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Introduction

This user manual (UM) is intended to describe the device design, principle of operation and
maintenance service of Control system EMI-1M (CS EMI-1M). Mounting, tuning and maintenance
service of EMI-1M must be carried out by suitably trained specialists after having studied this UM.

This UM is applicable to all current modifications of EMI-1M.

CS system marking when ordering:

CS EMI-M1-X

CS — Control system

EMI-M1 — model

X — central unit type: 1 — EMI-SSD-1M; 2 — MB 110; 3-MB 210

Example identification: CS EMI-M1-1 — Control system, EMI-M1 model with the central unit type
EMI-SSD-1M.




Description and operation

1 Description and operation

1.1 Intended use

CS are intended for automatic continuous gas pollution control of working zone, outdoor fa-
cilities and plants open spaces, by means of data measuring conversions received from fixed gas de-
tectors, transmitted via wired and radio channel communication lines to control unit for their pro-
cessing, storage, in order to generate light and audio signals, as well as control signals of actuators

and information transmission to other systems.

1.2 Application scope

1.2.1 Oil and gas fields, oil and gas processing plants, oil and gas storages, chemical indus-
tries, environmental services etc. Typical facilities demanding gas pollution control:
- raw materials loading/unloading areas;
- raw materials and manufactured goods storages;
- pump stations;
- compressor stations;

- working areas of plants etc.



Description and operation

1.3 Technical and metrological characteristics

1.3.1 Gas detectors main technical and metrological characteristics are shown in their prop-

er UM.
1.3.2 Control unit technical characteristics are shown in table 1.
Table 1
Central unit type and its meaning
Parameter OVEN MB110
EMI-SSD-1M 224.2A ‘ 224.8A OVEN MB210
1 Output and input channels parameters
1.1 Measuring channels
number:
- analog 4-20 mA 8 2 8 8
- digital HART 8 - - -
- digital RS-485 1 - - -
1.2 Gas detectors number
for a channel:
- analog 4-20 mA 1 1 1 1
- digital HART 1 - - -
- digital RS-485 up to 32 - - -
digital:
- RS-485 (1 channel)”
analog: . .
1.3 Control unit output |- discrete relay outputs (3 re- digital: digital:
channel type (number) |lays) RS-485 Ethernet
. . (1 channel) (2 channels)
radiochannels”:
- Bluetooth (1 channel)
- LoRa (1 channel)
2 Power supply parameters
-~90...264 VAC

(nominal ~230)

consumption:

2.1 | uni I 12..32VD
Control unit supply 3 .V C at a frequency of 47...63 10-48 VDC (nominal
voltage (nominal: Hz 24 VDC)
24 VDCQ) or
=18...30 VDC
(nominal =24)
2.2 Control unit power <25 <6 <4

2.3 Max. supply power

8 gas detectors with sensor
heating < 120W

Not provided

3 Indication types

3.1 Sound alarm

present

not present

not present

3.2 Visual indication

OLED displaying information on
measured concentrations and
operation modes;

Channel operation
mode LED (1 for a
channel);

Channel operation
mode LED (1 for a
channel);
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Central unit type and its meaning

Parameter OVEN MB110
EMI-SSD-1M 224.2A l 224.8A OVEN MB210
2 general condition LEDs Control unit operation |Control unit opera-
mode LED tion mode LED
Notice:

* type of the channel is chosen by the user via the central device’s menu

** option

1.3.3 Control systems metrological characteristics

CS metrological characteristics are shown in tables 2 — 3.

