Meodal 2601

Hydrogen Sulfide

Gas Monitor

The infornadion ard evhnival dala Jdisvlosed i his
document may be used and dissetminated only forthe
purposes and 1o the extent specifically authorized by
Ganscal Monitors inwirting. Sush information and
technical data are proprietary to General Montors and
micly hot be used or disserminated excapt as pravided in
the foregoing sentence.

Instruction Manual

General Manitors reserves the right fo change
publizhed spacifications and degigne withat prior
notice. - -
Part Mo, 268010088
- Rev 590



Warranty

-General Monitors warrants all of its electrical units,
combustible gas and HzS gas sensors 1o be (ree fron
defacts in warkmanship or matedal under normal use
and service for two years. Flame detection and Chlorine
gas sensers for 1 yeer and SO ganagrs far G months.

General Monitors will repair or replace, withaut charge,
any equipment found fo be defective during the
warranty petiod. Final deter-mination of the nature and
responsibity tor detective or damagad equipment will
be made by General Montars personnal. Gaa datection
elements which have been poisoned by contaminants
are nolincludesd in this wamanty. In all Gases this warranty
15 Iimited o the cost of the equipment. Allwanrarties
hereunder arg contingert upon proper use i the
application forwhich the product was istended and do
not covear products which have beenmodified ot
repaired without General Moniters approval orwhich
have beon subjected to negledt, accident, impropsr
installation or application, oronwhich the original
identfigation marks have been ramoved or altarad, -
zeneral Moniters reapan eibility under the above
warranty shall be limitd te the repair or replacement at
General Monitors option ai no charge to the purchaser
for parts or labor, of any compoanent which tails during
the warranty period provided that the porchaser has
promptly reported such alure Lo Geaeral Manitars io
writing and Gensral Monitars upon inspection, found
such compeonent io be defactive,
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The purchaser must obtain shippinginstructions for the
returnt of any itermunder this warranty. Provision and
complianea with soch instructions shall be a condition of
this waranty.

Except for the express warranty stated abowve,
Geheral Monttars disclaims all warranties with
regard to the producls sold hereunder
Including afl implied warranties of
merchantability and fitnass and the express
warranfics stated heraln are in lfeu of all
obligations or liabilitles on the part of General
Monifors for damages including, bt not R
limited to consequential damagdes arlsing out
offor in connection with the use or
petformange of the proguct.
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Model 2801

Introduction

1-1 General Dasgliption

The Model 2601 is a single channal Control Module
whiuh uperates with a range of General Monitars

Hydrogen Sulfide sensors.

Cach control madule provides a 4-20maA analkg oulpul
signal, open collector alamm outputs and opfional
potential free relay contact outputs. Other aptions
in¢lude an alarm reflaeh eapzbiity and fransicnt ever-
veltage protection of the sensor input circuilry.

The contral modulas are housed infour, sight or sbtesn
channel chassis assemblies. An optional Facilities
Module may be insenad hextiothe lastchanng!
position in each case. Intercontection isby meansof 2
standard DIN 41612 two-part connector which facilitates
fezld senviging =i wl systemn expanston ar reconifiguration.
Note that a range of compatinle control modules
{Hydrocarbon, Flame detection, ete.) is available and
these may be combinad in any of the chassis types
agbove. Each chanhel is coded, by means of a coding
sirip, to dedicate it to a parficular module.

The chagsis should be mounted ina non-hazardous and
protected emdronment. Gas sensor assemblies in the
hazardnus areas ta ba manitored should Be conneeted
o the contralizr in accordances with the installation
instructions contained n this manoal,

The Medel 26801 Control Module is dzsigned to
measure concehtrations of Hydogen Sullide gas in the
range 0-700 parts permitlion {ppm) (50 and 20 ppm
ranges are also available). The proper operation of the
instrumerd depends upon routine recalbration
procedures and these simple adjustments should be
camied out at least every 90 days.

Acomprefensive range of accessories is available to
facilitate the installaton and reliable oparationof the
instrument.

General Moniors [s recognized as a leader in the field of
pas detection and a dedicated team of expertzis slways
available o provide advice or sarvice 43 required.
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 Model 2601

1-2 Principle of Operation

The sensar iz & sold state, adsamtion, diffusioniype
element. tulillizes Hydrogen Sulfide's abilty to strengly
adserb onto a very selective prapristary metal oxde
samiconductar 'R’ as the basiz formeas rament.

The semiconductor is cated on & subsrate which Is
tamperature contralled by the integral sensor electronic
cirouiiry using heater 'H' and thermistot T

The change in resistanca is repeatabls and reversible,
50 that when pure air enters the sensorthe
senmiconducior resistance retumato its olcan air value,
Because the relationship between hydrogan sulfids gas
concentration and semicondugtor resistance is non-
Fnear, the control moduls incomparates lineanizing
circuitry,

A 4-20 mA linear Analog output gignaliz available an all
mexdules,

1-3
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When the Galibration docr o the cantrol madule front
panel s opened e inshiument s autematically pleced
in Calibration Mode and the gas alarm cutput clrouitry is
held ina standby condition. The Ramp Switch S2 is now
accessikble andwhen dopressed it causes the analog
output and alamm circuitry to be subjected 1o a simulated
rizsing and falling gas condition.

This faciity allows the electronic circuits to be checked at
any time without the nacessity of gassing the senser.

The A1 and A2 gas level alarm circuits drive open
collector ouputs. Reay culpuls are available as an
option.

Fault detection circuitry continually menitors cach
channel for sensor heater catble faults, low supply
voltage or analog outputs faults. Inthe event of a fault
being datectad the gas alarm cireuitry is held in standby,
the normally energized fault circuitry is de-enengized,
and the front panel faull indicatoris i,

Rev. G



Model 2601

1-1 Descriptian of components

itern

Control module (PN F23-005)
Chassis (PN E47-060 of E47-160
Facilitiea modube (MM FE7-017)
Terminalion (See sub-section 1-7)
Sensorassermblies (See page 1-9)
Seneoraccaesorise (Feb Saclion &)
Blank pane] (P E25-040)
Extender cand {F/N F47-0646)
Calibration equipment (See Section 3}
Instruction manual {F/N 2601 -0088)
CAlipration ool (FN 325-7Z5)

= 0l U e G =

[ Y

PN Fa5-005 refers to the Model 2601

Hydrogen Sulfide control module

2 SelclE47-080-16, Sor-Alor 16,8 or4
channel versions respedtively, rack
mounting
Solect BE47-160-16, € or 4 for 18, G ord
channel versions respectively, panel
mouniing

2 Rafarto Sub-=echon 1-8

MWodes: 1

Plzace consult your (3eneral Montors represemative for
information and advice on special requriremertds.

Nales
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Qty

1 perchannsl
1

Oplicnal

1 per channel
1 per channzl
Cptional

As required
Opional

A= raquired
As required

1

1~} Gontrol Module (F/H F25-0035)

The sartrol moduls confains all of the elactronic circuitry
required for one gas rmonitoring channel.

This module interfaces with the customers cabinet
wiringr by means of a two-part conncotorwhich gonforms
1o the DIM 41612 slandard. The male part of the thirfy-
twi pin connastor is mounied onthe rearof the Contral
Module card and mates with the cormesponding fermalz
part whichis mounted inthe chassis.

This terrmination iz common to all modulss in the range.
facilitating the production of systems for mibed
applicalions. Inorder to avoid ihe possitAlify of
inadverient module reversal in such mixed systemns,
each channelis coded by means of & coding strip so that
anly the correct medule fype may be insered in any
channel position.

1-4

The Model 2601 control module front paned
incorparates the following indicators and condrols:

Edgewise matar, scaled n ppm H25
Hed'A1'and 'A2' LED gas alamindicators
Green READY indicatar

Yelow 'FAULT indicator

Calbration Door mechanism

Fordatailz concarning these controls and indicators
refer to Section 4.

Reu_ A



Mocel 2801

1-5 Control Module Options

The fellowing opticis ars availabls onthe Model 2601
contral module.

