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26776 Simpatica Circle

Lake PFarest, Califaraia 92630-%128
Telephone: (714) 581-4464

Fax: (714} 521-1151

Vigir anr Websire gr: http!)/www. generalmonitors.com/f

06 February, 1995
To All Model DC120/DT220 Users.

The Model DC120 (revision 12/89) and the Model DT220 (revision 11/88) Insauction Manuals
do not adequately reflect the currenr revision of these units. These manvals are in the process of
being updated, and in order to continue servicing you on these products, please make note of the
following changes:

s The Group R hreather drain option is not available on the Models DCI20 & DT220.
The table below lists the pages where the Instruction Manual mentions a Group E
breather drain option.

Model DOC120 MModel DT220
Intreduction, Page 1 Introduction, Page 1
Specifications, Page 12 Specifications, Page 11
Confizuration Code Configuraiion Code
DC120-31X-X00-12X DT220-31X-X00-12X
is not valid 1s not valid

« To change the nommally open (NO) and normally closed (NC) relay contacts refer to the table
below for the correct Input/Output Board jumper selections:

Alarm Warn
Jumper KO | NC | NG | NC
Wl X
W2 b4
T3 I X
W X

Il youn bave any questions, pleass contact your General Monitors' Sales Representative or the
factory ditect. Thank you.

Respectlully,

Charles Simek
Technical Writer
{Jeneral Monitors, Inc.

Galway, Ireiand = Houston, Texas + Jebel Ali, UAE =» Macclesfield, U.K. = Singaporte
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HODEL Del20

COMBUSTIELE GAS SMART SENSOR DIUJAL/STNGLE CHANWEL READOUT/RELAY MODULE

I. INTRODUCTION

HOTICE

All dnformation eontained in this instruction manmuzl may be uged only ks
install and operate the Model DCL2] System provided by GENERAL MONITORS,
INC. (GMI}. The sale of the instrument doss not licensze the usar to re—
produce GENERAL MONITORS' drawings or to utilize proprietary circuvdtrry ar
information without prior written permizsion,

The Made? D12 Spstom is aazsy to install and operate. Howewver, this ménual
ghonld be read in full, and the information contained herein understood, be-
fore attempling to install o operare rhe sS¥YsTem,

GENEEAL

B.

C.

The Model DC120 15 a dual/single channel Readout/Relay Meodule to be used
with the Madel 30100 Smart Sensor. This system is desdgned to continouous-
1y monitor wmost combastible gases and vapors in the 0-100% Lower Explosive
Timit {LEL) range. Normally only a pericdic system calibrationm check is
needaed to sazure dependable performance. There are relatively few combuse—
ible gases which should not te monitored by the system; howewver, as a pre-
caution GMI should alway: be consulted to verify the feagibility of moni-
toring any pgae or vepor other than thooe specelfied at the time of purchacco.

The micreprocessor bazed DCI12D 15 houvsed in an explosion-prooifweather-
proci enclozure and may be wsed in a hazardeus locatden. Tte alactrieal
classificatlicn is Class I, Division L, Groups C and D.

HOTE: UWsathernroof and explosion proof snelosures are not included in the
Factory Mutual performance approval of these systems.

The DE120O hae Aigital displaye {0=00% LFLY and vianal erarme inddearars far
gas alarms (ALARM and WARN), celibration (CA) and malfunction (Er). Three

relavy alarm circulits are previded: (cwo for the gas alarm clreulrs, ALARY

and WARNW, and one for the malfunction alarm cirenits).

JPTIQONAL CONFIGURATIONS

The Model DC120 has been desigoed co provide a compact, [ield mounled
madule and a5 such, optional configurations are limited and must he provid-—
ed by modifications to the cirewit boards rather than field adjustable DIP
switehes,
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The standard configuration for the Model DC120 1s as fallows:
pual channel wiil with common relays,

Tatehing . ALAEM Relay — ¥on-latching WARN Eelay,

ALREM & WARW Relays de-energized.

ELERM & WARN Relay contacts normally open.

Malfunction Relay is always supplied energized with nomally ologed

gotions which may be specified when ordering are limited ta the

Eoth ALARM & WARN Relays HNon-latehing.
Both ALATDM & WARM Relay= latching.
Either or both ALARM & WARK Relay contacts normally closed.