Table 2 — Metrological characteristics of a system with measuring digital channels (RS-485 (MODBUS

RTU), HART) and with a radiochannel (Bluetooth 2.0; LoRa)

Permissible Permissible
. intrinsic!) error limits | indications
Target compo- | Target component volume fraction meas- settin
nent urement range . . . g
absolute | relative |time limits,
T0,91 S
Toxic sensors
Oxygen (03) 0-30% 0,5 % - 20
0-40 (incl.) ppm +4 ppm -
. 0-500 ppm 40 (excl.)-500 (incl.) +10 % 30
Carbon Oxide ppm
(CO) 0-40 (incl.) ppm 4 ppm -
0-2000 ppm 40 (excl.)-2000 (incl.) +10 % 30
ppm
Hydrogen sulfide 0-7,5 (incl.) ppm +1,5 ppm -
0-100 30
(H2S) Ppm 7,5 (excl.) -100 ppm |- £20%
Ammonia 0-20 (incl.) ppm +4 ppm -
0-300 40
(NHs) Ppm 20 (excl.) -300 ppm |- +20%
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Permissible Permissible
: intrinsic!) error limits | indications
Target compo- | Target component volume fraction meas- settin
nent urement range . . . g
absolute relative |time limits,
T0,9i S
Methanol 0-200 ppm 0-20 (incl.) ppm 4 ppm - 200
(CHs0H) 20 (excl.) -200 ppm |- 120 %
Ethanol 0-200 ppm 0-20 (incl.) ppm 2 ppm - 200
(C2H60) 20 (excl.) -200 ppm 120 %
Optical sensors
0-1,5% 0-1,5% +0,1% - 5
. 0-2,0 (incl.) % +0,1% -
_ [o)
(Cca(;b)on Dioxide |0-2,5% 2.0 (excl) 2.5 % - X7 5
2 0.5 % 0-2,0 (incl.) % +0,1% - :
° 2,0 (excl.) -5% - 5%
0-100 % LEL (0-1,7 0-60 (incl.) % LEL 3 % LEL -
P H
ropane (GsHg) g3, 60 (excl.) -100 % LEL |- +5 % >
10,13 %
- 9 - - incl.) % LEL. ’ -
Methane (CHa) 00/31))00 %LEL(0-4,4 0-60(incl.) % (+3 % LEL) 5
0 60 (excl.) -100 % LEL |- +5 %
0-100 % LEL (0-1,0  |0-60 (incl.) % LEL +3 % LEL -
N-hexane (CeHa) | ) 60 (excl.) -100 % LEL |- £5 % 1>
N-butane 0-60 (incl.) % LEL +3 % LEL -
-100 % LEL (0-1,4%3)
(C4H10) 0-100 % LEL (0-1,4%%) 5 (excl.)-100 % LEL |- +5 % >
Methanol o o/\3)
- - +5 0 _
(CHOH) 0-50 % LEL (0-3 %) +5 % LEL 15
0-100 % LEL (0-1,2 0-60 (incl.) % LEL +3 % LEL -
B H 1
enzene (CeHo) g3 60 (excl.) -100 % LEL |- +5 % >
Automobile gas-
oline according o
_ +5 0 -
to GOST R 0-50 % LEL 5 % LEL 35
51313-99
Diesel fuel ac-
cording to GOST |0-50 % LEL +5 % LEL - 35
305-2013
Kerosene accord-
ing to GOSTR 0-50 % LEL 5 % LEL - 35
52050-2006
Petroleum prod- |0-50 % LEL 15 % LEL - 35
uct vapors®
Hydrocarbons 0-50 % LEL 15 % LEL - 35
sum?
PID
0-1 (incl.) ppm 10,2 ppm -
B CeH 0-20 25
enzene (CoH) ppm 1 (excl.) -20 ppm - 120 %
2- 0-1 (incl.) ppm 12 ppm -
0-40 25
Methylpropene ppm 1 (excl.) -40 ppm - +20 %
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Permissible Permissible
: intrinsic!) error limits | indications
Target compo- | Target component volume fraction meas- settin
nent urement range . . . g
absolute relative |time limits,
T0,9i S
(isobutylene) [i- 0-10 (incl.) ppm 2 ppm -
-1 2
CsHg] 0-100 ppm 1(excl.) -40 ppm - +20 % >
0-50 (incl.) ppm +10 ppm -
-2 2
0-2000 ppm 50 (excl.) -2000 ppm |- +20 % >
Isobutane 0-10 (incl.) ppm +2 ppm -
0-1000 25
(C4H10) ppm 10 (excl.) -1000 ppm |- £20 %
n-Heptane 0-10 (incl.) ppm +2 ppm -
0-1000 25
(C7H16) ppm 10 (excl.) -1000 ppm |- £20 %
0-2 ppm 0-0,25 (incl.) ppm 10,05 ppm
Monoethanola- 0,25 (excl.) -2 ppm +20% 55
mine (C2H;NO) 0-10 pom 0-0,25 (incl.) ppm +0,05 ppm
PP 0,25 (excl.) -10 ppm +20%

