
formed of the gas or gases which will be monitored. Most gases which are
combustible ceu Le monitored including moat hydrocarkons, hydrogen, and oar-
bon nonoxide.

CAUTION: & sensor has & different senzitivity to cach gap. GMI ghould ba
consulted if & sensor is sxpected to detect more than one gas, to determine
the best calibration gas.

The SFNAOR ASSEMBLY (P/H 10266) is comprised of the sensor plus sensor hous-
ing, The sensor assembly is approved for NEC Class I, Diwision 1, Groups B,
=, and D hazardsus axeaz. When used with ceneor BN 10001-1, +the assemhly
iz performance certified teo CSA {231.2-NO. 152-1976.

2 variety of sensor covers may ke purchasad. They preovide extra protection

from wind, weather, and dust., See Bection XI for informatiomn on selecting
the hezt =ersor cover for variouns conditions.

B. CONTROLLER CHRSESTIS (P/N 20507)

The Model 4800 controller chassis accommodates from 1 to 16 independent
channels, It is designed for installation im a 12 inch rack or pansl, and
it iz geperal purpoos clootriezl configquration.

Each active chamnel has a =eparate chamnel control card {B/H 20555}, which
may bc removed or ipcertad inte the front of the contreoller chassis after
lowering a hinged door. There are two such doors situated on either side
of & center front panel divider. The doors are locked in the clesed posi-
tion by means of four lecking clamps. Two doors ars provided so that cne
block of eight channels may ke calibrated without disrupting the cperation
of the othsr eight chamnels. When a door is apen, all gas alsxm relays in
that kank of eight chamnela arc held in the standby meds. 1In thisz mode the
meter will continue +o digplay the gas concentration but the relays will
not be activatad.

Mounted en the center divider are two CALIBRATION WARNING IWDICRTORS which
glow a steady red when the doors are apen. The diwvider also contairs a
MIMULL RESET SWITCH, which raegatg latching alarm cirenite.

Each control card cperates in conjunction with a relay medule. IJeveral ra-
lay opticone are availakble, as describad in Section TI-T, Realsy modnlas are
inserted frem the rear of the controller chagsis. They are rigidly nounted
so as ko wate with the control cards. If not installed or if improperly
mated te the oontrol oard, the grssn HOEM LED =n the front panel will not
1l11lvminate.
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GENERAL MONITRRS

CONIHULLEER CHARSSIS (B/N 20507) (Cont'd)

Tndividual senseor terminals and analog output ternminals per channel are por=-
panencly mounted on the lower half of the rear panel of the chaccizs. Thay
ars wired to fixed connectors. Copmon POWER and SIGNAL BUS BARS are con—
pected to the rear of the fiwed connectors. The power input tranzformers
ars mounted uderneath the relay modoles.

Ventilatien holes are provided in the chassis to facilitate conmvection alr
cooling. They should not he obstructed. -

CHANNEL CoNTROL CARRS (B/K 20555}

The control card is an electronic circuit card partially enclosed in a metal
frame, which attaches L the £ront panel., A4ll ceoentrol moedules axe fully in-
dependent [(except for Z.C. source transformera} and operate in conjunction
with their respective relay nodnles.

The standard front panel indicators are high visibility wide—angle LED'=.

The red HIGH and amber LOW indicators flash when a channel is in alarm, =o

as to foous maximum ablsnticon, The greesn HORMLYL indicater glows steady to
indicate the system iz operational following a timecat period of 45 seconds
after power is first applied. The timecut period allows the system to stabk-
Lize withowt spurisus elarma, sinee thoe HICH and LOW alarm sirouits are dix—
abled during this period. Note also that the NORMAL indicator will be in-
aotive in the presence of a system malfunction or if that channel's relay
module is ot installed.

an amber malfunctior (MALF) indicator is it whenever a2 malfunctieon is detected
in the circuilry of that chamnn=l, and it= assseisted malfunctien relay is then
de—ensrgized {this relay operates normally energized). The HIGH and 1OW alarm
circunits are rencered inoperative during a system malfunctien.

The calibraticn adjcstnent potentiometers for each channel are accessible
through perts in the f£ront of the control card frame when the calibraticen deor
is lowered. These potentiometeors axe labselasd "High", "Leow", "fpan®, and "Erra'.
Their functicns are explained in Section V.

RELATY MODULEDS

Pach relay module consists of an electronie printed circuit board assembly
munnted in a m=tal frame., A connector on one end mates with the contrel card.
Perminale For the connection of external equipment (alarm horns, fans, etoc.)
are availabkle at the opposite ends, The medunle is held rigldly in place by
means of two thraaded faatoncers.

all relay modules, irrespective of opticnal configuration, are compatible with
all channel centrel carde. Hoermally 211 chapnels in 3 oontraller will be

equipped with the Ldentical relay configuration.
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RBLEY MODULEZ {Cont'd)

D.
Uue Lhe following o properly crder or identify a Modal 4800 relay module.
1. Determine relay type:
SPDT LFDT SPDT-Heavy Duty
Unsealed PSR O20574-1 B, 205751 /M 205761
fealad P/ 20574-2 P/H 205F75=2 N/h
Z. Identify latching or nen-lakohing operation:
E/A 20877-1 Latehing high and low gas alarms
20577-2 Hon-Latching high and leow gas alarme
208773 Latching high, non-latching low gas alarms
3. Identify energized or de sonorgimed epcrakions
B/ 205781 Norm=ally energized gacs alarms
20572 2 Mormally de—energized gas alarns
Mote the following important infornation.

2. To corpletely describe a relay nodule three mumbers are required. For
axamole, an unsealed DPDT relay set, with latching high alarm and non-
latching low alarm, normally de—cnergized, iss Model 4800 DRDT ralay
module (Z20575-1, 20577-3, ZO057E-2).

