it Multitel

iC Supervisor

QUICK INSTALLATION GUIDE

W Multitel

iC'Supervisor

Poucradty 143 PLATFORM



IO SUPERVISOR - QUICK INSTALLATION
GUIDE

it Multitel

CONTROL SHEET
Date
m YYYY/MM/DD
2025-05-05 iO Supervisor
2 2026-02-13 iO Supervisor SB
Ta



IO SUPERVISOR - QUICK INSTALLATION
GUIDE

it Multitel

TABLE OF CONTENTS
L2 T 3
FIGURES ......oiiiicceie e e e s m e e e e e e s me e e s s me e e e s s mmn e e e s ame e e e s e ssmneseassnmnesessssnnnesasannnnes 3
1. Hardware Installation ... ————— 4
1.1 Preparing to Install iO SUPEIVISOr ... s 4
111 Equipment supplied by Multitel ... 5
1.1.2 Required tools and/or materials not supplied by Multitel .............cccccceenneeeenns 5
1.2 Mounting the iO SUPEIVISOr ... e e 6
1.21 Airflow management..............eeeeeemiiimmimeiiii 6
1.2.2 RaACK MOUNLING ... r s s e s e s s mm e s s s e e e e e nmmn s nn s s ennnes 7
1.2.3 Chassis groUNd...........ccceeciiiiiiirircccsss e s s e r e s s s s s s e e e e s s mmn s nasserenennnnnn 8
13 Wiring 1/O channels ... 1
1.3.1 Cabling and wiring distance...........ccccciiiiiii 13
14 Wiring analog input channels ...........c.. s e e 15
141 Connecting a DC Voltage input..........ccciiiiiiiiiiin 16
1.4.2 Connecting a shunt to monitor DC current...........ccccciiiiiii, 18
14.3 Connecting DC current transSducCer...........coceeecciiiiiiriiccces e e e e 19
144 Connecting temperature probes..........iiccciiiirirr e 20
1.4.5 Connecting a humidity SENSOr ... 24
1.4.6 Connecting AC current transducer..........ccccviiii s 25
1.4.7 Connecting AC voltage transformer ... e 26
1.5 Wiring binary input channels (dry contacts)............cccciiiiiii, 28
1.6 Wiring binary output channels (relay) ........ccccoiiiiiiii 30
1.7 Building automation ... e e 30
1.8 Installation checklist...........ooci e ——— 31
1.9 System operation checkIist...........cccooii————— 31
TABLES
Table 1:Power Connector Definition .............ooiii i 10
Table 2: Maximum distances between the transducers and iO Supervisor & SMX
L0 T U] 1= RPN 14
Table 3: iO Supervisor and SMX-24Al typical scaling values ...............cccoovvveiiiieeeeeen.n. 16
Table 4: Connecting a DC Voltage input ... 17
Table 5: DC Voltage measuremMent ..............ooiiiiiiiiiiiicee e 19
Table 6: Connecting temperature Probes ..........coooviiiiiiiiiiiie e 21
Table 7: Connecting temperature Probes ..........ccoooviiiiiiiiiii e 25
Table 8: Connecting an AC voltage transformer............ccooooe, 27
FIGURES
Figure 1: Typical infrastructure monitoring application .............cccccooeiiiiiiiiiiiii e, 5
Figure 3:iO Supervisor rack installation ... 7
Figure 4: Chassis ground wiring POWEr iNPUL..........ooiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee e 9
Figure 5: Wiring POWET INPUL.......cooiiiiiei e e e e e e e e e eeeeees 10
Figure 6: 1/0O channels pin-0ut iO SUPEIVISOr............ciiiiiiiiiiiiiieie e e e eeeeeees 12
Figure 7: Binary input channels pin-out SMX-48Bl...........coooviiiiiiiiiiiiiiiiieeeeeeeeeeeeee 13
Figure 8: Analog input channels pin-out SMX-24Al ... 13
Figure 9: DC Voltage measurement ..............cooovvviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 18

