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Features of MELSEC-Q Series Insulation Monitoring Module

m. Early Detection of Insulation Deterioration in Production Equipment

®Since this module is connected directly to the PLC in the control panel, leakage current from points close to loads can

be measured easily without the need for additional installation space. One module can measure
©®The module can detect troubles caused by earth leakage (ground fault) and monitor the insulation of motor loads in the |the insulation resistance

production equipment. It does not overlook ongoing insulation deterioration. on two clreuits
®Upper-limit monitoring values for alarms can be set in two stages. Insulation deterioration/condition is detected at each

stage, enabling countermeasures before equipment stoppage/malfunction.
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¥ Constant Monitoring for Insulation Deterioration of Equipment Using lor Method

®The module can measure resistive-component leakage current (lor). Even on circuits which The lor method stated in the
cannot be monitored for insulation using the conventional lo method, such as inverter circuits on “Standard Specifications for Public Works
which capacitor component leakage current (loc) is large, the module removes the loc Construction (Electric Equipment Work)” edited by
component and can correctly monitor the leakage current caused by insulation deterioration. the Ministry of Land, Infrastructure, Transport and

®The module constantly measures the resistive-component leakage current (lor) even while Tourism is used.
equipment is running. It detects any sign of insulation deterioration without power interruption.

Since leakage current (lo) is affected by the loc of the whole equipment, the lor measurement is effective for insulation deterioration diagnosis
HMethod of leakage current measurement (lo and lor measurements)
% H g: @The loc fluctuates on equipment with long wiring

The leakage current from insulation
resistive component cannot be

) L. correctly determined due to
When loc is low When loc is high existence of the loc component.

distance or inverter devices and filters.

Amount of change
= due to insulation
deterioration

Capacitor____ Resistance

lor : Leakage current caused by insulation deterioration (leakage current from resistive component)
loc : Leakage current flowing even in good insulation condition (leakage current from electrostatic capacity)

I+ Leakage current obtained by synthesizing lrand ki (vector synthesis Amount of change i lo = Amount of change in or | Amount of change in lo < Amount of change in lor
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Advantages of Introducing the Insulation Monitoring Module

HConventional systems

Hinsulation Monitoring Module
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System Configuration Example
The indicator displays the following data:
@ Current value —
The module can be installed directly to @ Max. value ‘On-sne indicator (GOT)‘ :
the slot in the Q base unit. Itis a @ Occurrence date/time of max. value
space-saving device and does not @ Number of alarm occurrences —
affect the layout of other devices. ® Alarm

Leakage current
|H ZCT g (In control panel)

‘ Alarm

@Electrical parameters, such as current,

@Specific energy consumption management’,

/L
A split-type ZCT, which is newly
added to the lineup, can be easily

__installed on existing equipment

|

voltage and electric energy can be
measured at a high speed in 250-ms cycles.

preventive maintenance and quality control can
be performed.

Related product T

Energy Measuring Module
(QE81WH)

J

* The specific energy consumption refers to a value obtained by the formula, energy
usage / production quantity, and is used as one of the energy productivity indexes.

Increase of this index will lead to improvement of productivity.

Insulation Monitoring Module Solution Example

From Corrective to Preventive Maintenance as a Result of Insulation Monitoring

Leakage current value
A

Constant measurement of leakage current (lo or lor) can prevent sudden trouble and reduce production loss due to equipment stoppage.

Example: Increase in leakage current is detected based on the preset alarm monitoring value,
so0 maintenance of deteriorated insulation is performed.