. The malfunction relay is always normally energlzed, nop—latching.

&, AF uzaed bherein nermally energized or normally de-energized refers
to relay operaticn with power applied to the contreller when no
alarm condition exists,

d. The configuration considered standard is unsealed SPDT, latching high,
non-latchine low, normally de-energized {(20574-1, 20677-3, 20575-2.)
Other acrficuratisns ars opticnal.

a. ontact ratings are:

EPLT - 3 ampz =t 117 VRO, recictive
DEDT — 3 amps at 117 VaC, resistive
E. MISCELLANEQOUS

Blank centrol card pansls (B/H 2053d=1) and relay wnodule panels {BP/H 20538}

are provided for inactive channel spaces. These panels preserve the at—
tractive appearance of 2 system in vhich less than sixteen channels are em—
ployed and quard againgt tampering and daet.

Extender card: to facilitate the repair of faulty channel control cards and
ralay modnles are provided.
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111. LKASTALLATION INSTREUCTIONS

The Model 4800 Controller st be irnzt=lled in a waather-protected, non-—
hazardous arca. It may be mounted in & standard 127 rack or panels Hount-
ing and cutont dimensions are shewn on Figure 1.

The mountitg should be as free Crow shock and wibration as poosiklc, Cau—

timm must alse be taken not to obstruct the ventilation heles which allow con-
vection air eooling. Altheugh the controeller is fairly ilgmare to electromag-
netie interference, 1t should not be pounbted in close proxdimity to radie tranc—

The system will operate on nominal line power of 117 VAL, 50/60 Hz or 24 VDC.
230 VAD, SU/60 HE operaticn is avallable on special reguest. (HOTE: do not
connect a systen provided for 117 VAC cperation to 220 VAC, or vice versal.
The system does not have a power on-off switch, 50 powsr miust remain disce—
nected untlil all other wirlng vunosctions ares made., A power on-off owiltah
iz not included to eliminate zccidental system shutdown, since the systen

ig designed for comtinwenms use to maximize protectien from combustible gases.

T AC iz to -pewer the system, connect the line power zupply to temrminals LINE,
NEUTRAL, and GROUMD {L, M, and Y on terminal bleock TB3 located on the cen—
ter panel on the rear of the vonlruller. Refer to Pigure 1, which followes.

Primary DO power may be provided by any 24 V nominal dirxect current supply.
Heavy Auty cables zhould e used to prevent excesaive veltage drop, and tha
mable run should he as short as possible. Connect the pesitive supply to (=)
and the negative supprly to (-) on terminal block TB4. Internal dicdes pro-
tect the sysbkew i the svent of inadvertent supply rovoercal.

B, LOCATION OF THE CORTHULLEER
mittera or sinilar equipment.

E. POWER CONNECTIRNS

. DBATTERY BACKUP

an emergency I back-up supply may be utilized on a system normally pow-
ered by 3.C. OConnect the bhattery positive supply to terminal {+) and the
negative supply to (-} on t=rminal bleck PB4, using Ne. 14 RWC wira.

MOTE PHAT THERE IS WO PROVISION FOR BATTERY CEARGING. A SEFARATE CHARGER
MUST BE CUSTOMEER — SUPPLIED. ©CARE MUST DE TAEEN THAT THE CHARGER DOEE
NOT INTECT VOLTACE TRANSIENTS ABOVE 30 V, WHICH CAN POTENTIATLY OCCUR FROM
SOME CHARGERS WHEHN NCT EQUIFFED WITH A GOOD QUALITY RBATTERY.

Hominal power consumption of the system is approximately 5 watts per chan—
nel in the absence of an alarm condition. I% reaches a maximum of approxi—
aclely 12.% watts when the channel ic in high alarm. This will inrrease
«with increasing senscr cable run distance and with certain alarm relay op—
tions. Be sure to check that & suificient power reserve exiszts to maintain
operation for the amcunt of time the battery wemld sperate Anring an AC

power failure.
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WIRE INSERTION INSTRUCTIONS
FOR WEIDMULLER TYPE “TOP" TERMINAL BLOCKS
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NOTES: |

{. STRANDED WIRE IS PERAMISSIBLE, BUT SOLID WIRE IS PREFERRED.
2. WIRE PI/ST BE STIRIPPED, AS SHONAY, AND FLUELY INSERTEL,

3. LEADS MUST NOTF 8& T/INNED.

4. THE USE OF ANY SCRERIDRIVER OTHER FTHAN THE FROVIDLD
“CENERAL MONITORS MODEL OR ANY STRAICHT SHANK (EAZINET)
Y8 MIIN, BLADE MAY CAUSE iNCORRECT FTrENTENNG, AREAN THE
BeoEn HEAD OR DTHERWIEE DAMAGE THE TERMINAL BLOCK
AND 175 CONNECT/OM.

ocrossr 1384
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SEANERAL MDRITODRS

LOCATION OF SENSORE

ceveral wariazbles are involvwed in selecting logations o install sensors
+to aos=ura +he dotsotion of combustible gages. There Are nn hard and fast
rules defining the optimum location. However, the following general sug-
gestations sheuld be considered in regard to particular conditions at the
zite m Mode) 4200 ic being installed.

(1) Vapor Lensity

(2

£3)

{4}

(5)

Whether the gas/vapor to be monitored is lighter ar heavier than air
will affect =ensor placement. For Jighter-than-atir Jgages, sSEnsors
should generally be placad c=lase to the woof o eedling in indoor in-
ipnstallations, For gases much heavier than air, sensors should gener-
ally be lucated near the flocr or ground when thers are no air qurrents
in the area. Casas with a dangity egqual te a2y, or slightly greater
than air, will tend to rise, particularly in moving air.

iy Currentes

If thers are winds, fans or other sources of air movement, combustible
gases might tené to rise or to Aanmmlate in certain seetions of a Zaci-
lity. Local air currents should be studied to aid in selection of sen-
sor locatiens.