Notice:

1) Under normal operation conditions.
2) Measuring channels cannot be used to control the LOC in the air of the working area, only to con-
trol emergency emissions.
3) LEL values of combustible gases are specified in accordance with GOST R MEK 60079-20-1-2011.
4) LEL values of petroleum product vapors are specified according to national standards for specific
types of petroleum products.
Gas detector Software is able to display the measurement results through the measuring channels of
harmful gases in units of mass concentration measurements, mg/m3. The conversion of the target
component content values expressed in units of volume fraction, ppm, into units of mass concentra-
tion, mg /m3, is performed automatically for conditions of 20 °C and 760 mm Hg.

Table 3 — measuring analog channels metrological characteristics (4-20 mA)

Permissible intrinsic! error Permissible
Target compo- | Target component volume fraction limits indications set-
nent measurement range . ting time limits,
absolute relative
To,s, S
Toxic sensors
+(0,5+(0,5+C)
_2No
Oxygen (03) 0-30% %0,015) % 20
0-40 (incl.) ppm 14,7 ppm
. 0-500 ppm |40 (excl.) -500 (incl.) i +117 % 30
Carbon oxide ppm
(CO) 0-40 (incl.) ppm 4,7 ppm
-2 ) - incl.
0-2000 ppm |40 (excl.) -2000 (incl.) i +117 % 30
ppm
Hydrogen Sul- 0-7,5 (incl.) ppm 11,7 ppm
. 0-100 30
phide (H2S) PPM 175 (excl.) -100 ppm 3 £21,8%
) 0-20 (incl.) ppm 14,4 ppm
Ammonia (NH3) [0-300 ppm 20 (excl.) -300 ppm - $21.8% 40
Methanol 0-200 ppm  |0-20 (incl.) ppm 14,4 ppm 200
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Permissible intrinsic! error

Permissible

Target compo- | Target component volume fraction limits indications set-
nent measurement range . ting time limits,
absolute relative Too s
0,9,
(CHsOH) 20 (excl.) -200 ppm - 21,8 %
Ethanol (C2HeO) |0-200 ppm  |0-20 (incl.) ppm 14,4 ppm - 200
20 (excl.) -200 ppm 21,8 %
Optical sensors
+(0,1+(0,1+C)
_ 0 _ 0 -
0-1,5% 0-1,5% *0,015) % 5
Carbon dioxide o 0-2,0 (incl.) % 10,13% -
(CO2) 0-25% 2,0 (excl.) -2,5 % : 6,6 % >
0-2,0 (incl.) % 10,13 % -
0-59 5
% 2,0 (excl.)-5% - 6,6 %
Propane (CsHs) 0-100 % LEL |0-60 (incl.) % LEL +3,9 % LEL - 5
P 8 10-1,7%Y) |60 (excl.) -100 % LEL - +6,6 %
0-100 % LEL |0-60 (incl.) % LEL +3,9 % LEL -
Meth H
ethane (CHa) | 4 293) 60 (excl.) -100 % LEL - 6,6 % >
n-Hexane 0-100 % LEL |0-60 (incl.) % LEL +3,9 % LEL - 15
(CeH1a) (0-1,0%%) |60 (excl.) -100 % LEL - +6,6 %
n-Butane 0-100 % LEL |0-60 (incl.) % LEL +3,9 % LEL - 5
(C4H10) (0-1,4%3) 60 (excl.) -100 % LEL - +6,6 %
Methanol 0 o/ \3) +(5,0+(5,0+C)*
(CH30H) 0-50 % LEL (0-3 %) 0,015)%LEL 15
0-100 % LEL |0-60 (incl.) % LEL +3,9 % LEL -
B H 1
enzene (CeHe) |61 59009 [60 (excl) -100 % LEL - 6,6 % >
Automobile
gasoline accord- Ao ) +(5,0+(5,0+C)*
ing to TOCT P 0-50% LEL 0,015)% LEL 35
51313-99
Diesel fuel ac-
+ *
cording to FOCT |0-50 % LEL - _2560;5(;}0:53 35
305-2013 S
Kerosene ac-
+ *
cording to FOCT |0-50 % LEL - £(5,0+(5,04C) 35
P 52050-2006 0,015)% LEL
Petroleum 0-50 % LEL i *(5,0+(5,0+C)* 35
product vapors® 0,015)% LEL
Hydrocarbons |0-50 % LEL i *(5,0+(5,0+C)* 35
sum? 0,015)% LEL
PID
0-1 (incl.) ppm +0,22 ppm -
Benzene (CeHs) |0-20 ppm 1 (excl) -20 ppm - $218% 25
2- 0-1 (incl.) ppm 10,22 ppm -
0-40 25
Methylpropene ppm 1 (excl.) -40 ppm - +21,8 %
(isobutylene) [i- 0-10 (incl.) ppm 12,2 ppm -
-1 2
CaHs] 0-100 ppm o el) -40 ppm - £21,8% >