Monitoring of upper limit alarm (leakage current)
(Monitoring of equipment trouble)

Alarm

Equipment maintenance and repair

Reduction of production loss due
to equipment stoppage




Applicable Systems
(1) Number of modules which can be installed on applicable units
(a) When installing on a CPU unit b) When installing on a MELSECNET/H remote /0 station
APplICabIICRULINIS Installable Applicable network units Install_ab]1e
CPU type CPU model name quantity quantity
Basic model QCPU Q00JCPY 16 QJ72LP25-25
QO0CPU Q01CPU 24 QJ72LP25G 64
High-performance model QCPU | Q02CPU Q02HCPU QOBHCPU Q12HCPU Q25HCPU 64 QJ72BR15
Process CPU QO02PHCPU QO6PHCPU Q12PHCPU Q25PHCPU 64 *1: Limited within the number of I/O points on the
Redundant CPU Q12PRHCPU  Q25PRHCPU 53 network units.
QOOUJCPU 16
QO0UCPU Q01UCPU 24
Universal model QCPU Qo2UCPU 36
Q03UDCPU QO4UDHCPU  QOBUDHCPU  Q10UDHCPU  Q13UDHCPU
Q20UDHCPU ~ Q26UDHCPU ~ QO3UDECPU  QO4UDEHCPU  QOSUDEHCPU 64
Q10UDEHCPU  Q13UDEHCPU  Q20UDEHCPU  Q26UDEHCPU

(2) Applicable base units
QEB82LG can be installed in any 1/0 slot (*2) of the basic base unit or an extension base unit.
*2:Inthe case of a redundant CPU, the module can be installed only on an extension base unit. It cannot be installed on the basic base unit. The number of installed modules is limited within the number of /O points on the CPU unit.

(3) Application to multi-CPU systems
QEB82LG is applicable to multi-CPU systems. When using QE82LG on a multi-CPU system, first please refer to the “QCPU User’s Manual (Multi-CPU System).”

(4) Applicable software packages
The software packages compatible with QE82LG are shown below.

Product name Model name Remarks
GX Developer SWnD5C-GPPW MELSEC PLC programming software. The “n” in the model name is 4 or higher.
GX Works2 SWnDNC-GXW2 iQ Platform compatible PLC engineering software. The “n” in the model name is 1 or higher.

General Specifications & Measurement ltems

(1) General specifications (2) Measurement items
ltem Specification Measurement items
Phase wire system Single-phase 2-wire, single-phase 3-wire and 3-phase 3-wire systems common use Details
Single-phase 2-wire Current value
Volta?e Eircuit 3-pgas: e 110VAC and 220VAC common use I(_I(:)a kage current Max_ value
'r’a‘fi'r:;mem "2 [Single-phase 3ire| 110VAC (between wires 1-2, between wires 2-3), 220VAC (between wires 1-3) Occurrence date/time of max. value
Leakage current circuit AC1A (ZCT is used. The current is the primary current of ZCT.) Number of first stage alarm occurrences
Frequency 50-60Hz (automatic frequency selection) Number of second stage alarm occurrences
Main unit tolerances Lealfage current } +2.5% (10%:0 100°/? of rating) Resistive-component | Current value
(excluding ZCT) Re5|st|\/letcomponent leakage current :2.5mAl(£10 % of rating) . . leakage current (lor) Max. value
(The resistive-component leakage current does not include electrostatic capacity.) Occurrence date/time of max. value
Number of measurement circuits 2 circuits® Number of first stage alarm occurrences
Data refresh period Leakage current 2 sec or less Number of second stage alarm occurrences
Resistive-component leakage current : 10 sec or less
Leakage current : 4 sec or less

Response time -
P Resistive-component leakage current : 30 sec or less

Backup to nonvolatile memory
(Saved items: Setting values, max. value and its occurrence date/time, alarm occurrence times)

Number of occupied I/O points 16 points (I/O assignment: intelligent 16 points)

“1: The module can be connected directly to 110V and 220V. To connect to 440V, an external voltage transformer (VT) is necessary. Leakage current (Io, lor) cannot be measured without voltage input.
*2: lor can be measured on a single-phase 3-wire or 3-phase 3-wire delta circuit. On special grounded circuits, such as 3-phase 3-wire star circuits, high-resistance grounded circuits and capacitor grounded circuits, only o can be measured.
*3: Leakage current (1o and lor) of CH1 and CH2 can be measured only on circuits when the voltage input was on the same system.