Likely Sources of Gas Emission

In general at leaxt one sensor shom1d he located in close proximiby to
sach point where a leak of a combustible gas 1s likely to occur. This
iz particularly impeortant whem a ligwid naving a low wvolatilivy is to
be monitorsad.

Environmental Factors

avoid installing sensors where they willl be unnecessarily exposed to
wind, dust, water, shock, or vibration. COaserve the TteEmperaturs
range limitatinne af sensers, covered in the Bpecification section of
thi= manual.

fatalytic "Poisonsg®

Sensors will be adversely affectsd by proleonced sxDosure to certaln
materizls. Loss of sensitivity (i.e.. reduced response to combustikle
gasez}, or corrosion, may be gradwal if such material are present in
low copeentra-ions, or 1t may be rapld at high concentrabtions, The

mare important materdals adverszely affecting sensors are:
-Halides (compounds containdng chlorine, fluecine, boosdine, or iodined.

-Sulfur compounds such as 507, HaS and CE3.

—Heavy metals such as tetra-sthyl Llead.
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D. LOCATION OF SFRSORS [Cont'd)

=gilicones {ofteny vontainsd in greasss and aerogenlzal. Siliesnes Ao not

shewically attack +he sensor, They instead coat the catalytic beads
and therefore reduce or stop the oxidation of tha combustible gas at

the catalytically active bead.
—acid vapors.

=Canstic liguids or vapors.

the presence of =uch materimls in an ared doeg oot necesgarily preclude
the use of & catalytic bead sensecr. <The feasiblity of using a sensor
in such areas must be determined by an analysis of the specific factors
in =ach epplicaticn. Hoewever, Sonssrs uged in such arsas venally re-
guire calibraticn checks cn a wnore frequent basis than normal, and typi-
cally have a shorter 1life than normal., In many such applications the
normal two ysan warranty wenald noet apply-

Cdodk dek R ATITT QMR & &

SMI disconrages the painting of sensor as=embliea for ©Two DEASONS.
First; if the sensor head is painted over, gas will not be able to dif-
fuss into the sensol. Secondly, many paints oontain lead compounds

whirh can poison a8 ESnsor.

K.  SENSOR INSTALLATION

Various types [P/N's) of sensors can be provided with the Model 4800. How-
ewver, the installation method iz identioal in all cages. gee Bartion X for

information on =sensors avallable.

althouyh senscr= and centrol oards are interchangeable, i+ is recomnendad
that each zenscr be used with the chanmnel control card it was matched with
at the factory.

GMI hydrocarbon seasors are approved for NEC Clagse T, Division 1, Groups By
¢, and D hazardous areas. To assure eafe installation, contosrmance with
appropriate clectrical sodes is nsceszary.

The SENEOR ASCEMBELY [B/W 10266) eonsists of any GMI hydrocarhon sensor plus
o semmul housing (normally CMI /W 102532 housing). The senzar is connected
+5 the controller using 3-coaductor stranded cable, and must be inpstalled
with conduit in hazardeus areas. Total leop registance excluding the Sensor
muxt nok ewcced 40 ohme.

e to the low levels of sensor signal woltages, shielded cable will be re-
guired to guard against extranscus slectrical noise foond af come industrial
farilities. The shielé must be enclosed in a suitable insulating outer jac—
¥et, and must be grounded only at the controller.* Care must he taker to
assure that the shicld doec not @ome inte contact with the asnser housing
or metal condwit. One ground terminal is provided for every twWo sensors
and is located on +he mounting plate above the set of TB2 terminal

Llocks ™™
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SENSOR TNESTALLATION (Cont'd}

Avoid running semser aablez colose te hign power oehles, tadin tranamission
line=, or cables subject to pulses of high current.

Capamy cable sconnacktions must be crimped and snldarad for stable oparation.
Usze only continuous, unjointed cabkle runs if possible. Improperly spliced
cable can result in corrosion, resistance changes, and drift,

Te connect the cable at the sensor, remove ths P/N 10252 housing 1id to
reveal the terminal strip. The sensor is connectad in ths housing according
to the colo= dezignationc chown in Figure 2. [The green and arange posikions

ars not used).

Sensor cmbles are connectad at the contreller at the s=2t of TR2 torminzl
blocks locatzd aleng the bottom of the rear of the contreller. The channel
nanker (from 1 =0 16) is identified for each TB2. Connecticns are identi-—
fisd*** g= {1, 2, 3 and 4 {terminal 4 is not peedl. Oonnect the cahls at TR?

as follows:

Tarminal MNumber Cohle Color
1 Black
2 Peed
3 White
4 HC
x Using the ground termirals provided (see Figure 2.

X% on emrlier modsle the gronnding terminal was part of TB2 for =zach channel.
Ho grounding terminal was provided on controller Sertal Numbers 1-25.