A zingle chamnmel system will have channel 1 as the active
channel and channel 2 will be inoperative.

rmask wour original order for the Model DCEI20D you have to see if waria-
tions of the above options were ordered.

NOTE: TFactory Mutual reguires that any combustible gas controller
alarm e of the latching type and not capable of belng zet above

If the Model DC120 has been ordered with non latching relays it
sheuled be connected to an avxziliary system that accomplistes the

C. O°TIONAL CONFIGURATIONS {(cont'd)
SpET relavs, unsealed.
contacts.

follewing:
Single channel system.
g0% LEL.
latching fuanction,
0. OFERATION

The Model DC120 requires 24 VDO power for operation. It receilves the 4 to
20 MA cutput sigmal from the sSCl00. The digital dlsplay of the DC120 shows
the gac counsentration lsvel np to 99% TRL. Higher concentration levels
will canse the display to blink the 99 reading. Should a malfunction ooccour
in ap BECMO0 Smart Sensor, the DUT20 will display an "EL” on the appropriate
channel Aisplay. fAuring calibration the PC120 will display a "ca® on the
channel of the 8C100 that iz being calibrated.

1f the latching relay option is seslected, an explosion proof pushbutton
ewiteh (SMI P/ 30051-1) is installed in ene of the two 3/4" RpT ports.
iSee ltem 11 on Fiuywee 23}, If & gas ¢oncentration crae=di ng +the WARN or
ALARM setpoint g detected, its value will be indicated by the DC12D, and
the appropriate LED will be illuminated., When latching alarms ars used
and the gas conceulialion has dropped kelew the preset MARM lavel, the
ALAFM may be reset by actuating the pushbutton switch,
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D. OPERATION (cont'd)

The WARW may alse be reset in the same manner when the gas concentration
falle helow rhe WARN setpoint.

HOTE: If both charmels are in the WARN or ALAEM condition the LED's will
continue to flash and cannct be reset until both channels fall below

the seipoivl levels.
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11 IRSTALLATION INSTRUCTTIONS

LOCATION OF THE UNIT

E.

The electrical connsctions to the Moda2l DO120 muzt boe made util:i.aing -

plosion proof conduit if the unit is to be uzed in a hazardous arsa. 1In

most cases, the connecticn of the enclosure to the conduit zhould provife
gdegquate mechanicel atrength. If greater ctrength ie reguired the cneleo-
sure may be secured by the twe mounting holes located on each side of the
wnit. {(see fig, 1). '

The Model DC120 must not be located in direct sunlight as this caunses an gn-
necessary amount of heat to accumulate inside the unit, and it alao makes
the LED Aisplaye Aiffieunlt to read, In nast applicatiasns A chaded locatkisn
can be found which will mot reguire the addition of a shelf or other type
of protection.

The mounting should be az free from shock and vibration zs possible. al-

thoagh the unit is EFI resistant, it should not be located near transmit-
ters, generators or other sources of electro=-magnetic radlation.

SYETEM INTERCONNECTIONS

To yzln fvcesy to the terpinsl block [(TB1) of the DC1Z0 Lt iy pecessary to
to remove the ocover of the explosion proof housing by turcning it counter
clockwise, After the cover has been removed, grasp the red display window
by the two finger holes on either side and pull the entire display hoard
out of the unit, This will expese the Input/Outpuat Board located under the
Display Board and termimal block TB-1 which is an t1 peosition klock, (See
Figure 4).