Poucradty 143 PLATFORM

2026-02-12



IO SUPERVISOR - QUICK INSTALLATION
GUIDE

it Multitel

Figure 10: DC shunt measurement...........ccooooiiiiiiiiiiii e 19
Figure 11: Split Core DC current measurements...........ccccevvvviiiiiiiiiiiiiiiiiiiiieeiieeeeeeeeee 20
Figure 12: Ambient temperature measurement (M-4107).........ccccoeiiiiiiiiiiiiiiiiii e, 22
Figure 13: Sealed battery temperature measurement (M-4103)........ccccevviviiiiiiiiiininnnne. 22
Figure 14: Surface temperature measurement (M-4111) ....oooiiiiiiiiiii e, 23
Figure 15: Exterior temperature measurement (M-4115) ..., 23
Figure 16: Humidity sensor (M-4109) ......ccooi i 25
Figure 17: Single phase AC current measurements ............cccovvvvvieiiiiiiiiiiiieeeeiieeeeeeeeeee 26
Figure 18: Single phase 120-volt measurement .............ccoooviiiiiiiii e, 27
Figure 19: Single phase 240-volt measurement ..........cccccevvvviiiiiiiiiiiiiiiiiieeeeeeeeeeee 28
Figure 20: Binary input channel detection circuit .............ccccooiiiiii e, 29
Figure 21: Binary input channel connections ... 29
Figure 22: Typical relay output channel connection (EXP1-EXP2)........ccccccceeeiiiiiininn, 30

1.HARDWARE INSTALLATION

1.1 PREPARING TO INSTALL 10 SUPERVISOR

In accordance with Articles 100-16, 100-17 and 110-18 of the National Electrical Code,
ANSI/NFPA # 70 1987 this equipment shall be installed in a restricted access area. It
should be installed by qualified personnel as close as possible to the equipment to be
monitored and/or controlled to reduce cabling and installation time. There are maximum
distances that shall not be exceeded in order to maintain the highest level of
performance possible. (See Table 93 - Maximum distances between the transducers
and iO Supervisor)

Before proceeding with the iO Supervisor’s installation, it is important to have a good
understanding of the possible device relationships and interconnections. This type of
information can be found in engineering or interconnection diagrams, methods of
procedure or other specific application guides.

iO Supervisor is a scalable system as it provides a set of hybrid I/O channels and a wide
variety of Network Interfaces. I/O channel expansion is possible using the Expansion
Shelf and Intelligent 1/0 Cards or using MODBUS modules through the serial
communication bus (MODBUS RTU) and SNMPget modules via an IP network. This
section provides guidelines for the iO Supervisor installation process and wiring
requirements and the installation and wiring of the Expansion Shelf.

For additional support please do not hesitate to contact the Multitel Customer Service
Engineering Group at (418) 847-2255 or mailto: support@multitel.com.
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Figure 1: Typical infrastructure monitoring application

1.1.1 EQUIPMENT SUPPLIED BY MULTITEL
Each iO Supervisor is supplied with the following items:

e 5-9 x 8 pin screw type modular connectors (designated J1-J5 or J1-J9, Under
option) 1 x modular telephone cable (5.6 ft/2m).

4 x thread rolling screws #12-24 (rack mounting screws)

8 x machine screws - slot drive #8-32

1 x IP and telephone number reference sticker

25 x blank stickers for LED alarm description (OPTIONAL)

1 x ring terminal for wire range 18-14 for ground lug

1 x hexagon locknut #8-32

1 x tooth lock washer #8

1 x Quick Reference Guide (English)

Before proceeding with installation, verify that all material has been received and is in
good condition.
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1.1.2 REQUIRED TOOLS AND/OR MATERIAL NOT SUPPLIED BY
MULTITEL

Ethernet cable

Ground cable #14 AWG and ground lugs

Stranded wire, #22 or 24 (to wire the analog input channels)

Solid wire, #24 or 26 (to wire the alarms or binary input and output channels)
Terminal lugs (fork type or others) #22-16

In-line fuse holders (to protect iO Supervisor from signals connected to the shunts
or to any point other than ground Multitel ordering code : FSBL-TL)

Fuses, 2 amp. and %2 amp.

Shunt (sized as required) for battery current measurement

Safety glasses or goggles

Anti-static wrist strap

Computer with a micro-USB cable

Standard installation tools (various screw drivers, long nose, cutters, etc.)
Digital voltmeter/multimeter, 3% digit (or better)

Ammeter 31/2 digits (or better).

Crimping tool for the terminal lugs of certain accessories (fork type or others)
Blade screwdriver 3/32” (2,4mm)

1.2 MOUNTING THE 10 SUPERVISOR

The iO Supervisor is designed primarily for installation in Telecom Central Office
environments, but it is also well-suited for various industrial applications. It can be rack-
mounted, and the chassis should be positioned as close as possible to the equipment it
will monitor or control to minimize wiring length and installation time.

Refer to section Wiring Analog Input Channels for important information regarding
maximum wiring distances for various monitored points. An optional wall-mount adapter
is available; contact your Multitel sales representative for additional details.

1.2.1 AIRFLOW MANAGEMENT

The iO Supervisor chassis is equipped with ventilation openings to ensure efficient
airflow. Proper ventilation is essential to maintain optimal performance and prevent
overheating, which could impact the system’s reliability and longevity. Inadequate airflow
or blocked chassis panels can also hinder maintenance access.