PN F25-005-TD

Thiz iz the basic versicn having open collectar alarm
ouUtpLTS BULwitholt relays or the
ACCEPT/ASCILLATOR circuitry. The following ot its

are pravided.
TA1—  HPMopen callector "Al" alamm (FIn 12z2)
LA1— AsTA1 butwith internal pull-up (Pin
1440}
TAZ- Az TA{, but referenced to A2 alarm {Fin
142)
LAZ—  AsLA1, butreferenced to ‘A2 alarm [Pin
16z)
CAL—  Pulldownto 0.7V approximately in
Calbration mode (Fin 13z2)
AD+—  4-20mA Anakg oitput (5660 ohns) (Pin
247
AC——  Negative ling uf AD+ [Pin 24d) Flashing
faut indicetion
P/H F25-0053-TA

Thiz incorporates alf of the facilities of /N F25-005-TD
tut alse includes the ACCEPTOSCILIATOR circuitry,
giving the fallowing additional features:

Reflash of A1 and A2 inclizators for new alarms

Pulsing of LAT and LAZ outputs by the
Oaelllatar

Alarm Aocept input, giving steady alam indication
and steady LAT and LAZ outputs (Fin
18d)

Unaccepted Alarm Ouiputs, an open collzctor
cutput nemmally higl, which gogs kv in
t_lhtfd?ve nt of an unaccepted alarm (Pin

Flazhing Fault indication

FiM F25-005-R0
This is similarin FR5-005-TC exeept that the following
fealures are added:

SPDT FALULT relay (Rins 2z, 2d and 47}
SPDT ‘A1' relay (Pins 6z, Bzand 10z)
SPDT A2 ralay (Pins 4d, 6d and Bd)
Belays are rated 117 VAC 1Amp res. max.

Mote that the FALULT rclay is alweys ensrgized in
NORMAL operation. The 'A1 and "A2" relays maybe
normally enargized or normally dz-energized.

Introduction

PN F25-005-RA
This combines the facities of both PN F25-005-TA and
Pt F25-005-0.

Yalistor Option

Any of the four previous options may be additinnally
supplied with three Metal Oxide Varistors (Mov. 1, 2 & 3)
for the suppression of transient overvoltages on lhe
sensor nput lines (Pins 26z & d, 30z &d and 32z and o
such asmight cecur dueta indirsct fightning strikes. To
specily thie oplion, add suffiz "M to the part number,
£.0. F25-005-TAM.

Alarm Conflgurations

As previpusly nofed, the 'FAULT alammis always
eherglzed in nomnal gperatien and de-energizesin a
Fault condition. No latehing sapability exists forthe
"Fault' alam.

The'A1'and "AR' gas alarms may be configured as
follows:

AT Mommally de-energized Insert jumper F1-0
Al Nommally ehergized Insert pumper P1-1
AZ  Momally de-enargized Insert jurnper P2-0
A2 Nomally enargized insen jomper P21
Al Non-atching Remove diods D25
A1l Latching Insert dinde D25
A2 Mon-latzhing Remave dicde DB
A2 Labching Insen ciode OB

The above corfigurations may be modified by the user,
if required. When ordering, the canfigurations may be
defined verbally or, may be defined as follows:

Part Mo, F25- 005- l
r-rt l:". bHI
ororra
'ar h!ank

A2 glarm energized T de-energized 'D'

A2 alarm laching 'L or nen-latching ‘N

A1 Alamm energized I or de-enargzad 'D'

Al Alam Iatehing 'L or non-latching ‘N - =

If the corfiguration s nof spaecified, the -QL-OL format
will be shipped.

| P, A




Modal 2801

-6 Chassis Assembly (PN E47-060

The chassis assembly cansists of two black anodized
end-plates, with integrat mounting slots, and five
extrucled aluminuim sections mountzd betweaean tham.
Feurof these sections are fittedwith steel spacer strips
which senve 1o align e card guides on which the
Control Modules slide. Cannector mounting strips ars
aftached 1o the extruded sections at the rear of the
Chassis and are used 1o mount the DIN 41612
gonneciors fortemination purposas.

i the rear part of each channel card a code strip ie
mounted adjacent 1o s cornecioron the Conneclor
Mourting Strip. Achannel is coded by Inserfing nzd
plaslic coding pins inthe slots provided. Inthe case of
the Model 26801 control madule, the slot numbers are "2
and 11

Chassis Assembly P/N E47-160

This Chassis Assembly is similar in construdion to
Chassis P/N E47-080 except that the end platesare
adapted to panel mounting uging so'f locking M8
fasteners, in conjunction with a Bezel (see Usear
Infarmation Drawing pags 1-8).

1-6
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1-f Termination Optiohs

A Screw termination {P/N 921-377) is provided for the
(erimle DIN 44612 connegtor mount=d at the raar of the
chassis. Thig is fully compatitile with the malke cohnector
mountad on the Contrl Modules.

The connector pin designations for the Model 2601
control module are shown in the following diagram as
they appear logking from the reer of the chaasia.

d z
F) — o — F1
1 | A2-2 = 4 — F2
AZ-1 — 6 —A1-2 | 1
£ — 8 — Al-1
UA — 10 —- A1-0
TF i2 —— T&1
LA1 — 14 — TA2
MR —— 18 — LAZ
ADC — 18 — CAL
+24VDC 24 B+
24VDC Go 22 ov
2 [an— 24 — AD+_] 2
Whits — 26 — White
Black 1y Blask
Red 30 Rac
Green 32 Grasn
Moies:

1 Thase relay contact ouiputs are relevant ooly ifthe
relaya option iz used,
2  These pins must be shorted if an analog output is
ned reciuired.

Fev A



Medal 2801

Screw Termlnation P/N 921-377
Ths EE-]:'ITFI connactar canforms fathe DN 21672
spenitication.

The insulation iripping l2ngth Is 0.4 Inch [n 2ach case.
A slotted conical drive screw is fumed in a clockwise
direction after the conductors arg fully inserted inthe
openings previded, thus providing a sscure and
vibration-proof temination.,

Manufacturer: Phé=anix

Connector: P 22 85 165 (Type SFLFI2/ZD

Inzulation

housing: Green fiber glags reidorcad 6.6
polyamide

Springcontacts:  GuSndwith 0.5 micron hard gold
plating

Secrewrcortacis:  CuSn38 with nickel plating

Wirg siee. 14 AWHES - 18 AWEG

Stripping length: 0.4 inch

Wax current: 14

Nated voltags: 125 VAC

1-7
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1-8 Facilifles Modulz

The Fagilities Module is 2n optional assembly which plugs
inathe rght-hand side next tothe last cottral modula
postioning 4, 8 or 16 Channel Chaeste. This module zan
be ordered with several options to meet customer
requirements, for example:

Integral Master Heset Switch
Integral Accept Switch
Interral Commnn Alarms

Fa7-o17-1

01 and Trip Amplifier module with Master Reset Option.
FA7-017-2

01 8. Trip Amplifier module with Accept Option
F47-017-3

01 & Trip Amplifier module with Master Resat and Accept
Option.

F&r=117

The F47-117 Facilities Module ie designed 1o provide
common alarm owiputs for A1, A2 Faultand unzccepted
alarm. Al, A2 and Fault may or may not be supplied with

relays.

The UA buss is switched low when an slamn is activatedon
amy channel, this tums transistor Q8 onthus enetrgizing
relay K4. The voltage developed across the coil of K4 tumns
ontransiator &2 which inturn switches off tronsistor 10
which allows 1C1-E or IC1-6 to switch on dapending upon
whether tis 2n A1 or A2 alarm. This gives an open colastor
autnut on 24d for A1 or 24z for A2,

Thefauli relay K3 is horinally ensrgized, 1G1-7 13 nomoaly
switched on. When a contral module goes into fault a logic
high signal appears on the Ti buss. This tums transistor 7
o, thus pulling the sellsotor of QF and inpul o 1G7-7 1ow
causing IG1-7 to swilch off thus de-eneraizing 153 fault
relay and the Tf open collector on 12d.

A1 and A2 circuits are similar, =0 ohly A3 will be dealf wiih.
Whenan AT alarmoccurs the AT buss is pulled low. This
awritchog on tranzistor 02 which allows capacitor &4 to
charge up. Capaciior G4 is necsssary as when the
accept/reflash option s installed onthe contrel moduls the
LA1 sz willfuilse at the aame frequaney asthe LED's.
Capacitor C4 prevenis the commoh slam oulput from
following sult. When G&is sufficiently charged i switches
transistor G4 onwhich intum switches on (C1-2 and 1IC1-4
glving both a relay output where fitted and two open
collector outputs. Resistors R12, A14, R16 and transistar
O are necessary when nommally energized relays or open
cellector A1 outputis required.