*ex On 2/M'z 1=25% march TE2 iz labeled B, R, and W.

cable runs should not exceed the tollowing distances (maxinun loop Tesls-
tince of A0 chme):

AWG METERS FREY
14 2320 7600
16 14R0 1800
E: 210 30UL
20 580 1900

IMBORTANT: Sensors should always be mounted pointing downward so that water
wiil not ba able to acommulate on the sansosr head. Mounting shonld bhe as
fres from shock and wibhratiem as possible, and shauld ke conveniant feor
calibration checks in plase. The senzor housing must never be opened when
powsr is oh, otherwise the explosion-proof integrlity of the scosur assembly
im winlated. fThe threads on the housing 1id mast be fully engaged.
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ALARM WIRING CONNECTIONS

Pefar to Figure 2 om the following page. Connections per channsl are mads
at the set of sixteen terninals TB1 along the top rear of the controller.
Mote that each connection foT nigh or low alarm hes & hunber designatien {1,
%, and 3) along the left hand zide of the terminal strip. This number
designation is in accordance with the following code,

GAS ATLARM COWEFIGURATIOCN CORE

(4] Hormally de-—-snergized 2 = Common
fwith pewer applied) 1 Wormally open
3 = Hormally closed

(B} Harmally energized 2 = Dommon
(with power applied) 1 Normally cleosed
3 = Hezmally open

Hote that the wmalfunction zelay operates normally energized when power i=
applied to the comtroller, and vorrespunds o Codes "B" above., Thoe seandard
SPHT enntacks zre rated 3A at 117 VAC, resistive, Do not ntilize an in-
ductive load without first comsulting the factory.

Thkd &k CETIPTON *&xas

Txternally applied high voullagss way be present on the toerminale of the
relay modunles., Thess will generally be independent of the supply to the
controllar. Caution should be exercised when working in this area.

Tlectric shocks felt when wiring Lhe alarm relay contact on low voltage
DO svstems indteate the presence of wunsuppressed inductive loads, and
should be investigated.

ANBLOG OUTEUT CONNECTION

Tha analeg output must either be uwsed or jumpered, or the system will not
operate. The %wo analeg output terminals, {A+) and (A-}, are located on
the ==t of sSixteen terminal blocks TB: above the termimnale for eosnsor

connections.

APFLYIN= FUOWER

Bafore applying power to the systep for the first tim=, all wiring connect-—
ions should be double—checked for Ccorrectnsi=. Al=ze chech to =zccure that
all channel control cards and =elay modules are firmly in place.

The system has a bthus delay featurs. Por approximately 45 ceconds after
power iz applied the alarm relays remain deactivated and front panel indi-
gators evxcept MALF cannot light. The purpose of this feature iz to elimi-
nate spuricous alarms which might otherwice result whilea the system was

gtabili=ing.
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H.

GENERAL MOMITORE

APELYING POWER (Cont'd}

Tf the MaLFunction light on any channel is illuminated during or after the
*ime delay period, the channel is=s in an authentic malfunction condition.
Refer to Sectieon ¥I, for oanges and solutions.

Following the application of power when imitially placing the system into
operation, the procedurez deacribed in Eegtion V. muzt ke performed before
the sy¥stem 1is coopletely functional. The system should be placed in
CALTERATION MODE (See Section V. EB.)] prier teo initially applying power it
the posricility of goz alarm oontacts activating after timesut wanld cmnse

prchlems.
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GENERAL MOMTORAS3

I%. INDICATORS, SWITCHES, AND FINCTIONS

% LE[L Meter. The analog meter iz acaled from 0 teo 100% LEL for the gas/

vapor for which the channsl will be calibrated. should a malfunction seeur,
the metar will read helow zero. **CAUTION** readings of 100% LEL, o high
offscale reading, indicate an explosive gas concentration ig preszent.

Mormal Indicater. This light switting dicde (LED) glows 2 steady green wher—

ever the channel is operating normally (i.e., when power iIs on and thers is
noe malfonction alarm condition.) :

Gas Alarm Indicaters. Red high alarm LED (HIGH} and an amber Low alarm LED

{LOW) indicators per channel flash whenever the gas concentration at a sen—
cor ewxcesds +the coneentration at which the respective alarm circuits were
preset, The flashing of the LED'sS will be agcompanied by the activation of
the gzs alarm relay CORCACLS. If & chamuel woves Lfrom low o high alorm
conditisn #he amber LED will stop flashing but thes low alarm relay will
remain activated.

Malfunetion Trdieator. Normelly off, this amber LED illuminates any time

there iz a fault in the channel. ©Sas alarm relays ard indicators are by-
passed during a malfunctlcon, and the MAELFUNCTION RELAY de—spergizes.

calibration Tndica~ors. <There are bwo CALIERATION WARNING LED INDICATCORE »

one for each hank of eight channels, which glow a steady red whenewver
the malibration doors are open. They are located on the center divider
of the frent panel. These LED's play no part in normal system oporaticn,
amd are incliaded to help prevant =coidental deactivation of either bank
of channsls.

Master Reset Swliteh. 2ny alarm relay which is wized for TATCHING oper-

ation operaticn, and its associated alarm indicater, will stay in alarm
condition evenn Lf the gas cungentration at the asscogiated =ensor drope ba-—
Tewr the alazm set point. The alarm condition of the relay and indicator
can only be cancelled by depressing the momentary action MBSTER RESET
SWIITLH, commen o all clhoonels, which iz located on the osntsr divider of
the front panel. Depressing the switeh haz no effect if the gas conoen-
tration is still above the set point levels.

analog Output Signal. A 4-20 ma analog output is provided for each chan-

nel. Wiring connections are made to the set of TB2 terminal blocks on the
rear of the controller. The 4-20 ma signal tracks the %LEL mater. Tha
analeyg output must either bs wused or jumpered for the system to operate.
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GENERAL MQMITORS

V. OUPERATIONEL EDJDSTIMENTS ANE PROCEDURES

INITIAL START-UE

B.

Each Model 4300 systen 15 worpletzly checksd at the Ifacktory. +o ipcluds
malibratiom with the gas specified at the time of purchass. Howsver, a
complate checkout is =2 nesessity upon placing the system in operation to
assure 2ystem integrity. Thip invlules checking and adjusting alarm act
podnte, and performing a complete calibration procedurs for =ach channel.