9
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Permissible intrinsic® error Permissible
Target compo- | Target component volume fraction limits indications set-
nent measurement range . ting time limits,
absolute relative
T0,9i S
0-50 (incl.) ppm +10,9 ppm -
-2 2
0-2000 ppm o s cl.) -2000 ppm |- £21,8% >
Isobutane 0-10 (incl.) ppm 1,22 ppm -
-1 2
(C4H10) 0-1000 ppm - o eI} -1000 ppm |- £21,8% >
0-10 (incl.) ppm 12,2 ppm -
n-Heptane
-1 . 2
(CoHie) 0-1000 ppm |10(excl.) mo 1000 ) 21,8 % 5
ppm
-0,25 (incl. +
0-2 ppm 0-0,25 (incl.) ppm 0,055 ppm
Monoethanola- 0,25 (excl.) -2 ppm +20% 55
mine (C2H7NO) 0-10 pom 0-0,25 (incl.) ppm +0,055 ppm
PP 0,25 (excl.) -10 ppm £20%

Notice:

1) Under normal operation conditions

2) Measuring channels cannot be used to control the LOC in the air of the working area, only to control
emergency emissions.

3) LEL values of combustible gases are specified in accordance with GOST R MEK 60079-20-1-2011.
4) LEL values of petroleum product vapors are specified according to national standards for specific
types of petroleum products.

Gas detector Software is able to display the measurement results through the measuring channels of
harmful gases in units of mass concentration measurements, mg/m3. The conversion of the target
component content values expressed in units of volume fraction, ppm, into units of mass concentra-
tion, mg /m3, is performed automatically for conditions of 20 °C and 760 mm Hg.

1.4 Makeup

1.4.1 CS have module construction, including:
- digital equipment (modules) with special Software for information transmission to a PC
(or a higher-level system) — control unit;
- gas detectors.
1.4.2 Possible control units:
- modules EMI-SSD-1M;
- analog input modules MB 210-101 (LLC «Oven» manufacture);
- analoginput modules MB 110 (LLC «Oven» manufacture).
1.4.3 Possible gas detectors:
- fixed gas detectors IGM-10IR and IGM-10Tox (reg. Ne71045-18);
- fixed gas detectors IGM -11 (reg. Ne70204-18);
- fixed gas detectors IGM -12, IGM -13 (reg. Ne66815-17);

10




Description and operation

- fixed gas detectors IGM -12M (reg. N275198-19);
- fixed gas detectors IGM -13M (reg. N272341-18);
- fixed gas detectors DGS ERIS-210, DGS ERIS-230
(reg. N261055-15);
- fixed gas detectors Gascontrol (reg. No67991-17);
- gas detectors Optic IK, Optimus IK (reg. No62288-15).

