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Using this manual

Safety Precautions

AuthorisedPersonneDnly

The product or system described in this documentation must be installed, operated and maintained by quslfledpEesasaki actept no
responsibility for the consequences of the use of this equipment by unqualified personnel.

A qualified person is one with the necessary skills and knowledge of the construction and operation ettheabgtatiatent afidls been
trained to identify and avoid risks.

Appropriate use of NHP / Terasaki products

NHP / Terasaki products are intended to be used only for the applications desaldgedin ttezhnical documentation, which is dedicated to
them. If products and components from other manufacturers are used, they must be recommended or approved by NHP or Terasaki.
Appropriate use of NHP / Terasaki products during transport, storage, installation, assembly, commissioiimenapesdtoreaessany to
ensure safe operation and without any problems.

The permissible ambient conditions must be met. The information contained in the technical documentation must be observed.

Publication of responsibility

The contents of this document have been reviewed to ensure that the reliability of the information is watieot at time of publ
NHP or Terasaki are not responsible for printing or damage resulting from errors. NHP or Terasaki reseoveettimnig/laint chake es
needed in subsequent edition.

Warnings and notes
This documentation contains safety instructions that you must follow for your personal safety and to pretent damage to proper
Safety instructions, referring to your personal safety are reported in the literature by a safety alert symbol.

Safety warning symbols and the words below are classified according to the degree of risk.

WARNINGndicates an imminently hazardous situation whinoligitavoided, will result in death or
serious injury.

WARNIN@Gndicates a potentially hazardous situation vaaichplfétavoided, can result serious injury or
death.

WARNIN@ndicates a potentially hazardous situation vadaichpketavoided, may cause minor or
moderate injury.

Notice Indicates a warning of property damage and can also indicate important operating and especially useful
information on the product, that it should pay particular attention to efficient and safe operation.

CHLAN 2L <
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Summary @hanges

This section highlights the details of changes made since the previous issue of this document.

The versiamg convention used to track changes in this dottamémgstructure \y.zwhere:

x: Majoravision, where extensive changes are made which is generally incompatible with the previous version. Sucmewanges may

products and/or features, or removal of information which is no longer relevant or applicable to the previous version

y: Minor revision, where changes made do not change the overall scope of the previous version, but mayrmatimte ehititional info

complements or corrects the previous version, or provides additional clarity on an existing topic.

z Patch version, where small changes are made nurnmereotor adjust existing tekiartsfigures and/or imagasd which do not
add or remove information from the previous version. Example changes may include spelling ceizetwians, aujagétnments,
updated images, etc.

Versiod Publication dal Changes By
V 1.0.0 19Apr2021| Initial release D.NAT
V 110 26:Apr2021| Product information corrections D.NAT
V1.2.00 13May2021| Clearancdistance corrections N.ALEX
V121 24May2021| Typo corrections to Part Number Break Down N.ALEX
V1.3.0 28May2021| Label Identification section added, Temperature Rating tables aligned he@@igs, iith TD| N.ALEX
Curves updated in image quality, added references and links to,
TDOOXEN, TBDO2EN, TEDOIEN, &ype2_TBpro_MotorStart TAMEHLEN
Added links TemView_PRAM00EEN& TemCom_PROMO0IEN
V1.3.1] 10June2021| Fixedypo ofm PEDpart numbendFixed typo on P250thebugh scale N.ALEX
V1.4.0] 20AugusR021| Added ampere data for SMARTi&&tKtypo on Part Number Break @orgction to P160 N.ALEX
Information table data, added resistance watisrémtstl/porewording Mavigation section,
Clearance section links to Installation Manuals added
V 1.5.0 20Jan2022| Changed watts loss and temperature tables to0@EINTD N.ALEX
V 1.6.0 09Feb2022| Added LTD equation, fixed table of cermanénd headers error N.ALEX
V1.7.00 19Sept2022| Added Data arouftdinctions for STD, GFh&rmal Sdffrotection, fixed heading is$esl N.ALEX
thermal imagingkey OCR r ef erences changed to ATri
to TBP ZShddednternal Accessorieaninal designations to Annex G
V 18.0 21-Jan20% | Added link to MCCB Catalaglited formatmfoduct information tables, added internal links | N.ALEX
sectionscorrections made to descriptid@miof and UMerminalsadditional Shunt and UVT dg
addedhdditional data for Shunt and UVT meiriagding of SMART AUX descriptions to align
Product Catalogdescriptiochanges to tlséearances section layadtiedPressure Trip section
improved dimensicexdged handle dimensiehange@PEDpart number to F\document namin
conventiochanged, added default values to protection w@ettaigshanges to AnnéXAwebsite
address updatemlided Installation Manuals to Accessories
V 1.9.0 13-Mar2026| Updated\ccuracglass dataipdatedik to Cascading and Seleaivity N.AEX
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Introduction