ACCESS T ALAMM UE CALIFRATION ADJTITMERTS

To perZorm alarm or calibration adjustments, xotate the CALIBRATICON DOOR
lecking devices counterclockwlse, then lower bull Jduors. al) channels arc
now im CALIBRATION MODER. Both CALIERATION WARNING IMDICATORS should be
illuminated.

Tn malibration mode all high alarm apd low alarm relays are deactivated,
although the Ffront panel indicators are active. The system was desiqned
With alarm ceactivaticon in the galibraticon node to eliminate having o
i mcemnect external wiring during ealibhration.

ROTE: If the latches are not tight when the doors are being closed after
calibration, afjust the latches one turn Leyond the point where
the warning indicator goes out,

C. BLARM SET FOINT ADJUSTMENTS

£1) ILow alarm

Rotate the ZERD potenticmeter to give a meter reading corresponding
to the desired low alarm set poink. Rotate the LOW ALARM potenbi-
cmeter (L) in = vlwwkwise direction if the leovw alarm LED iz alr=ady
flashing; otherwise rotate it counterclockwisze, just to thea point
where the LED begins to flash,

(2) Eigh Alarm

Rotate the ZERO polentioweter to give B meter reading corrcoponding
to the desired SLEL feor high alarm. Rotate the HIiGH ALARM potenti-
crneter {H) in & clockwise direction if the high alarm LED indicator
is alrwady [lashing; otherwize rofate (H] counterclockwise juet to
the point where the LED begins to flash, The LOW alarm LED will neow
stop flashing. T
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SGENERAL MOMITORSI

T ALADM SEP POTNT ADJUSTMEHTS (Comt'd)

(13

Low Llarm

RFotate the ZFERO potentiometer counterclockwise back to near zero,
then check both set poirnts by noving the meter upscale onee agaln.
Whan the set points have hesn checked, ra-set the meter bhack to zere
with the ZERD potenticmeter.

Mote: Some hysteresis ia rormal around alarm set points. This is
required to prevent relay chatter. If the relays are lz2tch-
ing, the RESET will have to be depressed to deactivate alarm
cirouits,

0. CALIERATION

{1)

f2}

Proocaedure

fal Assure +that The sangor iz axposed to clean air. Do not remave
any Sensor covers in use.

flm] Rotate the %ero potentiometer so that the meter reads 0% LEL.

TOTE: &Adjustments to the LAERO porentiocmater 4o not affect SERNW
settings.

(o] EFxpose the sensor to czlikhraticon gas haviig <« kpuwa cohoentsa-
- Eian. The TLEL meter will move upscala. Allow sufficient time
for the reading teo stabilizs.

fdl Toe the SPAN potentiometsr to set the neter to agres with the
known concentration of the ealibration gas {(Genarally the cali-
bration gas will be approwinately 50% LEL.]

fal Remove thea calibraticn gas and expose the sensor toe c¢lean alr.
Allow sufrficient time for the mekser readinyg Lo staldlize. Ik
shonld stabilize at or nsar 0% LEL.

f£} If a minor adijustment 1s regqulred teo feach zecw, Lhe calibratien
im acceptahle. Adiust the meter to zero with the ZERO potentio-—
meter. If a significant adjustment is necessary to return to
rero, Iep=at the entdre calibrabivn procedars.

Frequency of Calibration

2= a rule of thuwh GMI recommends that the ecalibratien be checked on
each sensor at least every 90 days. If a sensor is installed where it
may be subjectad to cplashilng water, mud or dirt accumulalion, or ad=
verse gases as deseribed in Sectien III D. (5), more freguent cali-
bration iz recommended. The exact fregquency can vary with the sever-
ity of condrtions sy musl be established in the ficlds.
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SENEAAL MDRITOAS

CALIDRATION fCant'd)

(2}

{4)

{5}

Czlibration Check-Points

fa) & negative movemeht of the YLELD weter when +the senseor ¢ expoEad o
ralibratlon gas indicates that the white and hlagk leads of the
sensor cable are rewversed.

{h] The number of clockwise turas of the SPAN potentiometer required to
obtain the ocorrect meter reading varies frop one gas to ancther.
For one particular gas at a specific concentration a steady ir-
avease over a short period of time in the number of turns required
to chtain the correst meter reading indicates that the senser is
1ozing sensitivity, and is prokably reaching the and of its useful
life. ©GMI highly =e=commends zeplacing the sensor while a few turns
ctill remain, otherwise the sensor may expire and no protection
against combustible yases will be afforded until tha failurs iz de-
tected at the mext scheduled ecalibration check. The total number
of turns of the peotentiometer is 20.

Background of Cambustible Zases

in scome applications there wwill B2 an ocoecasienzl or continuons prafence
of "background" combustible gases. Generally this will be a very small
% LEL. Usually it ig advis=able to zerc ont the background gas concen—
tration during calibeatien. To do pg, ieclate tha sensor from the =nr-
rouvnding air using a plastic bay or by placing your hand tightly owver
the sensor. Observe the reading on the %LEL meter. & gradual dreop in
reading indicates the presence of a backygreund of corkastible gaces.
With the bag in place, set the meter to read 0% LEL using the 2erc po-
tentiometer. Remove the bag and proceed with normal callbration.

FA4ke CRITION *%*v* EYTENDED EXPOSURE TO COMBUSTIELE GASES

Entended =anposuis of o seasor o 2 high concentraticn of combus*ihle gases
can introduce stress in the sensing element which may seriocusly affect
perforpance. HRecalibration shonld therefore be performed after an alarm
due Ly 2 high concentration of gas, and ths sonsor shonld e replacsed,

if necessary.