The TR1 f£field connections for the Model DCY120 are:

™81 -1. E¥stem Reset Input

TR —2. Warning Output Relay Contact

TR -2, Worning Common Relay Jontast

TEf —4. Malfunction Qutput Relay Contact
T -5, HMalfunction Common Relay Contact
TE1 =&. Alat™ Common Belay Conmtsnt

TRl -7. alarm Qutpot Relay Contact

TRl =#. 4=Z0 ma Inpat Channel One

TRl =%, 4=20 mA Input Channel Two

TB1 =10. System Common

TElI —17. +24 ¥DC Inpat

The connections are compression type and are made by pressing down with
a snall screwdriver on the-crange twak portion of TE1, inserting the wire
and releasing the tab.
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The BO120 and twe SC100 =mart mansors units will operate from a 22 to 30
VDO scurce and will require a current af less than 0.75 amperes. There is
ne power on-o0ff swiwch, so power must remain disconnected uantil all other
WAring conmachticng are made. » power ocn—off gwitch i not included o
prevent accidental sys=em shutdown, since the systen iz designed €or contip-
uous use to maximize protection from cembustikle gasez. See Figqure (E) for
the monnection of the oM (PE1-10) and the + 247D {(TE1-11) laade.

The 4=20 m& output signals from twoe Hodel SC100 Smart 5easors are inter-

connected with the Model DC120 Readout/Relay unit to provides 1) gas ocomcen-
tration indication remote ta the Medel 5C100 and 2) alarm conditionz by way

(Refer to Fig. 1 in the SC100 instruction manual for the 5C100 connections).
1. HMake sure that the commen leads of all thres wunita, terminad 5 identified
as "CoM (BLE!"™ on terminal block TE1 of the two SC100 units and terminal

2, Connect the 4-20 ma output identified as current cut (WHT) of the Ffirst

3. Connect the 4-20 2a output identified as current sut {WHT) of the second

C. POWER CONNECTIONS
T. STCEHNAT (MENECTPTONS To THE MONET, 50100
of visual LED indlcators and relay coatact closSUres.
To intsrconnsct the D20 to the two 50100 units:
TE-10 of the DC120, are properly tied together,
EC100 to terminal TE1-2 of the Mode) DC120.
SC100 to terminal TE1-9 of the Model DCT20.
E. ALAFN WIKING CONNBSCTIUNS

———————— —

Alarm wiring connections are made to terminals 2 throwgh 7 of connector

TR of the Medel pPC1z0. The ALAKRM, WAENLDG and Malfunctlion relay contacsts
{dry) are 5pPST ard rated at 2 amperes at 24VDC or 1 ampere at 117VAC, re-
gsigtive, The ATARM and WARM relawys may have been ordered as latching
(manual resst] or ooplatching (automatic resel), as ourmally closed oo ool
ar normally open, Latching ALARM contacts and non-latching WARNing contacts
are standard, The Malfunction relay is normally energized with the contacts
held open when powsr is applied.

The relay connections are identified ipn paragraph 1L.B abowe, The contact
identified as the output ralay contact will ke either normally open or

normally closed depending on which option ha: been selected,
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E. BALAEM WLRING COUMNECTIONS (cont d}l

CARUTION: Indoctive leoads (bhells, buzrzers, relaoys, conlavlors, solencid
valves ete,)! connected to the relay contacts must be clamped
az shown in one of tha follewirg diagrams, Unelamped inductive
loads can generate voltays spikes in excess of 1000 volts,
Spikes of this magnitude will cawnss false alarms and peossikble

damagie .
GFNEFAL PURFOSE RECTIFIER
DIODE, ﬂ#nua {NOTE POLARITY)
_ OR EQUTVAL
e § N
T ‘% SWITCHED LOAD COIL
MOREL DC120 l l BELL. BUZZER, RELAY).
CORTACTOR, SOLENDLD
'ﬂ ¢t___=] VALVE, ETC,
—_—— e - — D. . CONTROL
D, G, SYSTCH VOLTEGE
METAL DXIDE VARISTOR RATED FOR 150 WRMS
GENERAL ELECTRIC V150LAZOR OR EQUIVALERT
“w, ” SWITCHED LOAD COIL
MODETL DC120 - -
REIL., BUZZER, RELAY
L{, CONTACTOR,, SOLENGID
———— - 177 ¥aC conTRUL  \YALVE. ETC-
A. €. SYSTEM VOLTAGE

after completion of the intercennections, the display board assembly
should be replaced in the housing., Notice that the two interconnecting
plugs F1 and F2 (see figure 1) axe keyed zo that the assombly cannok be
wade incorrectly.
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APPLYING POWER

E

pefore applying power to the system tor the first time, all wiring conneg-
+immzs shomld be dnohl e=cheacked Ffor correctness.