(3) Specifications for Zero-phase Current Transformer (ZCT)
HESplit-type Zero-phase Current Transformer

Power outage compensation

Item Specification
Model name Cz-228 [ CZ-30S [ CZ-55S [ Cz-778 [ cz-112s
Hole diameter [mm] 22 \ 30 \ 55 \ 77 \ 112
Allowable current See the following table “Penetrable max. wire size and allowable current of ZCT”
Mass [kg] 05 [ 06 [ 1.8 [ 2.8 [ 6.0
Rated short-time current 50kA (peak value is 100kA)
HThrough-type Zero-phase Current Transformer WZero-phase Current Transformer with primary conductor
ltem Specification ltem Specification
Model name ZT15B | ZzT30B [ ZzT40B | ZTeoB | ZzT80B | ZT100B Model name ZTA600A | ZTA1200A | ZTA2000A
Hole diameter [mm] 5 | 80 [ 40 [ 60 | 80 | 100 Allowable current [A]l 600 1200 2000
Allowable current See the following table “Penetrable max. wire size and allowable current of ZCT” Mass [kg] 6.5 11 27
Mass [kg] 02 [ o4 [ o6 | 20 | 26 | 33 Number of poles 3
Rated short-time current 50kA (peak value is 100kA) Rated voltage AC600V
Rated short-time current 100KA (peak value)

HPenetrable max. wire size and allowable current of ZCT

Penetrable max. wire size (mm?)
Wiring method (allowable current (A))
Split-type Through-type
Phase wire system [No. of wires Wire type CZ-228 CZ-30S CZ-558 CZ-778 CZ-1128 ZT15B ZT30B ZT40B ZT60B ZT80B ZT100B
600-V vinyl wire 22 60 250 500 _ 14 60 150 325 600 800
Single-phase| (IV wire) (115) (217) (556) (842) (88) (217) (395) (650) (992) (1185)
2-wire 600-V cross-linked polyethylene 22 38 200 500 1000 2 38 60 250 400 600
insulated wire with single core (CV wire) (130) (190) (545) (920) (1465) (33) (190) (260) (655) (870) (1140)
Single-phase 600-V vinyl wire 22 38 200 500 _ 8 38 100 250 500 725
3-wire (IV wire) (115) (162) (496) (842) (61) (162) (298) (556) (842) (1095)
3-phase 8 600-V cross-linked polyethylene 14 22 150 325 800 2 22 60 200 325 600
3-wire insulated wire with single core (CV wire)) ~ (100) (135) (455) (760) (1285) (33) (135) (260) (560) (760) (1140)

Remarks (1) Note that the wire thickness may vary slightly depending on the manufacturer. (2) The IV wire applies to cases where insulators are used. (3) The CV wire applies to cases of installation in a covered conduit i air. (Cables of 600mm? or more have various structures. The values are shown for reference.)



Outline Dimension Drawings
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Item name Model name 3,'.','9'!"9 B Unit : mm Unit : mm
MELSEC-Q Series Insulation
Monitoring Module QEg2LG ® (DQE82LG (2CZ-22S/30S/558/775/112S8
Cz-22S an M Dimensions of Split-type Zero-phase Current Transformer
e
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plit-type Zero-pnase ALM
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Cz-1128 © 100 114 148 198 234
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Connection Diagrams

For 3-phase 3-wire type Power supply side Load side {URLIEAITE - Power supply side Load side
1 (with voltage transformer) 1

2 2

3 3
QE82LG QE82LG “J

QEs2L0 QEs2L0

Zero-phase Current
Transformer (ZCT)

Zero-phase Current
Transformer (ZCT)

l Load 1 Load 2 Load 1 Load 2

For singe-phase e fype Pow1e(r1?upply side Load side For singe-phase Sire type Pow1e(r1s).=upply side Load side
20 ggg;
QE82LG QE82LG
D

Zero-phase Current %ero-;;hase C;(r:rim
D Transformer (ZCT) ransformer (ZCT)

L Load1 Load2 L Load1 Load2

‘ * Cables between QE82LG and Zero-phase Current Transformer (ZCT) are to be prepared by the customer. * In all cases, make sure to connect FG to ground.