This user manual describes the TerRPBR@8knarEnergyR_SBEMCCBeatures aridstructions for yaadprovides informatiorctammissioning
and configuring.

Someadditional featumagy requithe use of additional products and acceesatigsvéullutilizatioof that featurBefer theespective User
Manual in the TemBreRIOseries fordditional information on the respective product.

Notice Not alSmarfrip Urstin the TemBre@ROseriesareidentical. This docunsprtcificallyovershe
P_SETrip Urstonly Refer to theespectivBmarfrip Unitser Manual (eB).SBUser Manudbr
information and instructiormgl@SmarTrip Urstin the TemBreRROseries.

Who Should Use Th&anual?

This manual aims to provide users, electricians, panel builders and maintenance personnel, with the tectraddbinfomratisiaeigg and
operation of the NHP / TerdsskBreaRROP_SEVCCB

Users ahis document must have at minimum a basic understi@utliicglafircuit protedtpics including (but not limited to
- Power distribution and reticulation
- Circuit protection devices
- Fault currents
- Arc faults
- Temperature rise and thermal derating of switchgear

Additional resources

The following resources contain additional information which should be read in conjunction with this document.
Resource Description
NHP/Terasaki TemBieRIOP_SE Installation Information on installing, mounting, and wiring the P&@Breakk Energy MCCH
Instructions

TemBreaRreMouldedCaseCircuiBreaker®1663-
PoleSmarElectroninstallatioManual
TemBreaRreMouldedCaseCircuiBreakerd®16&4-
PoleSmarElectroninstallatioManual
TemBreaRreMouldedCaseCircuiBreaker® 2563
PoleSmarElectroninstallatioManual
TemBreaRroMouldedaseCircuiBreaker® 2564
PoleSmarElectronitnstallaticManual
TemBreaRroMouldedCaseCircuiBreaker®40683-
PoleSmarElectronitnstallaticManual
TemBreaRroMouldedCaseCircuiBreaker®4004-
PoleSmarElectronitnstallaticManual
TemBreaRroMouldedCaseCircuiBreaker®6363-
PoleSmarElectronitnstallaticManual
TemBreaRroMouldedCaseCircuiBreaker® 6364
PoleSmarElectronitnstallaticManual

NHP/Terasaki TemMRROinstallation Instructions | Information on installing, mounting, and wiring thePlR@extewnal display.
TemBreaRRGTemView?ROExternaDisplayP 160

P256P400P63BUserManual
NHP/Terasaki Tem\R0OUser Manual Reference guide for the TenRR@external display including information for
TemViewreExternaDisplaydsefVianual installation, wiring, commissioning, configuration, and troubleshooting.

NHP/Terasaki Tem@ROInstallation Instructions | Information on installing, mounting, and wiring thePR@tGommunications
TemBreaRRATemCorRCommunicatidmstallation module.

P166P256P400P630UserManual

NHP/Terasaki Tem@&rOUser Manual Reference guide for the TenRE@zommunication module including informati
TemCorPreModbusCommunicatidmoduléJser installation, wiring, commissioning, configuration, and troubleshooting.
Manual

NHP/Terasaki SMART Auxiliary Installation Manug Information on installing a SMART auxiliary within a TemBreak PRO P mod
TemBreaRRGSMARFAUXInstallatioR166P250 electronic MCCB.

