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Safety

Please pay special attentiontoB A OOA 1T £ O$AT CAO6 OUI AT 1 O OEOI OCEI 66 O
or other safety hazards. Following these safety instructions is extremely important to avoid possible
injury or death.

DANGER!

This symbol is used throughotithis manual to indicate the presence of high voltages,
representing a hazard for electric shock, burn or explosion. Follow the instructions
carefully to avoid serious or fatal injury.

Follow safe electrical work practices:

Read, understand, and follow the instructions before installing this product.

Disconnect and lockout all power supplying equipment before working on or installing an
Infinity Monitoring System. Use a properly rated voltage sensing device to confirm power is
OFF.

Install equipment in an appropriate electrical environment per local regulations.

PCBs areeSD sensitive equipment: Grund yourself, discharge any static charge and ensure
that the device is effectively grounded before handling the unit.

=a =4

=a =

Electrical equipment should be installed, operated, serviced, andaintained only by qualified personnel
and in accordance with all local safety codes. Power Distribution, Inc. assumes no responsibility for any
consequences arising out of the use of this manudlhis document should not be viewed as sufficient

by otherwi se non-qualified personnel to operate, service, or maintain the equipment discussed.
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Introduction PDI

1 Introduction

Infinity Monitoring Systems are high-performance monitoring systems forPDI power distribution
equipment and are customized for the underlying equipmentonfiguration according to customer
requirements.

Infinity consists of these elements:

1 Infinity Monitor, an information display/monitor with many monitoring screens
T xo6 #1171 0 47 OAdaddntoledinit AEODI AU
1 Remote browser access to same screenstae local display
1 Customized set ofSensorBoards (PCBsYonfigured according to customer monitoring
requirements. Sersors may include monitoring for these power distribution components:
1 Transformers
1 Subfeeds (voltage and/or current)
1 Panelboards(North American 42- or 84-pole)
9 Digital inputs
1 Sensor boards may also havether connections, such agEmergency Power Off (EPO), Remote
EPO (REPO), or output relays.
1 Internal Ethernet SensorBoard network, providing fast collection of sensor data
1 Upstream Ethernet and Mdbus RTU connectivity, allowing Infinity to interface to various
customer management systems
1 Single consolidated Modbus Points list and SNMP Management Information Block (MIB)
matching your customizedconfiguration

Infinity Monitoring Systems are integrated into PDI PDUs or RPPs during manufacturing.
This manualdescribes how to:

1 Make customer network connections to Infinity(Chapter2 Customer Network Connections ).

1 Makelocal customerconnections to sensor boards foREPQ building alarms, and relays
(Chaper 3 Customer Sensor Board Connections).

1 Associate your Modbus points list and SNMP MIB to yophysical sensor configuration(Section
3.5 Modbus Points List and SNMP MIB).

1 Use your Infinity system to monitor your power distribution equipment (Chapter4 Setup and
Chapter5 Operation: Monitoring Your System ).

1 Make physical adjustments toyour Infinity system throughcircuit calibration and panelboard CT
replacement (Chapter6 Maintenance ).

Ctrl Nr: PM375130-000 7
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2 Customer Network Connections

2.1 Infinity Network Structure

An Infinity monitoring network is centered around the Infinity 7" Color TouchscreermMonitor (Figure 1).

The downstream network connects all sensor boards to the 7" Color Touchscreen Monitor an
Ethernet loop. This sensornetwork is internal to the unit, but customers may make local connections to
sensor boards for emote EPO signal digital inputs such asbuilding alarms, and relayoutputs.

The upstream network connects Infinity to data center management and building syste(s) and allow
browser access to Infinityfor remote users Theupstream network can use theollowing protocols
simultaneously:

1 Ethernet
1 Modbus TCP/IP
1 TCP/IP for browser accesso Infinity
I SNMP Version 1 or Version 2.

1 Modbus RTU (2wire or 4-wire)

Each Infinity configuration has a singlévlodbus points list and SNMPManagement Inf ormation Block
(MIB) that matches yourcustomizedInfinity sensor board configuration. Points lists and MIBs can be
downloaded by the customerfrom the Monitor.