WOTE: The foregoing warning is appliczble to 21l matalytin bead sensors

regardlzss of manufacturer,

FACTORY-SET ADUSTMENTS ON CONTROL CARDS

The following ad)ustmentz are factery get, and nexmally do not raqire re-—
adjustment in the field. We do not reccmnend they be checked or adjusted un-
less the system is not operating properly. If they are adjusted, the 15 ¥
supply must be adjosted flrest. any of these adjustments mnat always he
followed by recalibration. A 20,000 ohm/volt meter will ke adequate for the
measurencnts described.
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CEMERAL MOMITORS

FACTORY=EET ANTISTHENTE ON CONTROL CARDS {Cont'd)

(13

(2)

[ 3}

Electronics Supply Bus

T=ing the wolt meter, set the alectronice supply bus, measured betwsen
the hottom of 17 and the bottom of R15, to 15 + .025 wvolts, wsing the
NERT 15V" potentiometer (RI16).

Bridge hmplifier Bias Adjustment

Rotate the SEAN potentiometer (R36) fully countarclockwlse so as to have
zarpy differential voltage to the bridge amplifier. Usinc a high imped-
ance volt meter, cumeched hetween TE3 {(the junction of rseisztors RIL4,
1%, R20} and the emitter of transistor 05, measurs the offsat woltage
of the bridge amplifizr. Set this reading to 0 + Smy nsing the BIAS
potentiometer (R33).

Sensor Current Adjiustment

With = sensor or dummy load [(P/N 10102} properly comnected to the chan-
n=l, and an acecurate DC milliammeter in series with either the white or
the black sensor lesd, ==t the current to read 300 ma * 1 na neing the
"SENS" potenticmetsr {R34). The reading may be checked at any time by
measuring the voltage across the "ourrent sense” resistor R0, The
reading on a high impedance wolt meter should be 450 + 1.S5mw.
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EENSRAL MORMITORS

¥I. 3YSTEM FRODLEME AND TROUBLESHCOTING

SFMERAL

He

It is highly recommended that spare sensers be on hand at all times, While
GMT gensors are the most reliable, longest life catalytlc bead sensors a—
wailable, swusor failure tends to ke tha largest potential caunse of real
down“ime. & full complement of other GMI recommended spare parts should al-
so e on hand.

GMI's warranty will be veoided if damage results from repair efforts in-
wolving replacement of PC board compenents or other system componentes,
other thon routins replacement of recommended spars parts. TE iz recom-
mended that defective control caxds, relay modules, o controllers he re-—
turned to the factory for repalr even if the warranty has expired.

MATHTENANCE

once installed, Lhe Model 4000 system reguiras little or ne routine main-
+enance other than periodie calibration checks. GME recommeands that a cali-
bration schedule be astablished and adhered to. GMI also recommends that a
log buuk bLe kept showing calibration dates, date of =ensor or other crm-

ponent replacement, ekc.

The removal of particunlate matbtar from accesscry Sensor oOTETH MAY be fac-
ilitaked by the nse of an aporopriate halogen-free zolvent. Water or 2tha-
nol are examples of suitable solwvents. The accessories sheuld be thoroughly
dried, with cempressed air Lf npeasszary, bofore refitting *+o the Aenzsor
hody. 2 calibration check should be made after the cleaned cover has kean
re=installed because the cleaning progess ma¥ have increassd sSensor Tes-
PonSTe

TEOUBLESROOTING TAELE

The information presantad in the following table is dasigned to correct the
more commoh problems which appear during system starting and operatlion, and
shich ace repairabls by a eompetent operatnr.

ghanld the wariocus actichs suggested in the table tail to restore hormal
opcration, the dsfactiva cephonent shrm1d ke —~eplaced and returned for re-—
pair. Replacing a control card necessitates re-calibration.
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GENERAL MOMITORS

VII. SPECIAL WARNING

Through engineering decign, testing, mamufactoring technigques, and rigid gquali-
ty control, General Monitors delivers the finest gas detection systems avail-

able.

The uter must recognize his responsibility ror maintaining the gas de-

Lzcbion system in cperational sondition.

{1}

{2}

{3}

(4}

(3]

{&)

CENERAL MONITORS recommsnds a calibration coheck on a regular schedule.
The calibration check should he condneted at least every ninety {(90) days.
This is the only method of inguring proper s¥sTem operation and response
to combus+ible gases. More frequent calibration checks are enconraged,
to spot problems zuch as mud collerting on the sensor heads, accidental
painting over of sensors, etc. A calibration check iz defined az the pro-
cedure of applying & known concentration of gas to the SyStem Sensors
while sksexving the controllsr. The wvimmal display will indicate the gas
concentratios and activate alarm indircaters/circuits in direct relation—
ship to yas concentration. Calibration adjustments must be mads 1f zw—
anlts are ot wariance (fSee CALIBRATTON =eckion of this manuall.

CENERAS MONITORS cantions, as with all sguipment of this type, ths b hiigh
lavals or lony exposure to certain atmespheres will "poison" the =ensor
catalyst ard eventually affect sensitivity. See Segtion ITI.D. {5} for
specific information, DUse in such atmospheres reguires callbration checks
om a more frequent schedula than normal. Geperal Mondtors should be con—
sulted for application feasibility determination before ianstalling a =sys-
tem in such atmospheres.

CEMEEAL MONITORS sensors and sensor housings are designed and tested for
use in certain classes of hazardous atsospheres, IZxplosion-pruol ioteg=
mity cannot he wmaintained if sensers and sensor housings are operated in
other than the "as dasicned" condition, Terminal access covers of senscor
housings must be on. Sensor housing must be installed in wswurdance with
Haticnmal Elestrical COoade arceptable practices for the class of hamardous

atmosphere,

Coanecrs are designed with sintered metal or screen Covers which act as
flame arrestors. Do not operate sensors without screen or sintered metal

parte in place.