P406P630UseManual
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https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P160-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P160-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P160-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P160-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P250-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P250-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P250-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P250-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P400-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P400-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P400-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P400-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P630-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P630-3-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P630-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-Pro-Moulded-Case-Circuit-Breakers-P630-4-Pole-Smart-Electronic-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-TemView-PRO-External-Display-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-TemView-PRO-External-Display-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemView-Pro-External-Display-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-TemCom-Communication-Installation-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-TemCom-Communication-Installation-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemCom-Pro-Modbus-Communication-Module-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemCom-Pro-Modbus-Communication-Module-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-SMART-AUX-Installation-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-SMART-AUX-Installation-P160-P250-P400-P630-User-Manual.pdf
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Additional resources

Resource

NHP/TerasaWiechanical Intekdastallation Instructio
TemBreaRRGMechanicalinklnterloclknstallation
UsefManual
TemBreaRRGMechanic#labldnterloci 166P250
P406P638UserManual

Description
Information amstalling andountinthemechanicdink andableinterlock

NHP/Terasaki External Mount Handle Installation
Instructions
TemBreaRRGHSExternaHandlé=orP166P250
P406P63aUserManual
TemBreaRRGHPExternaHandldnstallaticRorP 160
P25aUsefManual
TemBreaRRGHPRExternaHandlénstallaticRorP400
P636UserManual

Information on installing and mothaii@and HRexternal mount handles

NHP/Terasaki BEecMount Handle Installation
Instructions
TemBreaRRGHBEXxternaHandlénstallaticRorP160
P256UsefManual
TemBreaRRGHBEXxternaHandlénstallaticRorP400
P636UserManual

Information on installing and moteitBdirecmount handles

NHP/Terasaki Motor Operator MCCB Installation
Instructions
TemBreaRROMotoitOperateinstallaticR166P250
UsefManual
TemBreaRROMotoitOperateinstallaticR400P630
UserManual

Information on installing, mounting, antbvaiid@CB motor operato

NHP Terasaki Rear Connection Tags Installation
Instructions
TemBreaRROReafTagsZS12%S250A256P250
B166B25anstallaticanual

Information on installingtendinating to rear connection tags

NHP Terasaki PingBase Installation Instructions
TemBreakRROPIlugin-BaselnstallaticR166P400
P630UserManual

Information on installingtamdinating to Plingoase

Technical Catalogue
NHPMoulde®aseCircuiBreakem echnicalatalogue

TemBreak PRO Catalogue, containing part numbers, product data, dimens
to assist with product selection.

Technical Datal'emperature and Watts Loss
TemBreaRRGOMouldeCaseCircuiBreaker
TemperatwandWattd ossTechnicalatalogue

Temperature and Watts Loss tables for Té?REigiakilded Case Circuit Breake

Technical DataCascadingnd Selectivity
CircuiProtecticRrodueApplicaticbata

Cascadingnd Selectiviigbles for TemBré&2iROMoulded Case Circuit Breatkiéns
DinT, DirSafe, & MOD6 MCBs/RCBOs

Technical DataCoordination
TemBreaRROMouldedCaseCircuiBreakeand
Socome€omponeitdrdering echnicalatalogue