The systam has a time delay teature, or approximately 45 seconds after
the pewar is applied to the syster the alarm relays remain deactivated.

The purpese of this feature is to eliminate false alarms which might other-
wige result while the sensor beads are stubilising. The time delay ig alse
initiated when the SC100 Smart Sensor retirns to normal operation from the
malfunction mode, puring the time delay, the display on the D120 will in-
dicate a zero gas condlcion,

RLEFM SET FOINT ADTOSTHMERTS

CALTION: The following adjustments raguire that the explosion proot cover
be roemoved from the DO1ZD. It ds importawt to Frnsura that no
sombustible gas is present when these adjustments are being nade,

NOTE: Mo minimize the physical dimensions of the dodel DC120, an alarm
relay dsable switch has not been included. pefores making alarm
lTrwal adinstments or testing the systen with & gas sample, all warn-

Cimg alaym devices showld be temporarily de—activated to prevent
false alarming,

1, &alarm Level bisplay

The walnes of the WARM and ALRRM settings may be viewsd at anytime., To
do so, remove cover of the enclesure and, using a& pencil point or small
sacrewdriver, prass the switsh button labelesd DISELAY LEVELS. The WADNH
level will appear on the channel 1 display and the ALARM level will ap-
pear on the chanmel 2 display.

2. 2larm Level Setting

Te make adjuctments to the ALARM and WARY levael settings the display
window nust be removed, Remove the fowur screws securing it to the
display circuit bbard. To seat the WARN level, hold the DISPLAY LEVELS
switeh (B1) down and adjuct the WARPY +rimpes (B4} {(cee fig. 3) wntil the
desired level 1= displayed on the chanpel 1 display. ‘Yo set the ALARM
level, held the DISPLAY LEVEL switch (57) down and adjust the ALARM
rrimpot (R2] (=see fia. 23 mmtil Ttz desired level is displayed on the
channel 2 display. When completed, scoure the display window to the
digplay circult board with the tour screws and replace the cover on the
enclosare.
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ITY. INDICATORS, DISPLAYS and RESET FURCTION

% LEL DISPLAY

The digital display is scaled from O to $9% LEL fr:-r the EB-E{vaPﬂrrfDr Which
the system will be calibrated. Should a malfunctien oCon® in a given chap-
nel the display for that channel will indicate an vprd reading and the Mal-
function relay switch contacts will close. During the calibration ol a
SC100 Swart Sensor, the display raeading will be "CAM.

4 THDICATIONR), IMDICATE
CAUTION: READINGS OF 99% LEL Ok HIGHER (A ELIRKEING 2 :
AM EXPLOCIVE GRE CONMTRENTRAT ION TS PRESENT AND IMMEDIAYTE RCTION IS

REQUIRED.

ALAEM IMDICATORS

cl

Whan rhe gas concentratien exceeds the previously set WARN lewel the ambgr
WARN LED will blink and the WARN relay switch contacts will activate: Ir
the gas cunwentroticon eentinues increasing past the ALATRM }evel s?ttlnq the
ALBEM LED will blink and the ALARM ralay switch contacts will activate,

RESET SWITCH

TF latrhing relavs are selected for the ALARM only or the ALARM and WARN
conditions, a resat switch must be previded. General Monitors recommends
that explosion proel switch F/N 30051-1 be used for thiz opplicaticon, The
GMT explosion proof switch will mount directly in one of the twe 3/4" WPT
ports in the Model DC120 enclosure, and will be instaldled prior to being
shipped from the foctory. If it i decired to use the oppogite port, die-
cannect the two leads from the terminal block [(TR1) and unscrew the switch
from the port. When installing it in the opposite part it is only neces—
sary to inzstall it hand tight, The zwiteh has four folored leads but anly
twp are uzed in this application. The brown lead from the switeh is connect-
ed to the DO130 conmon terminal [TB1-10) and the green lead is connectad to
the system reset in terminal (TB1=-1} The arange and oray leads are not noed.
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IV¥. COPERATICONAYL ADJUSTMENIS BND PROCEURES