1.5 Device and principle of operation

1.5.1 CS is a self-contained fixed system. CS principle of operation is determined by included

gas detectors:

- for explosive hydrocarbon gases and carbon dioxide content measurement, optical
sensors are installed in gas detectors, the principle of operation of which is based on
the IR radiation selective absorption by hydrocarbon molecules in the wavelength
range from 3.1 to 3.4 um and carbon dioxide in the range 4.2 um;

- for oxygen, hydrogen and toxic gases content measurement, toxic sensors are in-
stalled in gas detectors, the principle of operation of which is based on the meas-
urement of the current generated by the interaction between the sensor detecting
element and the target gas;

- for LOC of organic compounds vapors, toxic and hydrocarbon gases measurement, PID
are installed in gas detectors, the principle of operation of which is based on the
measurement of the current arising from target gas molecule ionization by UV radia-
tion.

1.5.2 Functionally CS consist of measuring channels meant for gas concentrations measure-

ment.

Measuring signal is sent from gas detector to control unit in analog (4 — 20 mA) or digital (RS-

485, HART) form. In case of signal transmission in analog form, incoming from gas detector signal is
transformed into digital code by analog-to-digital converter. Information collected by control unit
from gas detector is transmitted to a higher-level system or to a user’s PC.

1.5.3 CS has an ability to connect simultaneously up to 8 gas detectors to the control unit via

analog interface “current loop” and digital interface «Bell 202» («HART» protocol), as well as up to 32

gas detectors via interface «RS-485» («Modbus RTU» protocol).

11



Description and operation

1.6 CS components description and operation

1.6.1 CS components description and operation are particularized in modules proper UM.

1.7 Marking and sealing

1.7.1 CS components marking and sealing must correspond to their proper UMs.

1.8 Packaging

CS is packed in transport box of the manufacturer in compliance with GOST 23170-78. The

accompanying documents for the delivery set are also placed in the box.

12
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2 Safety precautions

Warning!

Before CS operation it is necessary to study the safety precautions and its com-
ponents Ums.

2.1 1 Any person who has studied this UM and has been briefed on safety precautions is
admitted to operate the gas detector.

2.2 During operation and maintenance service it is necessary to respect the «Safety rules in
Gas Industry», approved by State Mining and Technical Inspection and « Rules of technical operation
of electric installations of consumers », approved by State Power Supply Inspection.

2.3 Before CS components mounting and connecting it is necessary to disconnect control
unit and gas detectors (in case of gas detectors using external power supply).

2.4 It is prohibited to use CS with any damages.

2.5 Repairing of CS must be carried out only by the manufacturer’s personnel or persons au-

thorized by the manufacturer for repairs.

13
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3 Correct use

3.1 Operation hints

3.1.1 CS operation must be performed according to this UM.

3.1.2 Connection and disconnection of control unit to analogue outputs as well as to digital
interface must be performed only after disconnecting power circuits.
Warning!
Manufacturer is not responsible for CS fault or for damage, resulting from im-

proper or not specified in this UM use of the device.

3.2 Operation limits

3.2.1 Control unit is not intended for operation in hazardous and corrosion environment.
3.2.2 Operation conditions:

- ambient temperature -10... +50 °C;

- RH<95% w/o condensation;

- atmospheric pressure 80-120 kPa.

3.3 Preparation

3.3.1 CS components, stored packed in unheated space, must be relocated in heated space
and left unpacked for 6 hours.

3.3.2 Mount control unit, according to its individual UM, on grounded or insulated construc-
tions, not energized, in places with sufficient illumination.

3.3.3 Connect gas detector to control unit by one of the methods according to subpara-

graphs 3.4 -3.7.