CENERAL MOWITORS gas detection systems are primarily SAIFETY devices for
the protection of personnel and facilities, apd mu=t be "always Teady™.
With proper ianstallation, rcalibratien. and maintenance, the system will
provide contimmous monltoring of hazardous areas. The user must assume
all liability tor misuse of GENERAL MOWITORS gas detection systema.

The system's full two year warranty will he voided if customer personnel
or thirf parties damage the System Auring cepair attewpts.
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GENERAL MOMITORS

WIIT. WALRRMNTY

GMI warrants all of its products to ba free from defects in workmanship or ma-
terial under normal use and sarvice within two () years (3as Deleclizn)
and (1) year (Flame Detection) £rom date nf =hipment. CMI will re=air or
replace without charge any equippent found te be defective during the warranty
period. Final deternmiration of the nature and zesponslbility’ for dulective or
damayged eguipment will be made by GMI persnmmel.  Gas detection elements which
have heen poisoned by contaminants are not included in this warranty. In all
cases this warranty is limited to the cost of the eguipment. nll warranties
s gunder Aar= contingent WEON Droper TEe in the application for which the pro-
duct was intended and de not eover praducts which have been modified or rTe-
pairad without GMI approval or which have besn subjsctsd to neglect, avcident,
improsesr installetion ox applieation, ar nn which the nriginal identificaticn
narks have been temovad - or altered. GMI's responsibility under the above
warranty shall be limited to the repair or replacement at GMI's optivs ab ne
cost to the purchassr for parts o laher, of any component which Ffails during
the warranty period provided that the purchaser has promptly reported such
Fadlure to GMI in writing and GMI, upon inspection, found such component to be
defective, The purchaser muct obtain shipping instructicns for the return of
any item under this warranty provision amd ceompliance with snch instruction
shall »e a condition of this warrantiy.

FZCEPT FOR THE EXPRESS WARRAWTY STATED AROVE, GMI DISCEATMS ALL WARREBNTIES WITH
BEEGARD TO THE PRODUCTS SOLD HEREUHNDER THCLUDING ALL IMPLIKD WLREARMTIES OQF HNER-
CHANTARITITY AND FILTHESS AID THE EXPRESS WARRANTIES STATED HEREIN ARE IR LIED OF
ALL OBLIGATIONS OF LIRBILITIES O THE PART OF GMI FOR DAMABGES INCLODING BOT HOT
LIMITED T CONSEQUENTIAL DAMAGES BRRISING OUT QF OF 1IN CONWMECTION WITH THE T3IE,
CE PFERFORMAIICE OF THE DEODUOT.




GERMERAL MORMITORS

T¢. GENERAL SFRCIFICRTIONS

CONTROLLER

Dimensions:

HWelight:

Mounting Configurations:
Tenparatirs Xange:

POweT =

Meter Reasdout:
repeatabl 11 ty:
Tinearity:
Alarm Circults:

Status Indicators:

Ccutput Signalsz
Plectrical Classification:
Warranty:

SENSOR

Tvpe:

Temperaturs Range: -
Response Time:

Zero Drifis

Typiuwal Life:

Electrical Classification:
HWarranty:

Cables

ADdmm X 178mm X 37Emm (18FW X 7UH 14.9"'D).
18kg (45 lbs.).

Rack, panel.

=129C t23 {GEYC {(O°F to 150°F).

105-1 30VAC/50~60Hz

205 255VAC/50-60HE

22~ 10VDhZ

5 watts per chammel nominal @ 117Wac,

Rangs 0-100% Lower Expleosive Limit (% LEL}.

4+ 2% full secale

+5% full scale

High, Low and Malfwmection. S2DT 3 amps @ 117
vAC reloys por alarm circuit, peor channzl,
standard. High and low alarm relays normally
de-energizaed. Malfunction relay normally
enexrgized. Othor options avallable.

Flashing amber for low alarm; flashing red for
high alarm; green for Mormal (power on}; steady
amkber foar malfanotion.

4=30 ma ints a maximun 6§00 chm load.

General purpose (nron-hagardous, indaors).

Two yelrm.

Diffusion, low tempe-rature catalytic bead.
standard Industrial and Figh Temperature
Combucstible fax.

=EEOT £n 49300 [—659F to +200YF) standard: high
tenperaturs special to 200%C (400%F).
Pepically & sasend tims constant whan awzposed
to 503 LEL of methane gas.

Lass than 5% per year.

3 years in normal zervice.

WE™ Clags I, Diwision 1, Groups B, C, and Da
T Years,

2 wira marimaw csble langth allowsbhle hatween
eontrollar and sensor assenbly with ane wWay
resistance of 20 clms {total 40 ohms loopl:

AHG METERS FEET
14 kL 7600
16 1450 4800
12 o/ 3000

20 BB 1400




SENEAAL MORMNITORAS

X. EENEDORS

The following is a list of GMI sensors generally wuased with the Model 4800
Sy=tems

B/N

10001-1 Standard Industrizl Combustible Gas Sensors
TUs=d for certain light hydrocarpons such  as
nethans, ethane, propans, hirtane, and pentane,
and for hydrogen. Temperatures range from =-55°C
to 93°%¢ (=65°F to +200¥F)]. TFerformance certil-
Fied ta OFA ctandard CFR.2 Wo. 152=1378.

10001-1% Sane as F/N 10001-1 except greatly improved
rogigtance to pmisans s1Nch as HMDE [ Hexamethyl-
disiloxans} and HpS

1o03id-1 High Temperatimre Standard Industrial Combustible
cas Sensor. Sanme as FAN O10001-1 except it may
be used at temperatures up to 2D (40098 .