To ensure ease of use and maintenance, it is recommended that the iO Supervisor be
installed at eye level.
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Cooling air is drawn through intake vents located at the lower front of the chassis and
expelled through exhaust vents at the rear. These airflow paths must remain unobstructed
at all times.

1.2.2 RACK MOUNTING

The iO Supervisor must be installed using adjustable rack-mount brackets that comply
with both European and North American relay rack standards, ensuring a flush and
secure installation.

Begin by attaching the two brackets included in the accessory kit. As shown in Figure 7,
for a 19" rack, the long side of each bracket should be mounted to the iO Supervisor
chassis, and the short side to the rack framework.

For installation in a 23" rack, reverse the bracket orientation: screw the short side of the
brackets to the iO Supervisor chassis and the long side to the rack framework. Align the
front edge of the chassis with the rack’s front plane, using either 1" center spacing or 2"
spacing every 174", depending on the rack hole pattern (see figure below).

10.97in (278.56mm)

A

> — | |<— 0.90in (22.78mm)

A

6.97in (176.94mm)

10.3in (254.72mm)

11.14in (282.96mm)

Washer Plate for
1” or 1 4" spacing

7

Figure 2: iO Supervisor rack installation
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If you have acquired the iO Supervisor with the SMX shelf, all necessary installation
materials for both 19" and 23" rack configurations are included. Please note that the
“centered bracket” is not provided with this option.

Below is an example of an iO Supervisor installation with and without the SMX.

1.2.3 CHASSIS GROUND

Once the iO Supervisor is installed in the rack, the chassis must be connected to a
reliable ground source. The ground wire must be installed in accordance with local
electrical safety standards.

For NEC-compliant grounding, use a 14 AWG (approximately 2.2 mm?) or larger copper
wire with a user-supplied ring terminal having an inner diameter of 1/4 inch (5 to 7 mm).

For EN/IEC 60950-compliant grounding, use an 18 AWG (approximately 1.2 mm?) or
larger copper wire with a compatible ring terminal.

Note: The iO Supervisor and all SMX modules must be properly grounded. NEVER
remove the ground conductor or operate the equipment without a properly installed
ground connection. If in doubt, consult an electrician or the appropriate electrical
inspection authority to confirm the availability of a suitable grounding source.

To install the ground connection:

1. Strip one end of the ground wire to the appropriate length for the ground lug or
terminal.

2. Crimp the ground wire to the lug or ring terminal using a properly sized wire
crimper.

3. Attach the lug or terminal to the chassis using the provided nut and lock

washer. Tighten the nut securely.

Poucradty 143 PLATFORM 2026-02-12
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-l . Use ring connector and
'S BNN #14 AWG solid wire to
Q <4— attach to frame ground

Figure 3: Chassis ground wiring power input

The iO Supervisor is powered by a continuous -48 VDC power source. It includes A & B
power feed inputs for redundancy. Both feeds must be energized.

A readily accessible disconnect device must be incorporated into the power wiring to
isolate the device from the 48 VDC supply for servicing. The upstream protection device
(fuse, circuit breaker, or in-line fuse) should not exceed 2 amps.

Note: The color coding of the DC input power leads should match the color coding used at the
site’s DC power source. Ensure consistency to avoid wiring errors. Do not power the iO
Supervisor until all wiring connections have been properly completed and verified.

Using an 18-gauge wire-stripping tool, strip each of the four DC input wires to a length of
0.25 inch (6.3 mm) £ 0.02 inch (0.5 mm). Do not strip more than 0.29 inch (7.4 mm), as
excessive stripping can result in exposed conductor outside the terminal block after
installation.
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Insert wires into the terminal block according to the following table.

Table 1:Power Connector Definition

PIN Name Use Type
8 LOGIC Logic ground reference for binary input IN
7 Not used IN
6 FAILOUT Unit fail relay output ouT
5 FAILCOM Unit fail relay common lead IN
4 BRG-B Battery return ground “B” feed IN
3 BRG-A Battery return ground “A” feed IN
2 BATT-B Battery -48V “B” feed IN
1 BATT-A Battery -48V “A” feed IN

NOTE *

e The PIN numbering for the connector is from left to right.
e Itis important to power both “A” and “B” feed since the iO Supervisor will generate a
system error when power is supplied to only one feed unless the “FEEDA/FEEDB lost

detection’ is disabled in the General System Parameters settings.