3.4 Gas detectors types IGM-11, IGM-12, IGM-12M, IGM-13, IGM-13M connection to con-
trol unit EMI-SSD-1M

3.4.1 Gas detectors types IGM-11, IGM-12, IGM-12M, IGM-13, IGM-13M connection to EMI-
SSD-1M control unit is carried out by one of the ways:
- four-wire connection circuit via interface current loop 4-20 mA (active), figure 1;

- four-wire connection circuit via interface current loop 4-20 mA (passive), figure 2;

14
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- three-wire connection circuit via interface current loop 4-20 mA (active), figure 3;
- three-wire connection circuit via interface current loop 4-20 mA (passive), figure 4;

- four-wire connection circuit via interface RS-485, figure 5.

WM-11/12/12M/13/13M M L1
X7
Lens Korm ™ KoHm Lens
He ycmarobaeqa | PWRT) 7 ,’T -,r'\ 7 |+ Mumanue
(ooo0) | amw | 2 i i 2 |« Cuzran
(M2~ 3 3 |- CuzHan
ACTIVE PWRZ(-/ 4 \- }_ L,‘ 4 |~ Mumarue
7R RS485-A 5
RS485-8 | 6 —

I

Figure 1 - Four-wire IGM-11, IGM-12, IGM-12M, IGM-13, IGM-13M connection circuit via in-
terface current loop 4-20 mA (active)

WM-11/12/12M/13/13M I LLA-1M
X7
Lens KoHm ™ Koxm Lens
He Lomarobneqa PWRI+/ 7 ,’T _,r'\ 7 |+ Mumarue
[0 O 0] CIMT+) 2 2 |+ Cuzman
M2/ 3 3 |- Cveran
passve | pwrzt) | 4 | +— i |- mmawe
7% RS4E5-A | 5
RSi85-8 | 6 —

I

Figure 2 — Four-wire IGM-11, IGM-12, IGM-12M, IGM-13, IGM-13M connection circuit
via interface current loop 4-20 mA (passive)

15
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WM-11/12/12M/ 13/ 13M M LA-1M
X7
lenb Korm™ Kowm Uens

LM2(-) = PWR2I-)|  PWRT+) 7 ,’T _,r" 7 |+ Mumarue
oL | am | 2 i i 2 |+ tuzan
M2 3 l l 3 |- Cuzran

ACTIVE PwR2l) | 4 \ + l,' 4 |- Mumae

VA RS485-A | 5
RSi85-8 | 6 —

I

Figure 3 - Three-wire IGM-11, IGM-12, IGM-12M, IGM-13, IGM-13M connection circuit via in-
terface current loop 4-20 mA (active)

WM-11/12/12M/13/13M I CCA-TM
X7
lens Kowm* KoHm Henb
amMzl-) = PWRT | PWRT+/ 7 ,’T _,r'\ 7 |+ Mumarue
%B LM 2 i l i I 2 |+ CuzHan
CIM2(-) 3 \ \ 3 |- CuzHan
PASSIVE PWR2(-/ 4 r }_ _-,' 4 |- Mumarue
Mm% RS485-4 5
———
RS485-5 6

I

Figure 4 - Three-wire IGM-11, IGM-12, IGM-12M, IGM-13, IGM-13M connection circuit via in-
terface current loop 4-20 mA (passive)

M- 77/72 /72/\7 /73 /BM + BA0K FLmaHUS
24 B=—=
Lene Kowm ™ -
He yomaobnen | PRI 7
(coo) | amw | -2 I -1
M- 3 X7
mgooe naioxere | PR/ 4 KoHim Lfens
|CI3]| | esessa | 5 7| Rse854
RS485-8 6 2 | RAS4E-MT
3 |RS4ER
e ——

Figure 5 - Four-wire IGM-11, IGM-12, IGM-12M, IGM-13, IGM-13M connection circuit via in-
terface RS-485

Notice: *Gas detectors contacts numbers on figures 1-5 are conditional.
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Figures 1 — 5 show gas detector connection to one of the channels of EMI-SSD-1M control
unit examples. To connect up to 8 gas detectors via interface current loop 4-20 mA use the guidance
of the figures A.1 and A.2 in Appendix A. To connect up to 32 gas detectors via interface RS-485 use

the guidance of the figure A.3 in Appendix A.