8 Ctrl Nr: PM375130-000
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Upstream (Customer) Network

All upstream protocols can
be used simultaneously.

Downstream (Internal) Network

Sensor boards are installed according to customer monitoring
configuration and connected by an internal Ethernet network.

r
P Ethernet -
TCP/IP for web pages
Motbus TEBIE Standard TtlJulchscreen
SNMP (Mini)
Modbus RTU

—>[ 51 Je>[ 52 Je ...

Points

S1 Points | S2 Points | I Sn Points | Global

List: —
MIB: S1MIB | S2 MIB Sn MIB Global MIB
' Section Section Section fields

Points list and MIB are constructed
according to the unit’s sensor board configuration.

Sensor Boards

Points List
Sections

| MIB Sections

Figure 1 Infinity Network Layout
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2.2 Network Connections
All customer network connectionsare made to the 7" Color Touchscreebadpanel (Fgure 2).
2.2.1 Ethernet (Upstream)

4EA AOOOI 1 AOBO %OEAOT AO 1 AOxT OE AAT A A(abeled GETHERNATA
J119 on the 7" Color Touchscreen backpanel. Infinity supports up to 1 @ibit Ethernet upstream.

2.2.2 Modbus RTU (Upstream)
The 7" Color Touchscreen backpanel hasb (2) paralleled 5-position Modbus RTU connectors at terminals

J100 and J101They enableupstream Modbus RTU connection and daisy chaining together multiple displays
onto a common upstream link.

4-wire Modbus RTU is the default setup. For-&ire Modbus RTU, install jumpers on J102 and J103.
2.2.3 Modbus RTU Cable Specification

RS485/RS422 cable length can be up to 4000 ft. if you use tt@rrect cable:

 ThecableresistanceshOl A°- AA S ¢x TEIi OFYpnnn&ADO o p E(U AT A OEA

S p ftEOHEIKHZ.
1 4-wire cabling:

1 RS422 s typically used for 4wire.

I Use a shielded cable with two (2) twisted pairs and a shield/ground wire.

1 The two transmit lines must be in onewisted pair and the two receive lines in the other twisted
pair.

1 2-wire cabling:

1 RS485 is typically used for Awire.
I Use a shielded cable with one (1) twisted pair and shield/ground wire.

2.2.4 Modbus RTU Cable Biasing and Termination

Infinity Monitors have soft biasing (27K pullup and pull-down resistors) onthe + andz transmit and receive

1 ET AO8 4 EAOA A QvblbusthasteiEvice alldvOfdr icdntfolDRDOrecommends that the user
turn on biasingandturn off terminationh x EEAE | AWE AGER CBO§ EGRETA OEA -
critical because thelnfinity Monitor is already biasing the lines.

10 Ctrl Nr: PM375130-000
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Customer Network Connections

MINI
PCB19736C

PDI
L i = 2

% STH-5

Ethernet Gnnector J11
(upstream)

7" Color
Touchscreen
Backpanel

Modbus
Connectors

S p ' ECAAEO |[WOEAOI AD

For 2-wire Modbus RTU, install jumpers on J102 and
J103. 4wire (jumpers off) is the default.

.o ',:__ RS48S CON

‘J

TX+, TX-, RX+, RX-, GND TX+, TX-, RX+, RX-, GND

Modbus RTU Connection (Paralleled Connectors)

Figure 2 Customer Network Connections
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2.2.5 Modbus RTU: Daisy-chaining Monitors

Upstream management system traffidor multiple units can be consolidated onto a single uplinky daisy
chaining Monitors usng the paralleled Modbus RTU connectors (J100, J101) on the Monitor PCB (Figure 2).