/O CHANNEL

Sovde  goMA )
,,l,usat'mt

n“ = "
P

- i

USB2  symuttitel

It is important to

power both “A”

and feed “B” DC POWER INPUT “A&B” FEED UNIT FAIL DISCRETE ALARM  BINARY INPUT REFERENCE SIGNAL
since the iO -48V Battery Feed “A” - #1 Unit Fail Common - #5 Logic Ground - #8

Supervisor will -48V Battery Feed “B’ - #2 Unit Fail N. Open (NO) - #6

Battery Return Ground “A” - #3 Unit Fail N. Closed (NC) - #7

Battery Return Ground “B” - #4

generate a
system error
when the power
is supplied to i L i
only one feed. Figure 4: Wiring power input
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1.3 WIRING 1/0 CHANNELS

The iO Supervisor and SMX modules support a mix of analog inputs, binary inputs, and
relay output channels.

Analog channels should be wired using #20, #22, or #24 AWG stranded wire.

Binary Input and Relay Output should be wired with #22 or #24 AWG solid wires. The
following tables describe the connections required for iO Supervisor I/O channels and
SMX-48BI and SMX-24All.

Note:

When wiring analog channels, it is critical to ensure correct polarity—especially for specific front
ends such as 0-65 VDC, 0—10 VDC, and temperature (TEMP) inputs. Incorrect polarity will
result in inaccurate readings (e.g., 0.00 or +OVL).
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Figure 3: Binary input channels pin-out SMX-48BI
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Figure 4: Analog input channels pin-out SMX-24A1

1.3.1 CABLING AND WIRING DISTANCE

Each analog channel type requires a specific measurement method. The following table
helps users optimize performance across short to long-distance installations. Failure to
follow these recommendations may result in product damage, signal noise, or false
alarms—all of which could lead to unnecessary technician dispatches.

Please note that our products are continually improved for performance and reliability.
As a result, accessories and components may change without notice. In such cases,
parts are replaced with equivalent alternatives. For an up-to-date list of available
accessories, please contact Multitel Customer Service.

L]
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Table 2: Maximum distances between the transducers and iO Supervisor & SMX

Type of

measurement

modules

Transducer

Cabling (AWG)

Max.

Distance

DC Current 50 mV Shunts 24,2220 twisted pairs 100 feet
50mV
DC Voltage 10V |  ———-- 24,22,20 twisted pairs 250 feet
DC Voltage 65v.= @~ - 24,22,20 250 feet
Temperature Temperature sensor 24,22,20 500 feet
Model: M-4103, M-4107
Humidity Humidity Sensor Model: 24,22,20 500 feet
M-4108 or M-4109
AC Voltage 23 | Step Down Transformer 24,22,20 250 feet
Vrms 1 Phase Model: M-4181,
M-4182
3 Phase Model: M-4179
AC Current 1.4 Current transformer 18 100 feet
Vrms
Float Charging FCCP Probe 24, 22, 20 twisted pairs 100 feet
Current Model M-5601 & M-5602
Binary Input Discrete alarms 24, 26 2000 feet
Channel
Logic Ground N/A 24, 26 2000 feet
Input Power N/A 22, 20 twisted pairs 250 feet
(typical 48 Vdc)
pouereity 03 PLATFORM r026.012
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IMPORTANT:

- Environmental factors (e.g., electrical noise) can reduce the maximum
recommended cabling distances.

- Use stranded cable for analog signals to minimize noise and improve signal
integrity.

- The maximum allowable cable size is determined by the connector type—verify
compatibility before installation.

- Always use the specified fuse ratings to ensure safe and reliable operation.

1.4 WIRING ANALOG INPUT CHANNELS

The iO Supervisor and SMX-24Al can measure a variety of energy, power, and
environmental parameters using analog input channels. Both devices share the same
electronic design; therefore, the following guidelines apply to the analog channels of
both the iO Supervisor and the SMX-24Al.

The iO Supervisor supports up to eleven (11) analog input channels—ten (10) hybrid
channels and one (1) dedicated to humidity measurement. The SMX-24Al supports up
to twenty-four (24) hybrid analog input channels. Certain measurements, such as
temperature, current, and humidity, require specific transducers that are available
exclusively from Multitel.

IMPORTANT:
Analog channels are sensitive to electrical noise, which can reduce measurement
accuracy. To ensure optimal performance, follow these guidelines:

1. Limit the cable length between the monitored point and the iO Supervisor, as
specified in Table — Maximum Distances Between Transducers and iO Supervisor.

2. Use a #24AWG stranded wire or larger for each analog input channel.

3. It is important to ensure that the polarity is correct when wiring analog channels:

0-65Vdc, 0-10Vdc and TEMP.

Each hybrid analog input channel is user-configurable with one of five front-end types,
depending on the transducer or measurement type required. Once a front end is
selected, the analog channel range is defined (e.g., selecting the 0—65 VDC front end
configures the channel to measure 0—65 VDC).