Sew A



Modsl 2601

During ealibration, the ¢al buee ie held low and hence
the base of transistors Q3 and Q4 via dicdes D1 and
D4 respectively.

The card is sowered through D11 and protecied by
fuse Fi51 smoothed by capasiors G and CE.

F47-117-TO-O

01 & Trip Amplifier module with Mzster Reset and
Accopt Option, Open Collactor Outputs and
Unaceepted atam relay output. Mormally de-
energized alamms.

FA7=117=RO-0

01 and Trip Amplifier module with Master Reset and
Accept Qption, Open Colleglor outputs, Relay
onfputs and Unacscepted Alarm relay outputs.
Normally de-energized alarms.

FAT-117-TO-1

As TO-0 with nonmally energized alarms
FA7-117-BD-1

As BO-0withnormelly energized alarms

Pin Assignments for the Fagcilifies Module are as
follows:

d Zz

CE-0 2! 2 CFA

CAR-2 4 4 CF2
CAZ-1 & g CA1-2
CAZ2-Q g B CAT-

UABUSS 10 10 CA1-0
CTF 12 12 CTAd

LA1 BUSS 14 14 CTAZ
MBEUSZ - 18 16 L&2 BLSS
ACC BUSS 1B 18 . CALEUSS
B+ BUSS 20 20 ' B-BUSS
OV BUSS 22 22 OV BLUSS
CLAA 24 24 cuaz
CLA ' 26 26 CLAZ
TFBUES 28 26 oV
oV 30 | 30 UAS-O
UAR-1 32 32 UAR-2

Please consult your General Monitors representative
for details.

18
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18 Hydrogen Sulfide Sansors with Integral
Temparaturs Control

B/NS0445
Standard aluminom bodied H2S Sabsorwith flame
arrester confamming to Nationz] Electrical Codaz of tha

LUSA & Canada. Temperaiure rangs —4{0°F 1o + 195°%F
(—40°C 10 + G04C),

P/N 50438
A above, bulwilh a slainless steel body,

P/N 50454
Equivalent fo PN 50445 butsupplied with a sintared

flarme amester conforming to European requirements,

P/M BD457
Az PIN 50454, but with 8 stainless staelbody.

Senenr Rangos:

The abtove sensors are marked wilh & dash number i
indicate their ranges:

_Dash Mo, Range {ppim H2S) -
—1 D100
-5 0-50
—g D-20

HEV.H
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Meocal 2601

7 (1TFmm)

Specification
SYSIEITI Specificalion

Application:

Builf to conform fo
the requirements
eaf

M egzuring Ranpe:

Accuracy:

Temperafure
varialion:

Long term
stability:

Response time:

Humidity varatian:

Hydregen sulfide gas monitor

Caradian Stabdards CRA
C22.2 No. 0-M1932 and 142-
1983 and

ISASP1215 P 1. 1SA
pedormance standards for HaS
Petection nstrements

0-20, 0-50 or 0-140ppm

+ 2ppriat 10546 of applied gas,
whichaveris graeter

+ 4ppmor 10% of applied gas,
whichever iz greater over —10%C
1o + 50°C temperaiure range

+4ppm or 10% of applied gas,
whichever is greaterovera 21
day tife period

VWire screen flame amrestor
varsion, TH0 = 680 seconds of
full azale with full scake congen-
tration applied. Sintered
stainless stzel arvestor varsion,
TE] < 2 minutge of full zeale with
full zcale concentration appliad.
+ 4ppmar 10% of applied gas,
whichewver s greater over 1510
£0% RH at ambient temperature

Enviranmental Specifications

Cperafing
tocmperatsre:

Humiclity range:
Storage
tamperature:

Senzor — 40°C to + £0°C
Controller —18° Cio+ 86°C
0 -99% RH {non-candeanging)

Sensor —55°Ci0 B5%C
Controller—55°C {0 39°C

Electrical Specifications

Supply voliage:
Powar
consITption:
Analog oufput:
Analeg output
load:

Lezad langth:

20-32 VDG

150m4, at 24V [yp)
0 - 22mA (4-20 mA FSD)

600 0 max.

Four conductor cable, maximum lzngth
of cable between controller ahd sensor
assembly with loop resistance of 20
obims

Cahle Bun Run

(AWE) {Fesat) frmy
14 1025 3375-

15 et sash

12 414 1350

20 74 o0

Fav |



Medel 2601

M.BE. Gabla nins caleulated fora 22 valt supoly
voltage. Typical cable runs miay be appreciably

langer.

Analog autput;

A imit:

A \oad

Alarm outpot ratings:

Relay coulact rmlings:
haster reset bad:
Arcerst load:

420 A,

27 mA

0-500 ohms

TF, TA1, TA2 {—T—gption)
100 mA

TFTA1L, TAZ (-R'-
option) 50 mA

LAt LA2 SomA
T17VAS LA res Max.
AmAat1sy

220 A at 16V

Chasgis

Fart No.

Rack mounting
E47-080-16

{16 channel)
E47-060-5

{8 channel)
La7-0G0-4

{4 channen
Panel Mourting
E47-1E80-18

{16 channely
E47-160-8

(2 channal)
E47-160-4

{4 chamel)

Mounting

Channe!
Aszgighiment
Tanmmination:

Specification

Helght Wvidth Depth Welght

7 19" 5.5 3.8510
7" 11 9.5" 2.75b
7 7 8.5 1.941b

a.5" 123" a.2" 3.88lb
9.5~ 11.25~ az" 2.75b
9.5 725" 9.z .94l
16 channel—19 * rack or panel

& channel-- rack or panel
4 channe|—rack or panel

Cading strip (PN £21-788)
DIN 41842

All panel mounting chassis are supplied with 2 Mouming

Berel acfallows:

e Ghannér
&channel
16 channel

Fild E26-525

P/M E47-093
PN E26-053

Rewv. A
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Installation

3-1 On Receipt of your Equipment

Allitems of equipmert shipped by General Monitors are
pre-packed in sturdy containers and enclosed inanti-
static foam filling which affords a considerable degree of
protection against physical damage. The conlents
should be carefuly romoved and chacked against the
enclosed packing slip.

Any digerepancies betweean the camants and the
packing slip must be reported to General Monitors within
ten days of recelpi of the shipiment. General Monitors
eannot be held responsible for shortages not reported
within this period.

Damage to the contents of a shipment should ba
brought to the attzrtion of the carmier immechiately and a
claim filed.

I-2 Chassls Installation

The chassis should be mountad in 2 non-hazardous
pratected environmernt. The sbaeen channel version is
=ittable for 19" rack mounting (PAY E47-060-18).

Tihe chassis should be subjected to & minimum of shogk
and vibration. Although the instrument is to a great
extent irarmune to electromagnetic interference, it
ahould not be mounted in elose proximity 1o radio
transmitters or similar equipment.

The contrel modules requine free air circulatinn o aveid
gxcessive heal build-up insids the enclosure. If
canmirolers ane 1o be stacked venigally within an
snclosure, forced aircireulationwill be reguired.

triirasiallations where twa or maore control madula types
are 1o be mixed in one chassis, check that the individual
channe! coding =frips makch the channel apphication.

The coding strips are pre-configured at the factory and
tha male portion is provided ready mounted on each
Contrel Module. The femals portion, when provided
unimounted with tha Contral Madule for system
axpansion, must be tastened in position onthe
Contactor Maunting Sirip ac asta metewith is
counterpart anthe Control Module.

Connectors for system expansion should be fastened in
a sirmilarfashion, using the sorews and nylon insert nuts
provided.

Do not over-fightsn the connactar ar eodihg
strip tasteners, as this may damage the plastic
moldings.

3-3 Installation of Sensor Head Assamblies,

The senzor head assemblies should be nstalled inthe
hazardous areas in accordance with the relevant
regulations and prastice 3 of the country oencerned. The
mounting should be as free from shock and vibration as
possible, and must be accessible for calibration
purposes. Sansors shotld always be mounted poinfad
down, 20 as to avoid accumulationof meisture and
particulate deposits. Under no Cirgumstances musta
sensor he connacted o or disconnected from an
instrument which is powered up. This will seriously
damarje or destroy the sensor. Sensurs damaged in this
mannezrare not ooverad underwarranty.

Various sehscr accassories are avalable to minimize tha
effests of rain, wind and particulate matter. Referto
Section §' Acgessory Equipment’.