4 -wire Modbus RTU

4-wire Modbus RTU is the default Modbus RTU configuration. Forwlire Modbus:

1 Jumpers must be removed fromJ102 and J103 oevery Monitor PCBin the chain(Figure 2). Having
J102 and J103umped on any backpanel PCB in the daisy chain will force-&ire Modbus RTU for all
units in the chain.

1 Infinity Monitors are all Modbus RTU slaves.

1 RX+ on theupstream Modbus master deviceysually the Building Management System or
DCIM system) wires to TX+ on the next Monitor PCB (see Figure 3).

1 TX from the Modbus master device wires to RXon the next Monitor PCB (see Figure 3).

1 A second pair d wires connects the other pair of customer master TX+ to chain RX+ and
customer master TX to chain RX.

1 The TX+ & TXgoing to the RX+ & RXshould be in thesameshield. Do not run the +'s in one
shield and the-'s in another.

1 Run adedicated ground wire with the signal wires and ground the shield at one endnly.

Modbus Infinity Infinity Infinity

Master Monitor 1 Monitor 2 Monitor 3

Device
RX+ A TX+ A X+ A TX+ Both wires should be in
R A TX A ™ A TX- the same shield.
T™X+ A RX+ A RX+ A RX+ Both wires should be in
X A RX A RX A RX the same shield.

Figure 3 Daisy-chained Infinity Monitors with 4  -wire Modbus RTU

For 2-wire configuration (see Figure 4)

1 Atleastone Monitor in a device chain must havéoth jumpers jumped on its Modbus connection. If
any device in the chain has jumpers installed for 2vire, all the device chain is 2wire. To avoid
confusion when troubleshooting,all the devices in the chain should be jumped in the same way.

1 TX+ or RX+ a the Monitor (either one, because the oiboard 2-wire jumpers short them together)
wires to TX+ or RX+ on downstream devices.

M TX-or RX on the Monitor wires to TX or RX on downstream devices.

1 The + and- signal wires shouldbe comprised of a (twisted) wire pair residing in the same shield.

12 Ctrl Nr: PM375130-000
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/"""‘\.._____,/
Modbus Infinity Infinity Infinity
Master Monitor 1 Monitor 2 Monitor 3
Device
RXHTX+ A RX+HTX+ A RX+HTX+ A RX+/TX+ +andz wires
should be in the
RX/TX- A RX/TX- A RX/TX- A RX/TX- same shield.

Figure 4 Daisy-chained Infinity Monitors with 2 -wire Modbus RTU

Ctrl Nr: PM375130-000 13
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3 Customer Sensor Board Connections

All sensor board connections internal to thenonitored unit are made in manufacturing. kbwever, any

external sensor board connections must be maden-site when your unit is installed. Theseconnections
typically are limited to the following connections, which are made to sensor boards in the Monitoring
Compartment

f
il

Remote Emergency Power O{REPO)
Local digitalinput connections, such as building alarms

1 Local relayoutput connections, such as a summary alarm

The following sections explain how tdocate the correct sensor board for these connections.

3.1 Sensor Types

f
f
f

3.1.1

Current sensor for (1) source 3Phase + Neutral + Ground.

Panelboard ®nsor Srip s with solid core 100A CTdor
monitoring panelboard circuits (Figure 5).

Transformer Sensor, monitoring (2) temperatures (high
temp and overtemp).

Digital Inputs Option Board, monitoring up to (8) digital
inputs, such ascircuit breaker aux contactsand building
alarms.

RelayOption Board with (4) relay outputs.

Sensor Boards

Sensors are arranged on PCBsth other components such as

relays, digital inputs, EPO, ashREPO. Mitiple sensors and sensor

types can be placed on the same P(ards include

Figure 5 Panelboard with Sensor CT Strips

1 Sensor Base Board, typically the first board in the sensor
chain, combines voltage, current, or transformer
monitoring on the same board with digital inputs and
relaysand is. on Each Side

1 Sensor Combo Board holds up to (4) Option Boards , each
specialized for a specific function, such as voltage measurement, current measuremeligital inputs
or relays. Option Boards offer flexibility forcustomizing Infinity monitoring.