A linear scaling value must also be specified to map the analog signal accurately. Some
front ends—such as 65 VDC and 10 VDC—are auto-scaled to their respective ranges.
Other front ends, including TEMP, humidity, 50 mV shunts, 23 Vrms, and 1.4 Vrms,
must be scaled according to the rated capacity of the connected transducer.

Poucradty 143 PLATFORM

2026-02-12
15



10 SUPERVISOR - QUICK INSTALLATION
GUIDE

it Multitel

Table 3: iO Supervisor and SMX-24Al typical scaling values

Front end Transducer Scale value
65 Vdc Not applicable (+/- 65Vdc for the SMX- 65
24Al)
23 Vrms SDTA-01 240V 2680
SDTA-02 240V/600V 2680/6700
Current Transducer (0-50Aac) 595
1.4 Vrms Current Transducer (0-100Aac) 1189
Current Transducer (0-200Aac) 2378
Current Transducer (0-400Aac) 4757
Current Transducer (0-600Aac) 7135
Current Transducer (0-1500Aac) 17835
Current Transducer (0-2000Aac) 23783
10Vdc Hall effect transducer, liquid level, etc. CT range, tank
size, etc.
10Vdc with 0- DC Current Transducer (x50A) 125
4Vdc Split DC Current Transducer (£100A) 250
Core Current DC Current Transducer (£250A) 625
Transducer. DC Current Transducer (x500A) 1250
Temperature | Temperature Probes (M-4103, M-4107, 120
M-4109)
Humidity Humidity Probes (M-4109) (Does not 100
apply to SMX-24Al)
+/- 50mV Shunt Value stamped on
Float Charging Current Probe (M-5601) Shunt

1.4.1 CONNECTING A DC VOLTAGE INPUT

The iO Supervisor performs measurements in differential mode. Use the 65 VDC or 10
VDC front end to measure various DC voltages, such as -48V plant voltage, battery
string voltage, mid-point string voltage, start battery voltage, and others.

Poucradty 143 PLATFORM 2026-02-12
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A voltage V is applied between the positive (+) and negative (-) pins of each analog
input channel. Electrical isolation is used to reject any common-mode voltage or noise
within the supported voltage range of the iO Supervisor.

Table 4: Connecting a DC Voltage input

Name Typical range Transducer of Analog
accessory input
Start battery voltage + 24 Volts None 65 dc
System voltage -48 Volts None 65 Vdc
Cell voltage 2.2 Volts None 10 Vdc
Cell block voltage 12 Volts None 65 Vdc
Mid-point voltage +/- 3 Volts Mpp-01 10 Vdc
Mid-string voltage (48V) +/- 27 Volts None 65 Vdc
IMPORTANT
o ,(A\ZIIAV\\;ires must be adequately protected by distribution (1 1/3 A) or an in-line fuses

e Stranded wires 24 AWG or larger should be used for this connection
e Connect (+) signal to a positive input channel pin and (-) signal to a negative input
channel pin for all DC voltage connection

Note:

Ensure that the analog channel is assigned the proper DC voltage isolated input channel
as permanent damage may occur when DC voltage is connected to other types of input
channel.
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Twisted pair of #24AWG
Stranded wire

Wire Splice Connect to a 65Vdc or 10Vdc

analog input channel front end

Use twisted pair #24AWG or larger
stranded wires(MAX 75m/250ft)

In-line FUSE or other Watch for Polarity

protective device is

highly recommended
for connection on -
Battery (HOT) side *) () Wire Splice

In-line FUSE or other
protective device is
highly recommended
for connection on
Battery (HOT) side

System Voltage

Battery String or
Specific Cell Voltage

g
mmmmmmmm

Plant Voltage or
System Voltage

Figure 5: DC Voltage measurement

1.4.2 CONNECTING A SHUNT TO MONITOR DC CURRENT

Shunts may be used to monitor various DC currents, including battery charge and
discharge current, load current, feeder current, circuit or fuse current, and rectifier
currents in co-location applications. DC current is commonly measured using a 50 mV
shunt. The value stamped on the shunt indicates the maximum measurable current and
is used to configure the scale for the corresponding analog input channel.

e All wires must be protected with %2 amp in-line fuses when the shunt is installed
on the battery side.

e Use stranded wire, 24 AWG or larger, for all shunt connections.

e Connect the positive lead to the positive input pin, and the negative lead to the
negative input pin.

Note: Make certain the analog channel front-end is assigned to £50 mV.