The Model 2601 contiol modules and ssnsors are
factory calibrated and showld bs installed as & matehed
system in order to praserve thefactory set calibration
points.

IMPORTANT

The housing (P/N 10250) should be spaced at least 1
inch off Uwe rngunting surface using the 1 nch spagers
provided, to faciltate apmiication of cafibration gas using
the figld calibirator (P/N S00G0).

Rev, A



Model 2601

- 34 Sensor Locallons

Due to the many variables involred, thers ars no hard
and tast rules defining the optimum location fera
sensor. The folowing should, boweaver, be kept in mind.

1 Ensure thatthe lccation is accessible for calibration
purposes and that sufficient clearahce exists to allow
the use of the Fleld Galibraior (P S{000).

2 Locate sensors where prevailing air gurrents contain
maxlmum congentration of gas.

3 Considerhow the gas will disperea. Genarally,
sensors should not be located too tar away fromm 2
potential leak point. Rememberthat Hydragen
Suliide is heavier than air but do not rely onthis
proparty when sclecting a sencor poeition.

4 Dbszervd The temperature Imitafio s quoted inthe
individual senzor data shesete. f 2 2amplingorpra-
condifioning system isto be employed, always
enEllne hat ¥EPors will not condense inthe piping of
the system.

3-3 H23 Polsons & Sontaminants

Sensors may be adversely affected by prolonged
cxpozund i cortain atmosphares. Loas of songitivity or
corrosion may ba gradual, if the poisons are present n
very low congentrafions, or rapid inthe event of large
conczrtrations of poison being presert.

THE N0Fe iMpotant poisons are:

Halides Compounds canfaining fluoringe,
cherine, bromine and odine
Suffur Heavy metals, &.d. Tetrasthyllead

Siligengs, gontained in greases or asroeols, are the
most common 'coating' agents, which are not true
S2NS0r poisons but reduce senscrresponse.

Installation

Other taterials which have adeletarious effect includs
mineral acld vepors and caustic vapors which atlack ihe
sensor physicelly.

The prezence of such poisons and damaging vapors
does notimply thatthe sensor may not be usedin
these koations. A careful analysis of ambiient air
conditions should ke undettaken and the custormer
should be aware that sensor calibration may needto be
repeated at shorter imervals. Sensors usedinthese
atmoepharss may have a ghorter life than nomal and in
many such applications the normal two yearwamaniy
wallid not apply.

36 Fter.:nmmendaﬂnns fnr Sensor Fleld
Cables

The sensor cable should be a four conductor stranded
cable of suffisient ¢ross saciional araa (ses Suk-zection
2-2). The iotal loop resistance excluding the sersor
must never exceed 20 ohms (i.e. 10 ohms per
conductor). Dus to the highimpadancee preeent inthe
sensing element, the wse of a shielded cable is
required.

This shield should be enclesed in a suzble insulating
outer Jacket, ard should ke grounded atthe cantroller
end only.

Care should be faken, parficulady at the senscr end, that
the shield doesnot come into contact with any metal
conduit or junction box. |deally the cable should be
continuoue betweenthe contral module leeation and

the gensorhead junclion box, However, if 2 splice is
unavoidable, this must be of good quality sokiered and
not subject o variations in contact resistarce.

AvDid unning sensor catles close to Nigh power
gables, radio transmission lines or cables subject to
puises of hl‘gh current.

T
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Model 2801

3-7 Senszor Cable Termination

Ramzvws the sanser junction box lid to reveal the
numbered teminal strig. The reesmmended terminal
essignments are given below.

Termingl No. Sensar lead
1 VWhilte
2 Black
3 Hed
4 CGreen

Conhect the sensorcable as raquired,

Ensurea th.at all connections are tight. Temninata the
sensor cable conductors on the infermadiates terminals
at the raarof the cabinet. The final terminaton to the
chassis will coniormio the following table.

Sansor Tarminatinn
laad deslgnation
Vwhite 2501262
Red 30d/30z
Green 32dia2z
Black 2gdieg=

The =fhield should be terminated on the systam ground
a& appropriata.

3-8 Ahalog Quiput Termination

The Analog output is a4-20mA current signal whishwill
upersle into @y resistive load between 0 and 500
ohms. Loads in excess of this maximum value will result
in a Fault indication. Where the Analeg Output is not
heingused to dhive extemal equipment, itis a

‘comimon oversinht to omit the Analog Output
termination during system instatlation, which will result in
a FAULT dieplay. This rmay be aveided by eherting the
AQ-- (Pin 24z} and AO—{Pin 24¢f) terminals during
instalation.

34

Installation

39 Relay Terminalionrs

These terminations are applicable only when relavs
have been specified and are otherwise open Gircuits on
the Gontrel Module. Relay outputs are labaled as
shown inthe following table, where it is assumed that
the relays ara de-onargized.

Mormally Mermally
Relay Common Qpen Closed
A A2 = Py 84 AZ2-1wFinEd AZ3=-DPindd
A1 A10=PFin 10z A1 =Pingz 212 = Pin R
Fault F-0=Pin&d F-1m FinZz F-2=72in 4z

Mote that the 'FAULT ralayis always configuredina
normally energized formmat and de-energizes ina FALLT
condition. The'A1 and A2 ralays may be normally
enengized, installing jumpers 'F1-1 and P2-1".

The relay contactn ame rated at 147 VAG, 1 A, res max.
bt ensure that the panel wiring and intermeadiate
terminations are compalible will e voliage, current

and power recuirements ofthe koad. Inductive vadswil
penerally require suppression devices such as clamping
dindes or varstors. Capacilive loads may require curmer i
hmiting so a5 to imit intush currents fo 2 safe valie balow
the maximum rating of the contacts.

3-10 Open-Collector Qutputs

The aperation ofthage oufputs is fully deserbad in
Section & of this manual and output epecifications are
given in Section 2.

The outputterminations are repested inthe following
tabl= for convenisncs,

Alarm Maln Auxiliary
Output Qutput Outpui

A2 TAZ =Pin 14z A2 = Fin 16z
Al TA1=Pin12z Lat1 =Pin14d
Fault TF=Pin12d

The A1 and AZ open-collector outputs are titted with
isolating diodes =a these outputs may be eommeoned
togather. The fault output of medules can be

commoned by using Whe fauil relay contacts. To
common the fault output in conjunctinnwith a commen
Facilities Module, the TF open collectar output of each
card must be sonncatod viaa 10K resisfortothe DG
supply and alsc via a diods IN 4148 (anode 1o TF output}
ta the TF input of the Faciliies Module,

Rev. A



Model 2601

3-11 Fower Supply Connectlons

The positive lzadof the 24 volt DG supply should be
connected to Pitis 202 and f or 20d. Similarly tha (24
VNE common) supply should be connected ta Pins 22z
and/or22d. Cara should be taken, particularly ifthe
supples Zie looped {tnn ong channelto the next, that
cahle of adequate cross-section is used.

In genesral, use cables as shert aspoashle to aveid

suhstantial voltage drops between the supply and the
thassis.

312 Master Reset and Accept Signals

Roithnf these inpuats, ¥ required by the aptions chosen
for the Control Modules, require single-pole Normally
Openswliches, connected belween Lhe respective
ferminals and DS retyrt. Thase switches are customear
suppliad.

3-13 Pawer from AC Supply

110/220/240 VAL B0/60 Hz power supplies are
available. These may be mountad within a cabinet
adiacent to the chassis.

Chassis type Powel unit

E47-080-4 ]
E47-080-8 -— AQQ-011
E47-080-16 A00-020

Installation

3-14 Caution Nole

Extemazlly applied high voltages may be presentan
the relay contact terminagls. These will generally be
inclependient of the supply to the contral module and
caution shauld be exercised whenworking in this
area. Electiic shocks feft when wiring the alanm relay
contadts on & low voltage DC eyetern indicate the
presence of unsuppressed inductive lads and
should be investigated.

3-15 Inftiat Application of Power

1 Using the calibration door toal. (P/N828-728) place
all channels in Calbration mode by sliding the GAL
choor actuators to the left,

MNotethal the A1 and A2 gas alamm cirguitry and
relays, & providod, will be hold in standby eendition in
this mode, but the TF, LAT & LAZ2 outputs are also
active inCAL mode.

2 Apply power to the system, and observe the
indicators on the front panel of 2ach control module.

Undler normal conditions, the meler reading will esttle
near zere and all green Ready indicators will be on.
Should ary Ready Indizetor fail to ifuminate, referto
Basic Fault Finding, Section & - .