INITIAL S axT-UF

Ew

Each Model DC120 is completely checked at the factory for proper operation.
However, & complete checkout is o necesaity upen placing the system in
operation to assure system integrity. This includes wverifying the digital
indicator zera, checking apd/er adjusting alarm set points and performing a
complels calibration precedurs for ecach asgociated Model 201000

MODEL SCL00/D0M 20 CALIBRATION

o,

puring a normal calibratiom of a Smart Sensor, Madel SC100, the output cur-
rent in held at a constant 1.5 mA =0 that alarm cirenits need not be dis-
abled to prewvent actiwvation of the reilay contacts during celibratien. If
a test is te be made of the DC120 by gassing the gensor, then the alamm in-
dicating devices will have tn ha dicabled.

ALARM SET POTHT CHECK

To check the zlarr =&t points, depress the DISPFLAY LEVELS awitlch and ohserve
the sorresponding readings on the digital display.

NOTE: Up to 3% hysteresis is noonel arvund alamm set points. Thiz ia
remuired to prevent relay chatter. If the relays are Jlatching,
the RESET will hawve to be depressed to deactiwvate alarm circuiis.
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V. SY5TEM PROBLEME AND TROUBLESEOOTING

2. MAINTENANCE

Once installed, the Model SC100/DC120 sysbems reguire little or no routine
maintenance other than periodic ealibration checks which GMI reccmmends be
performed every 90 days. GMI also recommends that a callbration schedual=
he astablished and maintained and that & log book be kept showing calibra-
tiom dates and dates of sensor replacementa

B, TROUELESHOOTING TAELE

The information presented in the following table is designed te correct the
more copmon problems which appear during system startup and operation.
Should the waricus actions suggesied in the table fail to resteore normal
operation, we recommend that the factory be consulted and, if necessary,
that the module he returned to the factory far repair.
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SPECIFICATIONS FOR MODEL DC120

Dimensiong

Classification:

HWelght:

Temperature Range!:
Storage Temperature:
Hunddioy:

Input Posrer:

Signal Input:
{each channel)

Display Range:

Aconrarcy:

Status Indicator:

Display levels switch:
Relay Contacts:

Maximuom Wire
Distanco:
(18 gauge wire)

Haryant g

A=LA2" dia. = 3-1/2" high with twe 374 NPT portc.

NEMS 7, NEMA 4 suvitable for Class T, Division 1,
Groups C. & D,

3.0 Ibe, (1.4 Egd.

~50%F to 140°F {-40°C tg AC°C)
=28°F to 130°F,

NEMA & Wealherproof enclosure.

22 to A0 ¥DC ar 0.12 Anps maximum.

2 to 20 milliamperes {compatible with the SCIOD
Smart Sensor),

0 to 98% LEL with blinking digits fer over-range.

* 3T LEL or + 10% of applied g=s, whichaver is
greater,

Red T.EN for AT.ARM, Awher LED fnr WARNing, "Er" mes-
sage on display for Malfunetion, and “"CA™ om dis-
play for Calibratiomn.

To set and/or indicare WAPN Level on Channel 1 and
ALARM lewel oo Channael 2.

SPET for alarm, Warning and Malfunetion. 2
ampreres al 24 VDG, ] ampere at 117 TAC reslstive.

+24 VDO gupply to display vpit 100 feet. Sensor
to display unie 1000 feet.

Two yeare.
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SCHEMATIC DISPLAY BOARD
QUTLIME DRARING

FIELD CONMECTIOKS

CCA DISPLAY EOARD DC120/DT220

CCA INFUTFOUTPUT BD DC120SDT220 tc &

ENFIORRF CXPL PRODF MOD B LE

NAMEFLATE PC120

CISFLAY WIHDOW SLLKSCREEWEC DC120 E 10

SWITCH FUSHBUTTON ASSY

BREATHER/DRAIN EXFL PROOF

12

SCR &-3293/8 PHIL FL HD BLC 10QDGR 13
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WASH £5 INT-T STL CAR PLT 15
SCR G-JEXTr14G PHIL PAR HD 35T 14
STUD DRIVE LOCK-ROUMD HD 3715 LG. 1
PARTS LIST
FINAL ASSEMBLY
MODEL DC120