L)
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The Scale value is
stamped on the

side of shunt Use In-line fuse

(FSBL-TL) or other
protective device
Highly recommended
when shunt is on
Battery (Hot) side

Connect to a 50mV analog
input channel front end

\- " Use twisted pair #24AWG or larger
stranded wires(MAX 75m/250ft)

Watch for Polarity

Figure 6: DC shunt measurement

1.4.3 CONNECTING DC CURRENT TRANSDUCER

Branch circuit monitoring in PDF or DC distribution systems can be performed using a
split-core current transducer (CT) when £50 mV shunts are not available. The CT
converts the current flowing through a conductor into a low-voltage output signal (0—4
VDC) that is safe to handle. To measure this signal, configure the analog input channel
with the 0—10 VDC or £10 VDC front end.

The CT is a compact, lightweight, split-core device that allows for easy installation. It
features an offset voltage of less than £30 mV, £1% linearity, 1% accuracy at the rated
current, and conforms to UL 61010-1.

Table 5: DC Voltage measurement

Typical range Model part # Analog input front Analog
end input scale
0 to 50Adc M-4630-10-50 10Vdc 125
0 to 100Adc M-4630-16-100 10Vdc 250
0 to 250Adc M-4630-24-250 10Vdc 625
0 to 500Adc M-4630-36-500 10Vdc 1250

e Open the current transformer and place the conductor inside.

L)
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e |If the included eight (8) foot wire needs to be extended beyond eight (8) feet
connect the output signal (black and white lead) using twisted pair of #24 AWG
stranded wire.

Note: Open the current transformer and place the conductor inside.
If the included eight (8) foot wire needs to be extended beyond eight (8) feet connect the
output signal (black and white lead) using twisted pair of #24 AWG stranded wire.

Ensure that that the proper analog input front end (10Vdc) is set before connecting the
input signal. An improper signal may permanently damage the equipment.

Bottom view

Figure 7: Split Core DC current measurements

1.4.4 CONNECTING TEMPERATURE PROBES

A variety of temperature measurements can be performed, including battery (cell)
temperature, ambient temperature, outdoor temperature, duct temperature, and room
temperature. However, these measurements must be performed using specific
temperature probes available from Multitel. These probes are ideal for remote
installations, as their high impedance makes them immune to voltage drop and electrical
noise over long distances.
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The following probes are available, depending on the type of temperature measurement

required:
Table 6: Connecting temperature probes
Type of measurement Probe model Typical range Front end
(scale)
Ambient temperature M-4107 -25 to 1050C Temp (120)
Surface temperature M-4111 -25 to 1050C Temp (120)
Outside temperature M-4115 -25 to 1050C Temp (120)
Ambient temperature & M-4109 -25 to 1050C Temp (120)
humidity

Add -50 or -100 to the above part number to get either 15m (50’) or 22m (100’) longer
cabling. The M-4102 Ambient temperature probe can be replaced with the M-4107 probe
using the same cabling.

Please note that our products are continuously modified to improve performance and
reliability; therefore, probes are subject to changes without notice. In that case, these
probes are replaced by equivalent products. Contact Multitel service for the list of
available accessories.

Temperature sensors are easy to install:

1. Choose a location related to close to the device (stay away from unwanted heat
sources which will impact the measurement).

2. Use a stranded wire size #24 to #20 over a maximum distance of 150m/500’ and
connect to the specified analog channel.

a) If pre-wired: connect the red wire to the positive pin and the black
wire to the negative pin of the same analog input.

b) If terminal: connect the “+” to the positive pin, the “-“ pin to the
negative pin of the same analog input.

3. To prevent strain on the cable fasten the cable to the adhesive cable clamp.

4. Perform the configuration of the analog input channel (refer to the user manual of
the monitoring device).

5. Configure alarm thresholds as needed for the application.
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Figure 8: Ambient temperature measurement (M-4107)
e
TEMP-03 4
Part No. M-4103 b L Bolt 2/8" . -
\ - ] 10mm/0.40”
' Diameter
Connect each Temperature
Probe to a TEMP analog input
channel front end. -
Black wire (-) O -
String #1

Use #24AWG stranded wire

Figure 9: Sealed battery temperature measurement (M-4103)

Valve Regulated Lead Acid VRLA (VRLA) battery cells have a screw-in type post. This
post type is mostly used in the telecommunications industry.
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Figure 10: Surface temperature measurement (M-4111)

Note: Do not use this probe to measure outside temperature. For good adhesion the
surface must be clean and dry. It should be cleaned prior to installation to eliminate and
surface grease or oil.

Figure 11: Exterior temperature measurement (M-4115)

e Probe cable should be run inside ductwork for protection.
e Connect the probe black wire to the negative pin and the red wire to the positive
pin of the connector.
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1.4.5 CONNECTING A HUMIDITY SENSOR

Relative humidity measurement is made possible using a specific sensor that is
available from Multitel. The Sensor should be installed away from cold or heat sources
such as ventilators or rectifier cooling fans. The sensor is not affected by repeated
condensation and provides high reliability and long-term stability.