Allow the system 24 hours (o stabilize.

Fav_ A
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Garibréﬁan Mods Switeh

ppm H:S
Meter

Alarm Indicators

. Ready Indicater
T Faull hcdicalor
T T————AlarmSet

\ Lower Potentiometer

Operating Instructions

The Censral Monitora Model 2601 Control modulas will
namally be mounted in a control room in direct view of
the operating personngl. The alam indicators chasen
forthis instrument provide a visible display even in hingh
ambient lighting corditions.

Funcfion of Indlcators and Controls

4-1 ppm H23 Meter

The analog meter is scaled from 0-100 parts per million
(ppm} | lydregen Sulfidde { H2E) gas. Dueio the
Ingarithmic response of the sensoric H2S concentration
undersppmeannct be accurately readonan
instrument of this range.

0-bU and 0-20 ppm range S are 3130 available.

Should a system malfunction occar, the Faulf indicator
will be it aod 1he gl will readd unda=-range.

4-2 Ready Indicator

This green fight-emitting-diode {LED) nomally glows
staadiy indicating that the channe! is operational.

4-1

A-3 Alarm Indleatars

The red A1 and A2 LED fdicaio s aeg illaminagbed
whenever the gas corgentration at the sensor exceeds
the set-poirt level to which the alarms have been pre-
set. In normal operation this acfion will be saccompaniad
by a gas alarm sutput signal and the actuation of the
alarm relay comiacts, if refays are supplied.

4-4 Fault Indicator

Thiz indicatoris normally off, When hit, it indicates a fault
inthe system and the Faulkt circuitry overides the gas
alarrn cirouiley, If Lalching gas alarm ciaedilny has been
provided, this will remain in the condition that existed
hefore the fault ccoutred.

The Operator should referto Section 6 for guidance
when dealing wih asyslern malfungtion. .

MNole that both the FAULT and BREADY indicators will be
illuminated it the controller is in Calibration mode.

Hane, A
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4-5 Calibration Mode

Using the spesial tool providad (P 928-725) the
Callcration Door may be moved to the keft. The module
is then in Calibration kMode and the user has aceess o
the UpparLowear, A1 and A2 adjnistmennt
potertiometers,

In Calbration mode the gas alam cutputs are disabled,
although the A1 and A2 indicators remain active asdoes
the Faull Girguiry. The yllow FAULT indicator i3
flumninated steadily.

MNote also thal the CAL cutput on Fin 18z of the
cornector is held at approximately OV in Calbration
Mode.

Sae Sub-section 4-10for Calibralion Inshuc_:_tin ns.

-5 Ramp Switch

Uepressing the Ramp Switch, which s accessible only in
Calibration tode, causesthe meter to climb vary siowly
over tsfull range, In abbration mode the TA1, TAZ and
uplional gas alarm relay cuiputs are inhibited but the
LA1. LA2 oufputs are active and the Analog output
current tracks the indicated meter readings. Should
remote alanma be menitoring the Analeg Output currant
orthe guxiliary outputs, provision mustbe madeto
bypass thesewhenin calbration mode. The meter
raading raturng to zera when the ramp ewitch is
releasacd.

4-7 Naster Reset Switch

Gas glamn circuils which are wirsd for Latching Operation
will rerreain in the agtive condition evenwhenthe gas
concentration at the affected sensors drops below the
set-point levels. Depressing the momentary-action
Master Reset Switch will cancel these alarms. This swiich
iz extarnally mounted and connacted to Fin 18d ot the
rear termination. £ may be user-supplied or apfianally

is avallable on the front panel of the Facilties Modide.

Operation of the switeh will have no visible effect if the
gas congantration is above the set-point levels.

Operating Instructions

£-8 Accept Switch

(Thia scotion appliee ooy to modulas supplied withthe
Accepl!QOscillator option).

Any gas slarm causes the appropriate A1 & A2 alarm
indicatars flash and these may be accepted using the
ACCapt switch. When an Accept signl is received, the
indicators ara ilnminated steadily and the LA1 and LAZ
oufput signals ramain in a steady alam condilion instead
ol uscillating with the atarm indicators. The Accapt awitch
may be user-supplied or optionally is available on the
{front panelof the Faciliies module,

4-9 Caution Note

Tha H23 eanser ig shipped with a red plasfic can
covering the flame arrester. inside the capis asmall
desisaant which prevenis molsture alfecting the
sensar &iubstrate. Do not remoye this plastic cap
until the system has been utider power for
approximately 10 minules.

The desiecant may now be discarded, but the plastic
cap should be ratained.

Place the red plastic cap over the sensor
flama arrester whenavad powar to the
sensor 1s remaoved,

This procedura should be {ollowesd aven if power is
1o be cut off for only a few minutes.

After avery nower outage, perfarm a calibration
check to ensure normal operation of the system. A
Tull Systern Calibration must be performed on each
channgl when its sensor is replaced.

4-10 Calibration Instructinns

R
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4-11 Initial set up for non-calibrated systems

a Uzethe calibrationinol to slide the Calbration Door
tothe left, placing the cantrel module into Galibration
Modle. Both the Ready and Fault indizators should
e steadity ituminated.

b Setbeth Upper end Lower oty tum
patantiometers to mid-pasition.

¢ lithere is any doukt with regard to a background
concentration of gas while calibrating a channai,
purge afield caliprator with clsan air and place it over
the sengnr for a few minutes.

pom H2S
Meter

Upper Potantomense
I

Lower Petentameter

'Rarnp Switch

Operating Instructions

4-12 System Calibration.

a Plaze anampouls comesponding to full scale M23
coticentration in the Field Galibratarwhich has been
purged with clezn air, and fallewing the insta iofions
onthe calibrator, gasthe sensor.

b Allow approximately 5 minutas for the reading to
stabilize. Set the meter to read full scale, adjusting
the Upper polenlvmeler. Remove the fiskd calibrator
and allow the sensor fo be permeated with clean air
until the reading slabilizes at alow value.

¢ Remove allglass fragments from the field calibrator
and insert an ampoule corresponding to 20% of full
goale concantration. Again gas the sencor ard allne
approximately S minutes for the reading 1o stabiize.
Setthe meterto read 20% ol tull scale adjusting the
Lowrer polentiometer and remove the field calfraor.
Allw the reading to stabilize.

d Repeatatocasrequired.

e Pedonn a Calbration Sheck as outlingd in Section 4 -
13, ta verify calibration accuracy.

f Laingthe Calibratien Tool, elide the Calibration Door

tothe rigit. The Ready indicator should now be
illuminated constandly and the Fauk ndicator should
b2 axtinguichad.

4-13 Callbtation Check

To insure proper calibration, visually inspectthe sensor
ard all avocompanying aceesaonies. Slean erreplace the
sensorif necassary.

Place an ampoule of approx. 50% full seale H2S
concentration in the Field Calibrator (PN S0000) and
gas the sengor{See 8-7). Allow a few minutes for the
mater reading io stakilize and chack that tha display
reads 50% of full seale = 5%. Thiscompletes the
Calibration Check,

If the meter doegs net respond as indicated above, chack
that the ampoule used was nal vul of dale by reading
the expiration date stampead onthe label (Ampoules
may beqinta lose concentration after. 12 months). -

[f the ampoules are current and the meter reading is
outside tolerance, a full System Calibration is required.

Rev. A
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Operating Instructions

£-11 Alarmn Saftings
Al Alarm

Plage the instrument in Calibration Mode, Depress the
Ramp switch and observe the meter reading at which
the A1 alamn indicator switches ON. Rotate the Al alarm
potertiomctcr in acleckwize direction if the A1 alam
setfing is 100 kw, Otherwise rotate this potentiomatarin
a counter-cloclavise direciion until the A1 Alarm Indicawr
just switches an 2t the required setting,

Mote that even T 1atching gas alamm circults have been
incorporated, these will operate as non-latching cirouits
in Calibration Mode. This facilty minirmizes the risk of
inadvertent alarms.

A2 Alam

w/ith the Ramp Swiich depressed as before, observe
the meter reading a2t which the A2 alarmindicator
switchas on. Rotatethe A2 alam patenfiomeaterina
clockwise direction if the A2 alarm setting is fop low.
Ciherwigs rotate this potentibmeler Ina counter-
claclorise direction untilthe AZ alarm indicator just
switches on.