WITH RESET SWITCH
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1 30020 THFD FIMAL ASSY REARCEIT MODULE COME

2 30033 Inro SGHEMATIC THPUT/OUTFUT BO

3 30032 INFD SCHEMATIC DISPLAY BOARD

4 3003 IHFQ OUTLINE DRAMING

5 30034 L1g1} FIELD COKNECTIONS

& 30035-1 4 CCA DISPLAT BOARD 0C120/DT220 ™
7 30m3e-1 1 oeh mpuwurrﬁn an oCi20/0T220 £
8 Jo0osi-T 1 ERCLOSURE EXPL PROOF HCD DLUE &
9 30042-1 1 MAMERLATE DC120 . -
10 30050-1 1 DLSPLAY WINDCW -51LKSCREENED DCI20 1
11 P16-N85 1 op-2 PLUG 354 1IN CLOSE UP 17
12 #14-980 1 KOB-1 EREATHER/DRAIN EXFL PROOF 12
13 Q0% 3 I ECE A-32N3/B PHIL FL HD BLE 1000GR 13
14 P17 4 _ WAZH #5 INT-T STL CAD PLT 15
1% 07 [ SCR E-32F/16 PHIL PAN HD 55T 14
16 $28-770 2 0316 STUD DRIVE LOCK-ROUND MR 3716 LG, 44

{(30030-2 E)

FIG 2 sHT 3 PARTS LIST
FINAL ASSEMBLY
MODEL DC120
WITHOUT RESET SWITCH



Page 17

30030 INFD FINAL ASSY READOUT MODAILE COMB E

30035 INFD SCHEMATIC [NPUTfOUTPUT BD [

00T [NFa SPHFMATIE BISRLAY RAARD o

F0031 INFD OUTLIHE DAAWINA 1]

30035 IKFD FIELD CONMECTIONS D

30035-2 1 CCA DIPLAY BOARD FM AT

300381 1 CCA TRRUTOUTPUT BD DC120/DT220 G B

300411 i ERCLOSURE EXPL PROGF MOD BLUE b &
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FN7 & WASH # THT-T STL CAD PLT 15

F04T & SCR 6~-32¢7F146 PHIL PAH WD 55T 1%

ORB-TFD 2 0-37T8 ST DRIVE LOCK-ROUND HD 3716 LG. 15

(30030-3 A)

FIG 2 sHT 4 PARTS LIST
FINAL ASSEMBLY
MODEL DC120
WITH RESET SWITCH

FM APPROVED ALARMS
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FART WUMBER GMLL PART QTY WMFGE PART HMEER DESCRIFTION ITEM REFERENCE DESIGNATLR
20030 1HFG READDOUT MODULE POMB

30033 INFO SCHEMATIC IMPUTAOUTPUT AD

IoLEe INFQ SCHEWATIC DISFLAY BIARD

0431 INFD OUTLINE DRAWIHG

300T& INFQ FIELD OOMHEETICHS

30035-2 1 coa DIPLAY BOARRD FH 7
Ion8-1 1 CCh IMPUT/OUTPUT BD DC1207DT220 a
20a41-1 1 ENCLOSURE- ENPL PROCF. MOD BLUE &
206421 1 KAMEFLATE (MESTWO CHANNEL READOUT 5
3A050-1 1 DISPLAY VINDOW 5[LKSCREEMED DC120 1a
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30030-4A

FIG 2 SHT 5 PARTS LIST
FINAL ASSEMBLY
MODEL DC 120
WITHOUT RESET SWITCH
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System Rosot Input

Yiaming Oulpul Relay Contact
Warning Common Relay Contact
Mzalfunction Output Relay Contack
Malfunrtion Comman Relay Contact
Alarm Ouput Relay Confact
Alarm Common Relay Contact
A4-20mA, Input Chahnesl One
4-20mA Input Channel Two
System Commcn

+24 DC Input

OPTICH COWNFICURATION
AR ALREM MAaLE
, J-MPERS N[ G| WD | NG| MWD fmC
wl [N -
' 4, Sheet 1
g o i | Figure 4, Sh:
] ™ : _
CCA InputOutput Board,
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