SocomeBacku ablewith TemBre&ROMoulded Case Circuit Breakers

Technical Datal'ype 2 Coordination
Type2-CoordinatieiorTemBreaRreTechnical

Catalogue

Type 2 Coordination for Premium Efficiency MotavigiberaiBreaRROMoulded
Case Circuit Breakers
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https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Mechanical-Link-Interlock-Installation-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Mechanical-Link-Interlock-Installation-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Mechanical-Cable-Interlock-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Mechanical-Cable-Interlock-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HS-External-Handle-For-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HS-External-Handle-For-P160-P250-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HP-External-Handle-Installation-For-P160-P250-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HP-External-Handle-Installation-For-P160-P250-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HP-External-Handle-Installation-For-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HP-External-Handle-Installation-For-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HB-External-Handle-Installation-For-P160-P250-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HB-External-Handle-Installation-For-P160-P250-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HB-External-Handle-Installation-For-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-HB-External-Handle-Installation-For-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Motor-Operator-Installation-P160-P250-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Motor-Operator-Installation-P160-P250-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Motor-Operator-Installation-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Motor-Operator-Installation-P400-P630-User-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Rear-Tags-ZS125-ZS250-A250-P250-B160-B250-Installation-Manual.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/Terasaki-TemBreak-PRO-Rear-Tags-ZS125-ZS250-A250-P250-B160-B250-Installation-Manual.pdf
Information%20on%20installing%20and%20terminating%20to%20rear%20connection%20tags.
Information%20on%20installing%20and%20terminating%20to%20rear%20connection%20tags.
https://www.nhp.com.au/public/assets/pim/Original/10027/NHP-Moulded-Case-Circuit-Breaker-Technical-Catalogue.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/TemBreak-PRO-Moulded-Case-Circuit-Breaker-Temperature-and-Watts-Loss-Technical-Catalogue.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/TemBreak-PRO-Moulded-Case-Circuit-Breaker-Temperature-and-Watts-Loss-Technical-Catalogue.pdf
https://www.nhp.com.au/public/assets/pim/Original/10046/NHP-Circuit-Protection-Product-Application-Data.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/TemBreak-PRO-Moulded-Case-Circuit-Breaker-and-Socomec-Component-Ordering-Technical-Catalogue.pdf
https://www.nhp.com.au/public/assets/pim/Original/10027/TemBreak-PRO-Moulded-Case-Circuit-Breaker-and-Socomec-Component-Ordering-Technical-Catalogue.pdf
https://www.nhp.com.au/public/assets/pim/Original/10031/Type-2-Coordination-for-TemBreak-Pro-Technical-Catalogue.pdf
https://www.nhp.com.au/public/assets/pim/Original/10031/Type-2-Coordination-for-TemBreak-Pro-Technical-Catalogue.pdf
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Introduction

Terminology and Abbreviations

Abbreviation Description

Abbreviation Description

. S Maintenance Interface Port: Plug for temporary
Aucxiliary Communications port: Plug for Smart al - . . e
ACP alarm contact block MIP cor!nectlon ficip Uniesting, servicing, and
maintenance tools
AL Alarm: An auxiliary contact indicating trip status | N Neutral
ASCII American Standard Code for Information Interchg NP Neutral Protection
— - o Optional Alarm Contact: Connection connector o
AX or AUX | Auxiliary: Auxiliary contact indicating open / closg OAC alarm output contact
BE Basic Electrofidp Unitdial typd,SlandLSIGQ Trip Unit Over Current Relay
CCW Connected Components Workbench software P or PTA Pretrip Alarm
1Communication Interface Port: Plug for control |
and data for use withTtk@®emote display ahdCM
CIPL2 communication module PDU Protocol Data Unit
2Common Industrial Protocol
CRC Cyclic Redundancy Ctiesiordetecting code used PELV Protected Extra Low Voltage (earthed system)
the end of each Modbus message
. . PreTrip Alarm: is a programmable output contac
dec Decimal (bas®®) numbering system PTA advise when a trip may be imminent.
DINT ilggt?]c)i Double Integer datatype (4 bytes or 32 bi RTU Remote Terminal Unit
EIPM TemBreaRROEthernet/IP Module Sor STD Short TimPelayProtection
FF Fixed Thermal and Fixed Magnetic SE Smart Enerdyip Unit
FM Fixed Thermal and Adjustable Magnetic SELV Separated Extra Low Voltage
G or GF Ground Fault Protection SN Solid Neutral
hex Hexadecimal (bak®) numbering system SSID f:trv\\/llgrelr()Set Identifier (name of #evieless
l or INST Instantaneous Protection STR String datatype
IEC International Electrotechnical Commission TCP Transmission Control Protocol
IEEE Institute of Electrical and Electronics Engineers | TF Adjustable Thermal and Fixed Magnetic
Iy Ground Fault Protection Current THD Total Harmonic Distortion
I InstantaneodsotectioBurrent ™ Adjustable Thermal Magnetic
In Rated Current TPCM TemCorRPROCommunication Module
In Neutral Protection Current TVP TemViewROExternal Display
INT Signed Integer datatype (2 bytes or 16 bits in len| tr LTDTimedelay
1P International Protection (Ingress Protection) tsd STDTimedelay
Ir LTDProtectioGurrent tisp Thermal Sdffrotection Tindelay
Isd STDProtection Current UDINT Unsigned Integer (2 bytes-bitd én length)
ksp Thermal SdHrotection Current UINT Unsigned Integer (2 bytes or 16 bits in length)
LorLTD Long TimBelayProtection ULINT ILé?]Z't%r)]ed Long Integer datatype (8 bytes or 64 b
LCD Liquid Crystal Display (LCD) URLs yvggcs)irtrg)Resource Locator (address of an Interng
LED Light Emitting Diode WORD 2 bytes or ifits of data
LINT ilr?gteh? Long Integer datatype (8 bytes or 64 bits ZSlI Zone Selective Interlocking (zone selectivity)
LSl Long Time, Short Time and Instantaneous Prote{ 9 Thermal imaging value
LSIG Long T[me, Short Time, Instantaneous and Grou c Cold start mode thermal imaging value
Protection
MCCB Moulded Case Circuit Breaker H Hot start mode thermal imaging value
microSD Micro Secure Digital Srrip Thermal imaging value tripping threshold
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Product Information