Related Models

Industry’s First*! PLC-slot-mounted-type Energy Measuring Module

*As of September 2010

Display
unit
(GOT)

Current input

MELSEC-Q Series
Energy Measuring Module

QEB81 W_ Measurement items
* Current

Voltage input  Voltage
 Electric power

* Electricity

@By mounting the Energy Measuring Module onto the open slot of the base unit, a measuring instrument can be added without changing the layout
in the control panel.

@The communication unit eliminates the need for communication cables and creation of a communications program, lowering costs by reducing
wire volume and engineering workload.

@Allows for easy specific energy consumption management by matching the “production information” of the CPU unit with the “energy information”
of the energy measuring module.
Since measured data is automatically collected in a buffer memory at 250ms, detailed specific energy consumption management is also available.

@Allows for easy graphic display of specific energy consumption with a graphic operation terminal (GOT) installed on the control panel at the manufacturing site.
Combination with the “high-speed data logger module (QD81DL96)” allows specific energy consumption analysis to be performed easily using personal computer.
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Mitsubishi Electric Programmable Controllers Insulation Monitoring Module
A\ For Safe Use

This catalogue explains the special features of the MELSEC Q Series programmable «To ensure the proper use of products presened in this catalogue, please be certain to read the

controllers. It does not contain other information regarding restrictions, usage or unit relevant user's manual before use.

combinations. Please be certain to read the relevant product user’s manual before using * The products presented in this catalogue are manufactured as general-purpose parts for use in

any system or machine. Mitsubishi Electric Corporation shall not be liable, to the general industries. They are NOT designed or manufactured for use with devices or systems that are

customer or equipment user, for: utilized under conditions that are life-threatening.

1) Any damege found not to be attributable to a Mitsubishi Electric product.  Please consult with a Mitsubishi Electric representative when considering the application of products

2) The loss of opportunity or profits for the customer or user caused by any fault in a presented in this catalogue with machinery or systems designed for specialized use such as nuclear
Mitsubishi Electric product. power, electrical power, aerospace/outer space, medical, or passenger transportation vehicles.

3) Damege, secondary damege or accident compensation resulting from special factors * The products have been manufactured under strict quality control. However, when installing the
regardless of whether or not such factors could be predicted by Mitsubishi Electric. products where major accidents or losses could occur if the products fail, install appropriate backup

4) Damege to products of other companies and/or guarantees relating to other services. or fail-safe functions in the system.

Country/Region Sales office Tel/Fax

USA Mitsubishi Electric Automation Inc. Tel :+1-847-478-2100
500 Corporate Woods Parkway Vernon Hills, IL 60061, USA Fax : +1-847-478-0327
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6F., No.105 Wu-Kung 3rd.Rd, Wu-Ku Hsiang, Taipei Hsine 248, Taiwan Fax : +886-2-2299-2509

Korea Mitsubishi Electric Automation Korea Co., Ltd. Tel : +82-2-3660-9552
1480-6, Gayang-dong, Gangseo-ku Seoul 157-200, Korea Fax : +82-2-3664-8372

Singapore Mitsubishi Electric Asia Pte, Ltd. Tel :+65-6470-2480
307 Alexandra Road #05-01/02, Fax : +65-6476-7439
Mitsubishi Electric Building Singapore 159943

Thailand Mitsubishi Electric Automation (Thailand) Co., Ltd. Tel :+66-2-517-1326
Bang-Chan Industrial Estate No.111 Soi Serithai 54, Fax : +66-2-517-1328
T.Kannayao, A.Kannayao, Bangkok 10230 Thailand

Indonesia P.T. Autoteknindo Sumber Makmur Tel :+62-21-663-0833
Muara Karang Selatan Block A/Utara No.1 Kav. Fax : +62-21-663-0832

No.11 Kawasan Industri/Pergudangan Jakarta-Utara 14440, P.O Box 5045
Jakarta 11050, Indonesia

India Messung Systems Pvt., Ltd. Tel :+91-20-2712-3130
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Eco Changes is the Mitsubishi Electric Group’s environmental statement, and
expresses the Group’s stance on environmental management. Through a wide range
for a greener tomorrow of businesses, we are helping contribute to the realization of a sustainable society.

2% MITSUBISHI ELECTRIC CORPORATION
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