Typical range Transducer Typical input channel
Ambient temperature & 0 to 100% M-4109 J3 pin 6,7 & 8 onto
Relative Humidity EXP1

e Open the humidity sensor by gently pulling the bottom cover away from the top
cover.

e Strip approximately 4 inches of outer jacket from the 4 conductor stranded cables
#22 or #24.

e A 6 conductor cable will be required to connect the TEMP sensor.

e Connect each conductor to the proper connector screw. (See figure below)

e Wrap all four (Or six) wires once around the upper-right plastic post inside the
humidity sensor case. This will transfer cable stress the post instead of to the
connector. (See figure below.)

¢ Mount the cover on the mounting surface (wall or other) and snap the top cover
back into place. Connect the temperature probe black wire to the negative pin
connector and the red wire (+) to the positive pin connector.
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PINOUT SENSOR PINOUT iO SUPERVISOR
Supply - <+—>» HUM - (J3-8 on EXP1)
Supply + <«——» HUM + (J3-6 on EXP1)

Level <+— SIG_HUM (J3-7 on EXP1)
Hum/Temp
(not used)
Temp + FxAy +
Temp - FxAy -

Figure 12: Humidity sensor (M-4109)

1.4.6 CONNECTING AC CURRENT TRANSDUCER

Commercial AC current monitoring is made possible using Current Transformers (CT) to
transform the current passing through the conductor into a low output voltage (0.333 V)
safe to manipulate. The Analog Input Channel front end 1.4Vrms should be used to
measure low output voltage.

The voltage circuit (120 to 600Vac) has no impact on measurements. As the output
signal is low a Current Transformer scaled according to the current typical value to be
measured is recommended. The CT accuracy is 1% (i.e. between 10 and 100% of the
specified interval).

Table 7: Connecting temperature probes

Typical range Model part # Analog input Analog input
front end scale
0 to 50Aac M-4320-50 1.4Vrms 595
0 to 100Aac M-4320-100 1.4Vrms 1189
0 to 200Aac M-4320-200 1.4Vrms 2378
0 to 400Aac M-4320-400 1.4Vrms 4757
0 to 600Aac M-4320-600 1.4Vrms 7135
0 to 1500Aac M-4320-1500 1.4Vrms 17835
0 to 2000Aac M-4320-2000 1.4Vrms 23783
Poveredty 343 PLATFORM »026:02-12
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e Open the current transformer and place the conductor inside.
e |If the included eight (8) foot wire needs to be extended beyond eight (8) feet

connect the output signal (black and white lead) using twisted pair of #18 AWG
stranded wire.

Note: Make sure that the proper analog input front end (1.4Vrms) is set before
connecting the input signal. An improper signal may permanently damage the

equipment.
Signal wire, A
use twisted WARNING! £
pair of #24 G 5 : .
sl Electrical wiring and installation

wire o sxiend l?\’ should only be performed by
to FUSION ‘ qualified personnel. The
analog input Q' instructions here are provided as

channel guidelines, Follow the regulations

\ and Electrical code.
Place the current

carrying conductor
inside the CT

Figure 13: Single phase AC current measurements

1.4.7 CONNECTING AC VOLTAGE TRANSFORMER

Commercial AC voltage monitoring is made possible using a Step-Down Transformer
Adapter (SDTA) to lower the input voltage to a low output voltage (17V or 12V) safe to
manipulate. The measure is defined using true RMS algorithms to provide an excellent
ratio between the actual value and the measurement.
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Table 8: Connecting an AC voltage transformer

Input voltage range Typical range Transducer Typical input
accessory channel
Single phase 0-240 Vac SDTA-01 240Vac One 23 Vrms
Three (3) phases 0-240 Vac SDTA-02 240Vac Three 23 Vrms
Three (3) phases 0-600 Vac SDTA-02 600Vac Three 23 Vrms

e Connect each phase (star or delta) to the SDTA, using Teck-90 14-2 cable.

e Connect the FRAME GROUND to the SDTA using #14 AWG cable.

e Connect the "OUTPUT" of the SDTA to the corresponding analog input channel
on iO Supervisor using #24 AWG stranded wire or larger.

Ensure the selected Hybrid Analog Input Channels have the 23Vrms front end
programmed. Improper signals may permanently damage the equipment.

B
Part # M-4181 (120Vac)
- c .4 N &7
. .