The TemBre&®RROP model SMART Electronic MCCRiwithnitype P_SE, in addition to protecting against overloads and short circuits, offers
flexibility via provide fully adjustable LSIG (long time, short time, instantaneous, ground fault) proteeticesieltid g3\EDtHisplay as well as

a host of oth standard or optional features. This allows for setpctivédombinations between MCCBs or other circuit breaker types, plus a wide
range of energy measurement and communication functions.
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Features
- Setting by rotary switch, joystick and endispizgd
- SignallintheTrip UnitED status (Ready).
- SignallinBTA overload psarning LED (adjustable threshold)
-  LEDsignallingverload alarm (> Ir).
- Possible adjustment of thresholds and time delays for LSIG protection.
- Possible adjustment of the protection of the neutrapptéeversibns (neutral pole positioned to the right).

Frame Sizes
-  P160
- P250
- P400
- P630

Protection Functions
- Long Time Delay
- Short Time Delay
- Instantaneous
- Ground Fault
- Neutral Protecti@hPole only)
- Zone Interlocking

Measurement Functions
TheP_SETrip Unitomplies with the requirements of IECL@1&%Y can be used for metering.
Measurements such as voltage, current, power, THD, frequency and power factor can be sourcéddrdnitthe MCCBs

Alarm Management
Standard alarms and custom alarms can be setupTi@Giidtia/P

Historical Events
TheP_SETrip Uniwill store measurement history and events; to access TREMatE APis requiretb displayhese events.

Additional Certificates
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Innovatorsin Protection Technology Partne

Product Information

Part Number Break Down

P 1160 |F 2|4

a) b) c) d) e)

160 | BE

f) g)

h)

a) Model Type

A  Basic applications
(1606250 A)

P  Mid to advanced applications
(1606630 A)

B  High current, high kA application
(160é61600 A)

ZS Earth Leakage applications
(1 22508)

XS Highest current applications
(200063200 A)

b) Ampere~rame
125 A
160 A
250 A
400 A
630 A
800 A

1000 A
1250 A
1600 A
2000 A
2500 A
3200 A

c) Short Circuit Break Capaciy(kA)
200 kA
150 kA
125 kA
110 kKA
100 kA

L 85kA

70 kA
65 kA
50 kA
36 kA
25 kA
Switch

OmMZZIITIIOWTr=Do

d) Pole Pitch Size (mm)
1 25
2 30
3 35

e) No. of Poles
1 9
2 g
3
4

f) Trip UniRating ¢)
Ih XA

g) Trip UnifType

TF Adj Thermal Fix Magnstic
FF Fix Thermal Fix Magnetic
TM Adj Thermal Adj Magnetic
SX Smart Ammetgs)

BE Basic Electronjc

SE Smart Energy

NN NonrAuto Switch

h) Trip UniOption
G  Ground Faujt
N  Neutrad
P PreTrip Alary
SN Solid Neutrgl

Notice Not all combinations are possible. Confirm part number combination with NHP for availability.