Mole that some hysterasis is presentin the alamtip
levels. Thisis required to prevent relay ‘chatter,.

The Alarm set-points are now adjusted for this channgl.
Repeat for zll remaining channals.

Hew A
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Maintenance

b5-1 Mzintanance

Onee correctly installed, systams reguine wary littla
mairtenance ctherthan Routing Re-palitiration. (See
Segiion 4) and periadic IRspechan.

Sensor heads exposed to the elements may reguire a
il grease on e accessary mounting threads
oocasionally. The greases uged must be fres from
silicones {refer 10 Sub-section 3-5 Sensor Poisons) and
have & high melting point. Akcrnatively, FTFEtOpe may
be used.

The removal of particulate matierfrom sensor
accessories may be fagilitated bythe usa ofan
appropriate hakgen-iree solvent. Wateror ethanol are
examples of suitable solvents. The accessories should
be thoroughty dried, with compressad air if necessary,
balore eplacing on the sensorbcdy.

General Monitors strongly recommends that the
pemplote syetem, inchading zll alamn clreuitry, be tected
atleast annually and thatthe following chacks be
incorporated.

1 Allsensor assemblies for effectiveness of mounting
positions so that madifications to plart layout have
not affected this.

2 Securty of mounting of sensor assemblies.

3 Sensor lame arreslers forclogging due to vrater, oil,
dust orpaint.

Sensor actesaories, if uged.
Condition and fastening of czhiles.

Connections fortighiness and damage.

~ @ tn b

Coaoltng air fitters, where used. Ensure that
replacement filters are claznand dry.

& Operation of complete system on stand-by supplies,
where used, for the full presccibed time.

89  Spare pans slocks (See Section ¥

5-2 Starage

Electronic modules should be sieredina cleandry area
and within the fermperature range quatedin the
specification (refer to Section 2).

when prolonged storage is anticipated, moh tes should
be sealed, together with 2 desiccant, into plastic bags
and double wraphed for protaction. The REL GAP
supplied with the sensor should be inposition
throughout the storage petiod.

Some degradation of the diglectricpresent in aluminum
electrolytic capacitors will ocgur during prolonged
storage, and afterone year tha inftial leakags currante of
these components may ba up to one hiundred timesthe
leakage measured whan new. Itis therefore advisable 1o
rastare the diglectics of these components after
prolonged unpowered slorage bsing the following
mathod.

Remove the control modules from the chassis. Obtain =
cucrent and voltage limited DO power supply and 52t the
output voltage to zero. Set the Surrem Nimit (o 100mA,.
Connect the supply inthe correct polanty across the
alactrolytic capacior. Slowly raise the applied vollage to
nominal and observe that the cumentdrain stzbilizes.
Repeat for ¢ach modute.

Raw. A
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Basic Fault Finding

Ingludad in this Section is atrouble shooting fable. The
inlormation presented here 15 designad 1o cope with the
more common favks which appear doring sy=iam
commissioning and operation and which are repairable

by a cormpeterni opaerator,

Should the various actions suggestad in the teble fail fo
restors nomial cperation, the affected module shoulkt
be replaced and retumed for repair. A replacement
cantrol madule will require calibration (Reter Section 4).

It the equipment is Undarwarranty, any repairs
performed by persans other than Genral Manifors
authorized personnel may void the warranty, Please

read the Warrarty statement carefully.

B-1 basic Fault Finding

Symploms Possikie Causes Action

Mo front panel indicators Loss of power io Checlk power supply io

it and all meters instrumeant chassie

less han 22

Intermittert fauk indication Low instrument supply Ensure supply conforms to
en all channela vizltage specification

Corntiruous faulk
on all channels

Low instrument sUpply
voltage

Analog output loadsin
exeess of speciication
{8 max. 500 ohms)

Ensure supply conforms to
specification

Jurmper A and Ald-
{erminals 2z required
if analog ouiput signal not usad

Cottinuous taul
and meter reading below
ZCrD

Analog outpul Inad in
excess of specification

incomact oropan
Circuir sensor heaterar
sangsor haatercable

As ahove

Check senzorgable for shorts
and opens®

Feplace sensorand recalibrate
{See saction 4)

Meter reading less than
werg, Mo faull dicalian

* Reter fo Operating Instructions

Module fuse open circuit

&1

Femove madule and check fose *

Rav.G
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6-2 Typical Yalues

Basic Fault Finding

The fellowing fable may be used as a guide to fypical parameier valuss during servicing. lkems marked with an astetisi(*)

are factery setinitially, and should not nomially require re-adjustment.

Parametoar

Supply voltage

UG Buss voltage

Low voltage trip

Low voltage hystoresis
15 volt regulator QP
Rampuptime

Ramp down fime
Under rangeip
Underrange Hystarasis
AQEpan

AD Live Zem

AO current limit

Alarmm set-polot range

LED ¢zcillator frequensy
hMax iransient eneryy

Standby supply
irderruption {ros}

Daslgn
Value
24

24

20

1.6
10.00
15

20
1.28
134
16

4

27
=100

Approx
Range
2232
22-32
5%
1217
+20%
+20%
+ 5%

=0.25
£10%
=10-
+105%
+=20%

hits

u
W
W
v
Y
W

Hz

msS

g2

circuit
Raf

B4

Voo
=31
g

1G2

R52, 13
R53,C13
G2
A7S
G1-4
H13,R1E
Q2

IG3-3
[Ca-4
CF

hov 1,23
& d

Sot by
Extemal
Extemal

VHg*

Rayv. A



Model 2601

5-3 Clreull Description « 2601 Contrel Module

Power Supply

The 24Y {nominal} direct current supply appears on Pins
20z and 20d (B+) and on Ping 22z and 224 (DG rgturn).
Lhode 32 prevents damage to the aquipment shoukd
tha polarty of tha supply ba inadvedantly revemsad.

Fuse F31 (92 20mim is rated 1A amd proleds bolh the
electronics and sensor. Excessive voltage transients
appearng enthe supply are absorbed by the vanster
MOV 4. Qapacitors C22 and 05 aftenuate [ow and high
frequency noise on the Voo sLpply.

6-4 Voltage Regulator Clreuit

122 integrated circuil is & monslithic voltage reguiator
which aperates inthe [inearmode and s irternally
protected against both current and power ovanoad.
Digdes D4 and D6 provide naverse voliage pratedion
and capacitors 5, C6 and &7 improve stabTity and
trangient response. An intemal temperaturs
codrpe s ated relerence vollage Ts developed avross
diode D5 and this is used in conjunction with
potentiometer VR3S o generate the 15V supply,

&-5 Slgnal Processor

Recictor A2 and capaciter C1 form a low-paee filterwhich
helpeto supprass any electrical neige superimposad on
the sensorsignal.

Euifer ampifier 1C1-1 buffars the sensorsignal. The
input of this unfty gain stage |5 protected by diodes 01
and D2.

Sighal amplifier [G1-2 and associated components pre-
conditions the buffered senszor signal and drives the anti-
loq generator comprising of 1G1-3, 1-4 ahd associated
componants,

Inthe calibration process the two callbbration
potantiomeaters Upper and Lower are aatta correspond
fa the characterietic of the sensar. When this has been
done, full scale HzS concentrationwill cause the emitier
voltage of transistor O3 to be 1.25Y wheneas the zero
oas fevelwill be 025V,

6-3

Basic Fault Finding

66 Analog Cutput Ampiifler

Cperational amplifier |C1-4 fransistor G3 and associated
circuitry form 2 current amplifierwith a2 gainof 160,

Ablas current of 25124 fews through resistor R14 and
generatesthe 4maA live 2ero anabg curent.

Full scale defleclion {i.e. 20mA) comesponds to a further
10004 of currerd into the collector of transistor Q.

The analog ouiput current lop connections appearon
the A+ {Pin 242 ) and AQ— (Pin 24d) terminals,

Transietor Q2 bmits the AO current to approximately
27 A i an over-tdrive condition.

Note that ihe maximum AC lead is 500 ohms.

6-7 Ramp Generator

The Ramp Switch 22 is accessible in oolfbration made
through a portin the frompanel.

In normal operation the bage of transiztor OF iz hold at
OV by means of resistar RS3.

When the Rarmmp Bwilch 1z deprassed, capacitar C13
chargaes through resistor R52 . This highimpedance
circuit is bufiered by the emiller following Darlinglon
transistor Q7 and its slawly ramping emitter voliags
forwand biases diode D3 and simulates a nising gas
condition an the confraller tinput.