3.4.2 To change the current loop connection method, there are 2 controls on the gas detec-
tor switching board:

- three-pin male connector (fig. 6);

(M2 = PWRYY)  He yomanobnena (M2 = PWRZ-)

7o) o7

Figure 6 — Three-pin male connector

A jumper is installed on the male connector to change the configuration.

If the jumper is not installed, gas detector connection is performed via four wires:
two current loop wires CLM1(+) and CLM2(-), two power wires PWR1(+) and PWR2(-).
Analog signal measurement is carried out between CLM1(+) and CLM2(-).

If the jumper is installed in «CLM2(-) = PWR1(+) » position, gas detector connection
is performed via three wires: one current loop wire CLM1(+), two power wires PWR1(+)
and PWR2(-). Analog signal measurement is carried out between CLM1(+) and PWR1(+).

If the jumper is installed in «CLM2(-) = PWR2(-) » position, gas detector connection
is performed via three wires: one current loop wire CLM1(+), two power wires PWR1(+)
and PWR2(-). Analog signal measurement is carried out between CLM1(+) and PWR2(-).

- sliding switch (fig. 7).

ACTIVE PASSIVE
7/

Figure 7 — Sliding switch
Sliding switch position determines the type of current loop 4-20 mA connection: ac-
tive, passive.
Circuit differences between the methods for measuring the active and passive current
loop are shown in the connection diagrams in the appropriate gas detector UM.
3.4.3 During gas detectors connection via interface RS-485 current loop controls config-

uration is not meaningful.
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Correct use

To change the connection method internal configuration, it is necessary to select the ap-

propriate connection method for each channel in the EMI-SSD-1M control unit menu or via data ex-

change with a higher-level system interfaces. There is a detailed description in the EMI-SSD-1M con-

trol unit UM.

1

Notice:

Gas detectors connection types diversity allows data exchange with almost any
industrial data collection system.

EMI-SSD-1M control unit is the same universal and has the ability to configure
the analog input internal measurement circuit, so gas detector connection to
control unit is possible by any method mentioned in this section.

Notice:

Different models of gas detectors may have different names for supply circuits:

e + Supply: PWR1, PWR+;
e - Supply: PWR2, PWR-;

Gas detector supply input has a diode bridge, so the polarity is not important
(“+” and “-” are conditional), but power wires connection of two or more gas
detectors must be the same.

Current loop circuit name may also differ:
e + Current loop signal: CL1, CL+, CL1(+), CLM1, CLM+, CLM1(+);
e - Current loop signal: CL2, CL-, CL2(-), CLM2, CLM-, CLM2(-);

Gas detector current loop output has a diode bridge, so the polarity is not im-
portant (“+” and “-” are conditional), but current loop connection of two or
more gas detectors must be the same.

3.5 Gas detectors types IGM-10IR, IGM-10Tox connection to control unit EMI-SSD-1M

3.5.1 Gas detectors types IGM-10IR, IGM-10Tox connection to control unit EMI-SSD is car-

ried out by 2 ways:

two-wire connection circuit via interface current loop 4-20 mA (passive), figure 8;

two-wire connection circuit via interface RS-485, figure 9.
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Correct use

I -
WM-T0MK 7 A7

Komm Lene

tHem Kowm* /T 7\ 7|+ Humre

ar? 7 i i 2 |+ Cuzran

amz Z 3 |- lyzman
RS485A | 3 \ L l} 4 |- imawe
RS485-8 4

Figure 8 - Two-wire IGM-10IR, IGM-10Tox connection circuit via interface current loop 4-20 mA (pas-

sive)
WM-T0MK, 3

lens AoHm ™ M [[17—7/‘7

{amMr 7 X717

[me z [T 7 Kowm Lok
RS4E5-A 3 i i 7| RS485-A
FSeEH5-F 4 2 | RS4E5-6MD

\ L lj L 3 |Rsuss B
|
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Figure 9 - Two-wire IGM-10IR, IGM-10Tox connection circuit via interface RS-485

Notice: *gas detectors contacts numbers on figures 8 and 9 are conditional.