1 Sensor Combo 8x1 Board monitor s current on up to (8) subfeeds.

1 Sensor CT Strip canmonitor current on up to (21) panelboard circuits (Figure 5).

Sensor Base Boards and Sensor Combo BoasisE1T OEA O1 E0Q8 O

-TTEQOT OET C #11 PAOOI

Sensor Combo 8x1 Boards and Sensof Gtrips are placed next to or near the subfeeds or panelboards.

14
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3.1.2 SensorBoard Configuration

PDI Manufacturing generates a sensor board configuration based ahe physical power distribution
configuration of your unit and your requested components.

Manufacturing also creates a single Modbus points list (Modbus register map) and SNMP MIB that matches
the generated configuration.

3.2 Sensor Board Layout

3.2.1 Sensor Board Order

The physical position of Sensor Boards in a Monitoring Compartmentatchestheir orderinthe3 AT 01T 006
Status list, Points List, and SNMP MIB, but the physical order of sensor boards varies by the type of unit being
monitored.

The Sensor Board order within a Monitoring Compartment is shown by unit typi the next section
3.2.2 Monitoring Compartment s

Each unit has a monitoring compartment containing Sensor Base Boards amgtionally Sensor Combo
Boards.The physical network order of the boards is shownby the arrowsin the following illustrations. When
you have more than one sensor board of the samgpte, the network order of boards is important for
identifying which board to connect to.

Modular Compact RPP typically has a
Sensor Base Boardand optionally a
Sensor Combo Board.

The Monitoring Compartment is

Sensor Sensor behind the Monitor.
Base Board Combo Board

The yellow arrow shows the network order of Sensor Boards
in the Monitoring Compartment.

The network order of sensor boards is followed in the
Modbus point list, SNMP MIB, and Sensor Status screen.

Figure 6 Modular Compact Remote Power Panel, Monitoring Compartment

Ctrl Nr: PM375130-000 15
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Sensor
Base Board

Sensor
Combo Board

PowerPak RPP typically has a
Sensor Base Board and
optionally a Sensor Combo
Board .

The yellow arrow shows the network
order of Sensor Boards in the
Monitoring Compartment.

The network order of sensor boards
is followed in the Modbus point list,
SNMP MIB, and Sensor Status screen

Sensar Base Board
is located on Monitor
side behind dead
front panel.

Optional Sensor Combo
Board is located behind
the Sensor Base Board on
reverse side of panel.

Figure 7 PowerPak Remote Power Panel, Sensor Boards

PowerPak 2 PDU

typically has (1) Sensor Base
Board and up to (4) Sesor
Combo Boards.

Sensor
Base Board

Sensor 1

Combo Board

The yellow arrow shows the
network order of Sensor Boards
in the Monitoring Compartment.

The network order of sensor
boards is followed in the
Modbus point list, SNMP MIB,
and Sensor Status screen.

PowerHub 2 PDU

typically has (1) Sensor Base
Board and up to (3) Sensor
Combo Boards.

Figure 8 PDU Monitoring Compartments with Sensor Boards

16
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3.2.3 REPO Connection

A customer REPO connection is usually made to/&IT Sensor Base Board. (VVIT=VoltageVoltage-Current-
Transformer, the sensor types on the board.) A VVIT Sensor Base Board is typically the first Sensor Board in a
PDU Sensor Boardhain (see Figure 8) and has connections typical for a PDU, such as transformer thermal
monitoring and EPO.

The REPO connection on the VVIT Board is clearly marked.

7 I

VVIT Board

The VVIT Board is typically the
EEOOO o#" ET A 0$580|0AT 01 O Al AO/
chain.

Figure 9 REPO Connection to VVIT Board
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