STAR CONNECTION

Use #24 AWG stranded wire
(MAX 75m/2501)

| #a2AWGIn
conduit or Teck-80

L Green
- #14AWG
wire

Figure 14: Single phase 120-volt measurement
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e Part # M-4182 (240Vac)

“e {
%
e J o,
s [~om

A |
STAR CONNECTION Nl . -

g
= .rq"o

Oy ™
o,

White ~ e

Use 824 AWG stranded wire
(MAX T5m/250f)

\_ Green
T H14AWG
wire

Figure 15: Single phase 240-volt measurement

1.5 WIRING BINARY INPUT CHANNELS (DRY CONTACTS)

The iO Supervisor and SMX-48BI can monitor equipment failures, discrete alarms, or
status changes using binary input channels. Each channel can detect either a GROUND
or BATTERY signal relative to the logic ground reference (see Section Binary Input
Channels — EXP1, EXP2, EXP3, EXP4, and SMX-48Bl). Each binary input channel
should be wired individually to the appropriate connector pin using #22, #24, or #26
AWG wire.

It is recommended that each discrete alarm be wired to a single telemetry system.
However, if you need to connect alarms in parallel with another system—such as during
a transition phase between a legacy system and the iO Supervisor—it is your
responsibility to carefully verify compatibility with the iO Supervisor’s binary input
channel detection circuit.

Even when using a diode to isolate the circuits, you must ensure that it does not
interfere with the iO Supervisor’s input detection. Improper configurations may cause
false alarms. Each integration scenario is unique, and Multitel cannot guarantee
compatibility with third-party equipment input impedance, even when isolation is
attempted using a diode.

In case of uncertainty, please contact Multitel Technical Support for assistance in
evaluating your configuration.
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Exemples oftwo alarms
detection types wired to
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Figure 16: Binary input channel detection circuit
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Figure 17: Binary input channel connections
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1.6 WIRING BINARY OUTPUT CHANNELS (RELAY)

The iO Supervisor can control the operation of micro-relays to start or stop systems such
as generators and HVAC equipment. These relays can also be used to issue discrete
alarms to local telemetry systems. A total of six (6) relays are available: three (3) with
FORM C contacts and three (3) with FORM A contacts. All relay common pins are
internally connected to simplify installation.

For discrete alarm signaling, it is recommended to use a Battery Return Ground signal.
When the iO Supervisor is used to control HYAC vents, louvers, or motors, an external
control relay must be used to handle high-power loads.

To protect the system from inductive kickback, a diode must be installed across the relay
coil or solenoid. Additionally, a ferrite bead may be used to suppress induction noise,
which could otherwise cause a system reset (see figure below).

COomMi23
COM1.23
NO3
NC3
NO2
NC2Z
NOA

NCA1 @

Control " Fan
Relay
comass  _ "4 B
NO & F1Bo06 o ! mgﬁ_ﬂ'}
NO 5F1BoS Diod | o {@
NO 4F1Bod i 5o O——
g | AC
+ Energy
Source

TYPICAL CONTROL
EXAMFLE

VIEW INSIDE SUPERVISOR CHA 5515

Figure 18: Typical relay output channel connection (EXP1-EXP2)

1.7 BUILDING AUTOMATION

The iO Supervisor can control HVAC systems to manage environmental conditions at
telecom sites. It can also trigger monthly generator tests and function as a solar PV
controller. The combination of binary output channels (relays) and the system’s built-in
logic and automation features makes the iO Supervisor an ideal solution for upgrading
legacy control systems.
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Below is an example of the iO Supervisor monitoring and controlling environmental
conditions in a Controlled Environmental Vault (CEV)—an underground telecom facility.

1.8 INSTALLATION CHECKLIST

iO Supervisor installation can be tested using this checklist or the engineering notes
provided by engineering personnel.
e Are the frame grounds connected?
Are there any bare-ended power cables?
Are there any loose cables and are all cables attached or tie-wrapped together?
Have all mounting screws been tightened?
Is the iO Supervisor POWER/FAIL LED on the front panel solid green?
If SMX module are networked with the iO Supervisor are all SMX module
power/fail LEDs solid green?
Are the cable designations clear and self-explanatory?
Are the unit IP addresses labeled?
Have the distribution fuse locations been assigned and designated?
Are all measurement readings calibrated?
Is the polarity for each input signal correct?

1.9 SYSTEM OPERATION CHECKLIST

System operation must be checked in order to provide users with true and valuable data.
The following checklist should be used to validate that each function is operating

properly:

Has the system date and time adjusted correctly?

Are the appropriate passwords programmed correctly?

Has the site name configured as the iO Supervisor NAME?

Is each analog input channel reading, correct?

Has each binary input channel been correctly activated?

Is each discrete alarm (relay output) generating an alarm at the local alarm
system? Is each control point (relay output) starting and stopping the peripheral
accordingly? Is each notification operating accordingly?

Are SNMP traps being received by the SNMP Manager?

Is each threshold activating accordingly?

Is each configured alarm being received at the Surveillance Center?

Are the Ethernet ports answering and communicating correctly?
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