Figures 8 and 9 show gas detector connection to one of the channels of EMI-SSD-1M control
unit examples. To connect up to 8 gas detectors via interface current loop 4-20 mA use the guidance
of the figure A.2 in Appendix A excluding gas detector power wires. To connect up to 32 gas detectors
via interface RS-485 use the guidance of the figure A.3 in Appendix A excluding gas detector power

wires.

3.5.2 To change the connection method internal configuration, it is necessary to select the
appropriate connection method for each channel in the EMI-SSD-1M control unit menu or via data
exchange with a higher level system interfaces. There is a detailed description in the EMI-SSD-1M

control unit UM.

19



Correct use

Notice:
® - .
To connect gas detector battery supply it is necessary to move the sliding
1 switch on the switching board into “active” position.

Different gas detectors models can have different current loop circuits names:

e + Current loop signal: CL1, CL+, CL1(+), CLM1, CLM+, CLM1(+);
e - Current loop signal: CL2, CL-, CL2(-), CLM2, CLM-, CLM2(-);
Gas detector current loop output has a diode bridge, so the polarity is not im-

portant (“+” and “-” are conditional), but current loop wires connection of two
or more gas detectors must be the same.

3.6 Connection of other gas detectors, compatible with EMI-SSD-1M control unit via con-

nection interface

3.6.1 Connection of the gas detectors, compatible with EMI-SSD-1M control unit via connec-
tion interface is carried out in compliance with the gas detectors UM and figures A.1-A.3 from Ap-

pendix A.

3.7 Gas detectors connection to control units MB 110 and MB 210

3.7.1 3.7 Gas detectors connection to control units MB 110 and MB 210 is carried out in

compliance with the gas detectors UM and control units MB 110 and MB 210 UM.

3.8 CS use

3.8.1 CS use routine must comply with compound modules UM.
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Maintenance service

4 Maintenance service

4.1 General hints

4.1.1 Maintenance service is tasked to ensure CS normal operation over its lifetime. Mainte-
nance service must be carried out by qualified personnel only, guided by this UM and safety precau-
tions, certified and approved by the order of the administration to work with these devices.

4.1.2 System maintenance service includes:

- CS technical state check every 6 months;

- CS calibration every 6 months or after repair;

- periodic inspection every year according to «VP-127/10-2019. Control systems EMI-M1.

Verification procedure».
4.2 Maintenance routine

4.2.1 System technical condition check includes:
- control unit and gas detector visual inspection;
- control unit operability check;
- connected gas detectors operability check.
4.2.2 During visual inspection it is necessary to check:
- control unit body integrity;
- cables integrity;
- LEDs and graphic LCD display integrity.
4.2.3 Control unit and gas detectors operability check is performed according to their proper

UM.
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Maintenance service

5 Storage and transportation

5.1.1 CS components transportation can be done by all means of transportation in covered
vehicles. Fastening containers in vehicles must be carried out in accordance with the rules in force on
appropriate types of transport.

5.1.2 Transportation conditions must correspond to conditions 5 in accordance with GOST
15150-69 at ambient temperatures from -25 to +55 °C in compliance with protective measures from
shocks and vibrations.

5.1.3 Transportation is carried out in a transport box individually or in containers.

5.1.4 Storage in containers conditions at the manufacturer's and consumer's warehouse
must meet conditions 1 in accordance with GOST 15150-69. The air must be free of aggressive
impurities.

5.1.5 CS components should be stored on racks.

6 Utilization

CS is utilized according to the current national legislation.
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Appendix A

Gas detector connection to EMI-SSD-1M control unit diagrams
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Figure A.1 — Control unit EMI-SSD-1M connection diagram. Sensors connection to control unit analog
inputs (three-wire circuit)
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Figure A.2 — Control unit EMI-SSD-1M connection diagram. Sensors connection to control unit analog
inputs (four-wire circuit)
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Figure A.3 — Control unit EMI-SSD-1M connection diagram. Sensors connection via interface RS-485
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