When the switchis released, the circuit slowly ramps
diwrts 45 capagitor ©13 discharges through resistor R53.

The switch may be rapidly toggled at any point 1o cause
ihe simulatad oas rezding 1o hover around any particuiar
indication.

Fav. A
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-3 — SVl Supply

Intearated circuit IG5 is configurad a5 a free wnning
multivibrator of frequency SkHz approdmately. Its
rectangularweve output (Pin 2) drivesthe dieds pump
cireut formad by diodes D20, D21 and capacitors G17
and C18. This results inan unstabilized —12Y potential
aoross capacitor C18. This negative supply biases
infegrated circuit 1IC4 and resistors RB8, R57 and A58
ars chosen, sothat the owtput voliage of K2 {Fin 1)
generates — SV with respect to OV,

Capachors G16 absorbs the currgnl lransients
nenerates by the switching within 1C5.

59 Sensor Healer Fault Detector

7 namia) oparation, the sensor draws pulses of cument
frigm the eontrellor Voo supply via the White conductor
{Pins 26z and 26d) and the relum Zircut is via the Black
conductar [Fins 28z and 28d) to ground. These pulses
of heatar cirrrent generate a rectangularwaveform
across resistor R41 and these are a-¢ coupled via
capacitor G11 and fesistor (43 tothe base of ransistur
G5.

Transisior @5 is therefore switched on momeantarily on
the negative-going transitions of the pulse waveform
and it in tum pulses transistor QB, Bus maintaining
capacior G112 in a discharged aondition.

Should the heaterfailin eitherthe ON or OFF
conditions, transistor 8 will remain OFF and capacitor
C12 wil charge through resistor RE0.

When the voltage across capacitor G12 reaches
approximatety 12 5volls the oulput (Pin7) of Schmitt
Trigger 1C4-1 goes fow causing the Analog Output
current to fallto Zara. This in turnh is detected by the AC
Fault Detector and a Fauk is indicated.

The time-out petiod of the Sensor Hester Fault Detector
is approximately 18 seconds.

&-4

Basic Fault FInding

6-10 V&< Fault Detecror

The output of the Schmitt Trigger IC3-1 (Fin 8} is
normilly High bul fals ioa Low value if the Voo supply
drops below 200,

When this occurs, the analeg sutput current fallz 1o zerg
astransistor O3 is switched off, This conditionis then
sensad by the AD Faul Detectorand a Fault is
ingicaded.

Thea Vee supply must rise o at least 21.6 volis betore
normal opearation will be restoran.

517 AQ Fault Detector

The output of IC3-2 {Pin 14) is nonmally Low causing the
Ready indicator o be ON and the Mault cireuttry tobe in
the normaly energized condition.

If the analog output current falls balow 1.88 mA, the
ottput {Pin 14) goes high, thus exdinguishing the

Ready indicatar, Niuminating the Fault indicater and
generating a Fault signalon the TF outpirt {Pin 124) and

the opfional retay K1.

Marmeal aperation will be restored whenihe analog
cutputcurrent rises o 3.5mA.

&-12 Alarm Cireults

The Al and AZ gas alarm sircuits are identioal, so that
onlythe A2 circult nzed be described.

Opcrational amplifiar IC2-3 i corfigured a8 g comparatar
with approximately 5% hysteresis due (o regenerative
fead-back through resistor RZS,

In normal operation the voltage present onthe emitter of
transister Q3, represerling yas congenlration, is
campared with the user-presat voltage on the wipar of
potentiometer VR4{ AZ) representing the AZ alamm sei-

point.

When the comparator set-paint voltage is excaeded,
the pomparatar sutput on 153-3 {Pin 1) gwitchas High
and other conditions permitting, diives the Dardington
output inverters 1G3-1, -2, -3 Low.

Hev. A
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Alarmlaiehing is achleved by regensrative feed-back
thraugh resistor A35 and diode D3. Thus when 1G3-1
Pin 11 switches Low, transistor 04 is switched On and
[l logic High condition on the cathode of diede D0 is
teinforced. Capasior 9 introduces adzlay so asto
prevent spurious tggering.

The application of a Master Reset cancelsthe A2 alarm
{via diode D& only if the alam comparator output is Low.
Dicde DB is ramoved if non-latching aperation is
renuired.

An apen enllactar alzrm output iz provided an connector
PFin 14z TAZ. This may optionaly be normaly de-
energized, via programiming link P2-0 or nommally
energized is P2-1 is used.

Mote thet both 108-1 and IGE-2 inverters are inhibited in
Cal mode, due tothe diversion of drive current through
diode DF.

The red LED atarm indicator (LED 1) is driven by inverter
(C3-3 and iz illuminagted whanevar comparatar 1C3-3
guwritehe s an. Nete that this ourtpot is motad o ronnector
Pin 1éz LAZ and is present even in CAL mode.

The Alarm circuitry s inhibited during Timeout due o 8
lagic high on the ancde of dicde 04, which forces the
cormparatos infa an olf serditien lor the sisty second
timaout inderval at start-up or followmng the clearing of &
Fault gondition.

6-13 Open-Collector Cutpuis

Tha provision of true open-collector low-offset transistor
outputs is incompatible, in practicaltarms, with full
voltage, current and powsr hmiding of such ouiputs, The
design of these Contral Modules ks 1o provids alluser
accesaible transistor outputs from one integrated circuit
(IG8) contalning seven Carlinglon circuils. This device is
mounted in 2 socket to allow for convenient fizld
replacemeant and may be regarded as asemiconductor
fuse. The device Is very consaovatively raled and should
provide the same high level of religbility that exists
elsewhera in the Contral Modula crcuitry.

85

Basic Fault Finding

The outputs are shown inthe followitg takle:

UL Auvxliary
Ak Crput Cutput
Az TAZ=Pin1dz LAZ m Pin 16
Al TAl=PIn 12z L&l = P 14d
Fault TF =Pin 12d

Thea Main outpute TAS, TA1 and TF aratiie apen
collzcior outpufs, unless relays are fitted, iInwhich case
they are used to drive the relay coils n paratiel with any
axdernalload. The TA2 and TAT outputs are inhibited by
placing the medule in Calibration Mode butthe T
oulpul is ol

The Auxiliary outputs LA2 and LA rive the A2 and Al
LED indicators togetherwith any extemal load.

All apen-collector cutputs are provided with isolation
dindes to alow for the commoning of these ottputs.

The LA2 and LAT outpuls have two possiole modes of
operation:

1 vWithowt Accept/Csclliator

Inthis casa the LAZ and LA culpits operate

the same as the TA2 ard TAT vulpuis, willi The
exception that they are not inhibited in Calibration
WMode.

2 With Accept/Oscillator

Inthie caee the LA2 and LA outputs have thrae

possible conditions. These are.

*  Offinthe absence ol a gas alam

*  Flashing atthe fraqurency of the Orcillatorinapas
alarm conditon priorto the receipt of an Accept
signal or tollowing 2 new gas alanm.

*  Onsteadily in the presence of 2 gas alarm congition,
following the receipt of an Accept signal.

An onen-golector outpul is also provided to indicate the
presence of an unaccepted alarm. This cutput goeslow
on deteding a now alanm and will go highwhentha alarm
is accepted. This is only availablk when the
Accept/Oscillator opticnis orgered.

Hev A
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6-14 Optional Sensor Gable Input Protectioh

Inthe case of installations subject to damage dug o
frequeniviclent thunderstonms, Metal Oxlde Varlstors
(Mo 1, 2 & 3) may be specified forinclusibnon tha
Control Module, These devices are capable of
dissipating transiert over-—veltages up to 4 meximum

enatgy of 7 Joules per component.

&-15 Optional Alarm Ralays

Where relay outputs ars raguired, relays K1, K2 and K3
may he spacifiad. Note thatthe apen-collector type
outputs TAZ, TA1 and TF ate still available for customer
use but at a reduced maximum current capability.

B8

Basic Fauit Finding

6-16 Accapt/Osaillator Circuit

This optional circutit is used to provide an alarm reflash
capability.