100581 Same as P/H 1000%-1 except sensor body 1s staloe
lass stecl. Performanoe certd fied o C32 ztand-
dard C22.2 No. 152-1976.

1o0ES -1n : Dame as DN 10068-1 aweast greatly improved
registanca o polsons such asz HMDS (Hexamethyi-
dizileozane} and Ha8

P/N 10252 sgansor housing is= narmally used with all sensors sxcept FTE approved
sensors. speclal PTE approved sensors and sensor housings are generally used in

Furoma.
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SEENERAL MONMITDORAS

%T. BACCFASORIES

CALTERATION ECUIPMENT

Calibration agcessories may be purchased from GMI. Coulaclh the factery or
yeur local zepresentatiwe for technical or ordering information.

The B/N 1400200 Portable Calihration Chamber 1s used o calikbrate senswrs for
any cpeoific <ombustible wapor which has a bolling moint pelow ambient temp—
srature. The customer must provide his own sample of the liquid to use with
the chamber. ©GMI provides a micreoliter ayringe with the chamber, [or emxach
messuromant of wvolumes t5 bhe used. Instruckions for usze are provided with

the chamber.

GMT /M 1400150 portahle purge calibraters are available for several common
gases, including hydrogen, nethane, aethane, propane and butane.

Tha portable urge calibrater is a ready-for-use assembly including a lec—
ture bottle containing approximately 50% LEL of the gas ordered, plus rego-
lator and adapter which fits over the senswur, Replacewsnt cylinders are alzo

avallable.

SENSOR COVERS

The information below is of a general nature. GMI or your local representa-
tive should be contacted For specific recommesdalionss

NOTE: TZ sensor covaers are nused they should remain in place duaring calibra-
tion. If they are golrng to Sg oleansd, Lhe se=nsor should be racali-
hrated afer the senszor cover ig re-installed. Although several of the
available covers de not affect sensitivity or response time thenselves,
acovmulations of dust, dirt, water, glboe, may Jdo 50

{1} Dust Guard Zssenbly (270 101105

The dust quard assembly is a simple, thraaded stainless steel [type 303}
crlinder with a disposable wire scoeen bt ous emml. It iz =asily un—
aorewed for cleaning and/or replacement of the sereen, The screen mat-
srial i=s stainless steel {type 316) with a rominal 40 micron mesh. This
accessory 15 specially desligned to prevenl dast and particulate matter
From reaching the sensor flame arrestor. Such debris can plug the
screen and limit the amount of gas reaching the active surface ol the
sansor. When the dust yuerd is installad, this proklem is minimised and
flensor wespeonse is wirtually unchanged. The dust gnard i= alseo avail-
able in a kit (B/N 10044) with twelve replacable screemns. It can be
nses as an effective winkdscIeesn, and i3 recommerndcd for corrosiyve, windy
or high temperature environments. A typlical anplication would be in the
area suwrrounding a dryving oven.
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(4}

{3}

Sintered Stainless Steel TDust Guard (P/N 1800822}«

The coanstruction of =his accessory is similar to B/N 10110 abows, but it
has a 3mm {1/8") thick sintered stainless steel disc at ons end. The
budy mwalerial is steinless steel. It hag an internal thraad for inztal-
latinn on the sensor body. This dust gquard provides protection from
fine particulates and windy ehvironments. It ghould be used only in 4Ary
locaLions because of the tendoney of the sintered diese o abgork water,
which would thenm act as a gas diffusion barrier wuntil the disec dried out
again. This dust guard reduces sensor ra&sponse, S0 it must never bhe re—
meved for calikration.

Splash Guard {P/H 10395-1):

¢he Splash Gunard is a rugged VALOX plastic eylindexr which screws into
place over the sensor body. It contains a =eries of internal baffles
and o =talnlesz =tsel mesh which are Asgigned to deflect water spray
away from the sensor flame arrestor. The Splash Guard is recommended
for areas where heavy rain or frequent eguipment hosedowns oogur.

Sensor Plow Chanber (2/W 10066]:

The Censerml Monitors Scncor Flow Chamber is constructed of alumininm
{optional stainless steel construction available). The chamker has an
internzl thread inte which a2 senser may be zcerewed, and two threaded
ports which acsept 1/4 inch tube fittings=. The chamber is designesd for
inserticon inko a sampling system.

Cuct Mounting Plate (2/3 10041):

PThe Duct Mounting Dlate is =z zectanmgular plate measnring 73 ® 114 mm
{2.88" ¥ 4.56"] econtaininrg four ecaptive mnounting =screws and fTitted
with a Neopreme O-ring =eal. The gensor is mounted in a threaded
hole in the copkasr of tha plate. The assembly is idesliy suited to
the wmopitoring of ducted aijr. HNote that the sensor sbould be mounted
pointing dowvn, protected f{rom excessive ailr velocity and in a posi-
#ion o Facilitate racalikration. Tf air welooities w11l bz high,
any of the sensor covers described abowe as being suitable for windy
areas may be used.
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251-013

281-007%

a81-112

851=205

VREICTDES
See Section XK.

20555

Vardous
see Page 4

EENERAL MOMITORS

¥IT. RECOMMENDED SPARE EARTS

FOR OWE MODEL 4800

FOR UP T TWG ¥YEARS OPERATIOH

DESCETPTION

Fuse (eirenit symbol F1). Located

onn each channel control card.
1 amp, 28500

A0 Fase (rear panel).
2 amps, 250V, InG.

EBC Fusze {(rear panel).
10 amps, 125V, 380.

Fose {interface hoard). 1/damp, 250V.

Sensor.

Channel Control Card

Relay Mard

EOANTITY

i6