Integrated circuit 1C £ and associated Compongnts is
configurad a= an aztable moli-vibrator whase aoift
{Pin3) drives the Faultindicator diractly and modulates
the gas alarm indicators via clodes D1 J and D41,

The csaillator is normally in aguiescent condition (Pin 3
high) and is activated by al Tigh on either GG {Mind) or
iC3-2 (Fin 144,

A Highon IC5-2 [Pin 14) ocours in a Foult oordition,
transistor Q9 is switched On and the Fault indicator (LED
4}flashes atthe frequency of the 107 psciilator.

A High on I1G6 (Pin 3] is caused by a gas slam. Inihis
case the VTH IS goes Low via diode D2 ordinde D27
and a negative-going pulse is received on 1C6 (Fin 2},
This pulse sets the [C6 bistable lztch, causing the
outpul {Pin 3} lo gu Higlh. Lwill remnain in this condition
urtil reset by a Migh levelon Pin 6, due to either the
receipt of an Accept signal on the connedctor (Pin 184)
ora High level on the VTH line dus to the resetting of

the gas alarm circuitry. Inthe latter case, this may be dus
to etherthe automatic resetting ot non-latching alam
circuits orthe application of a Master Resat sighal far
latching circarits.

Whenthe output of 1S5 {Pin 31 goss hiah, the M5A0G
transistor is switchad on resulting in an open-collecior
UA siynal,

Rav. A
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Spare Paris

Spare Parts Ordering Procodure

When ordering Spare Parts, Kils ele. or réquiring current
pricog, please contact yournearest Geraral Menitors
Representative or General Monitors direct giving the
folowing information.

Fart number of spare part required
Description of sparg parl requicecd
Cluantity required

Recotnmended Spare Parts
Start-up Sparas Kit Model 2601 - P/N 720.027

Itcrn Mo, Part Mo, Dascription

i 443002 Mater

2 S50-(00 LED Red

3 SEO-0A LED ¥ellew

4 550-002 LED Green

5 S17-002 15 ULM 20044 (Subijec 1o customer opticn)
5 3z20-012 Switch, iongle SPDT

7 321-016 Switch, pushbutton SPODT

3 440-018 Aslay DPDT (Subjectto customer option)

9 4203-004 Potentiomater 10K

10 420-003 Potentiometer 1K
11 A0 2 Potentizmatar 100K
12 100-018 Screw

12 430-009 Fuse 1A

14 500-002 Transiztor MPSANG

4
=

| T R R W NI X, IR N ] T N R S
ey

One yaar operational Spare Parts Kt Model 2601 = P/N 720-026

ftem Ma. Part No. -~ Description

1 443-002 Ml

2 550-000 LED Red

3 550-001 LED Yellow

4 550-002 LEDC Grecn

5 B17-002 IC ULM 2004A (Subject to cushomer pption)
6 32n-niz2 Switch, toggle SPDT

7 321-018 Switch, pushbutton SPOT

3 440018 Relay DFDT {Subjectio customer option)

2 420-34 Fotentiometer 10K

10 420003 Potantinmetar 1K

11 420-0112 Potantiometer 100K
12 100016 Screw

14 430003 Fusz1A

14 E00-002 Transistor MPSAQG

m-l-—hm_u_n._u.l.g

by - 42
oo
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Accessory Equipment

8-1 Dust Guard Assembly (PN 10110)

DUST GUARAD ASSY.

[WITH 12 REPLAGEABLE

DUET GUARD KIT
SOMTENE] |

The dust gurard is a simple, threaded (1 31618 UNEF
2B) stainless steel {type 303} cylinder with a wire screen
atons end. ltis easily vnacrewed for cleaning and/or
replasement of the disposable screen. The scresn
material is ctainless steel {type 316) with a nominal 44
ricten mesh. Thiz Ganeral Monitors accessory ic
specially desmgned to prevent dust and particulate
matter from reaching the sensor flame arrastar, Such
debric ean plug the sereen and limit the amount of pas
reaching ths active surface of the sensor, thereby
creating a poientlally hazardous siualion. Whenlhe
dust guard is installad, this problem is mirimized and
sensorresponse is virually unchanged. The dust guard
15 Elso aveilable In g kil {F/M 10034 with twelve
raplaceable screens. it ¢an beused as an effective
windscreen, and is recommended for corosive, windy
orhighternporaturc chivirgnments. Atypical application
would beinthe area surmounding a drying oven.

£-2 Sintared Stainless Steal Dust Guard (F/N
1300522-1)

Tha construction of this accessory is similar fo P/N
10110, but with 3mm (1787 thick sintered stainless stael
{typa 318) diar: at one end. The body maferial is type

303 stainlesssteel with an intemal 3116 UNEF 2B thread
forinstallation on the sensor body. This dusl guard
provides pratection from fine particulales and windy
anviranments. i should ba used only in dry locations
because of the tendzncy of the sintered disc to absorb
waterwhich would then act as agas diffusion barrier until
the dis¢ dried cut again.

8-3 Splash Guard {P/N 10395-1)

The Sptash Guardis a rugged thermoplastic palyestar
(Valox) plastic cylindarwhich screws irto place overtbe
sensor body. it contalns a serles of Intemal baffles which
are designed to deflect water spray away from the
sensorfiame arrester. The splash guard is
recommended for areas whene heavy rain of frequent
equipment hosedowns occar. [ also mekes an effective
barrier against high winds.

B-4 Sensor Flow Chamber {(P/N 10066}

The General Monitors Senser Flow Chamberis
construsted of 2024T aluminum (aptional stainless steel
ype 316, /N 10086-55). 'The chamber has an internal
thread 7 A 6-18 LINFF 25, intawhich a sensor may be
screwed, and two threaded ports [1/8-27 NPT L1 NGM)
which accept 1/4 " ibe filings (PN 325-022). The
chamber is dasigned for insedion indo a sampling
gystem and the recommetded flow rate is 0.47 Iiters par
minute (1o firhr).

§-5 Duct Mounting Plate (P/N 10041}

The Duct Mounting Plate is a rectangular plate

measuring 73 x 116mm (2857 X 4,567 containing tuwy
eaptive maurting screws {(5-32 UNC), and a Neoprens O-
ring seal. The sensor 13 mounted through a hole inthe
centerof tha plale and secured with an O-ring gaskel

and nut. The assembly is ideally suited to the monitcring
of dugted air for Iiving quarters in large-offshore

modules. Hote that the sensor should be mounted
nointing down, protecled for excessive air velocity and
ina positicn te tacilitate regalibration.

Aev_ A
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GENERAL MONITOHS, IHC
PART Mo_ 50000

Accessory Equipment

Hp% FIELD CALYBRATOH

8-7 Fleld Calibrator (P/N 50000)

The Genaral Monitore Fiald Calibrator provides a gimpla

and efficient means of calibrating H2S sensors inthe
field.

Y consists of g plastic jarwith a remevabla lid and a seal
which fits snugly overthe sensorcap. An Integral

aluminum block wilh externakthumb screw perorms the

dualfunctions of retaining and breaking the glass
ampoules.

Operating Instructions

a Ensurethat the calibrator is clean and dry andihat all

fragments of brolen glass have been removed.

B-2

o

f

Inzet anampoule of the desired concentration inte
the hole inthe aluminum block, with its base resting
on the bottom of the jar. Replace lid and s=ai.

Place calbrator in posiion on sensor,

if 2 backoround gas lkeveal is suspected, purge the
calibrator with claan air and sea) the apening in The lid
untiljust before the calbratoris slipped onfo the
Sensor.

Screw thumb screw until ampoule shatters.

Leave the calbrator in position for 2pproximately five
minutes or until a stable meter reading is obtained.

remove the calbrator and dispose of the glass
fragments safely.

Hew. A
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g-7 Ampoules of Hydrogen Sultide
{P/N 50004)

These glass ampoules are manufactured under steict
cuality controlprocedures for use with the Figld
Calibrator {P/M 80000). They are marked with a gas
concentration in ppm H2S which ¢orresponkds o the
concaniratio nwhen relaased within the Held Calibrator.

An expiration date is stamped on each
ampoule fabel because ampoules may start 1o
lose concentration after 12 months.

Qulul dals ampoules sfould herelong e regarded
with suzpicion, particularly if erratio results are obtained
it calibration.

Ampoules are manufactured in various concentrations
and are distinguished by the addition of a suffix tathe
part number. See table fordetails.

Part Concentration
Humber Sufflx ppm H2S

50004 =23 a

50004 =11 5

s0004 -3 10

S0004 -8 20 -
S0ao4 -84 a5

50004 -13 50

50004 -5 100
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