160AF only

PTA is standard with P electronic modtssrafat® isnot added to the end of the part numbe
Only available in A & ZS models

Only available in B models

Not available iraAd ZSnodels

Only available in A and B models (FFipyjt

Not available in A and B models (FFriprijnt

ZS Models

©CONOTAWNE
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Exclusive

Par

Product Information

Available MCCBs in the TemBiRRKrange

Rating Frame Size
Short Circuit Break Capacit
AL60E TF
E 25 AL60H FF A250H TM P400ETM P630E TM
B160H FF
AL60R TF
P160F FF Qgggg m P400R TM P630F TM
P160F TM P400F BE P630F BE
F 36 P160F BE Egggg EEG P400F BEG P630F BEG BT T
P160F BEG ooon oF P400F SE P630F SE
P160F SE
P160N TM P250N TM P400ON TM P630N TM B8OON TM B1000N BE
N 50 P160N BE P250N BE P400N BE P630N BE B8OON BE B1000N BEG B1250N BE B1600N BE
P160N BEG P250N BEG P400N BEG P630N BEG B8OON SX B1000N SX B1250N BEG B1600N BEG
P160N SE P250N SE P40ON SE P630N SE B8OON SE B1000N SE
P160H TM P250H TM P400H TM P630H TM ggggg g'é' B100OH BE
" 20 P160H BE P250H BE P400H BE P630H BE Bo00H BEG B1000H BEG B1250f BE
P160H BEG P250H BEG P400H BEG P630H BEG Do ooH ox B1000Fi SX B1250H BEG
P160H SE P250H SE P400H SE P630H SE A B1000F SE
B80OH SE
B1250HL BE B1600HL BE XS2000HLBE | XS2500HLBE
HL 85 B1250HLBES | B1600HLBEG | XS2000HLBEG | XS2500HLBE3 | XSS200HLBE
B800G T™
B800G BE
@ 100 B800G BEG
B800G SX
B800G SE
P400S T™ P630S TM
P400S BE P630S BE
S 110 P400S BEG P630S BEG
P400S SE P630S SE
B80OH BE
B250R TM
B400A BE BSOOA BEG
P 125 ERCLENE Egggg EE B400R BEG B8OOR SX
B8OOR SE
B8OOR BE
B400A BE BSOOR BEG
R 200 B160R TM B250R TM oo B o
B8OOR SE
. A1600 NN A2500 NN
D Switch B o0n NN Bo0n NN P4000 NN P6300 NN BS0OD NN B1000D NN B12500 NN B1600D NN XS2000DNN | XS2500DNN
11
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Product Information

Labelldentification

The label on the MCCB features information to aid in product identification.

Nt ] @ TERASAKI

TemBreak PRO

NHP ELECTRICAL ENGINEERING PRODUCTS
46-63 RIVER STREET, RICHMOND, VIC 3121, AUS

TD : P250H

| Description
il Circuit Break ldentifi

Identifies the model type, ampere frameradtimd|

M5148BC

Trip Unitype TheTrip Uniype is indicated by the colour of the label.

e ]@TERASAKI
TemBreak [F38} Trip Unit

White label Thermatagnetic tygeip Unit

TemBreak PRO

Trip Urst

FF, TF, FM, TV
Models A P, B, ZS
Ampere Framg 125/ 800

BE, BEG, BEGN, N

Models

A, P, B, XS

Ampere Frame

1601 3200

Blue Label SMART electronic t¥pe Unit

Trip Urst SX, SE
Models P, B
Ampere Framg 160i 1000

Inlonuse

t he

etter

Grey label electronic or nanto typérip UnifTo distinguish between the two, elebtiphlodt
wi || khua viee t thaeuw thic nwi

A O

KB Certifications
AS/NZS IEC 609247

For additional certifications please contact NHP.

Identifies the additional localised certifications of the product, in addition to the international produtt-2tal

TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0
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Product Information

P160 SEand P250SEInformation

Frame / Model Attribute| Unit| Conditon ~ P160F P160N  P160H
Number of Poles 3,4 3,4 3,4 3,4 3,4 3,4
Nominal current ratings let (A) @ 50C 40 A 40 A 40 A 40A 40A 40A
Trip Unitatings 100 A 100 A 100 A 100 A 100 A 100 A
160 A 160 A 160 A 160 A 160 A 160 A
b b b 250 A 250 A 250 A
Electrical characteristics
Rated maximum operational voltage Ue (V) AC 50/60 Hz| 690 690 690 690 690 690
(V) DC b b b b b b
Rated insulation voltage U V) 800 800 800 800 800 800
Rated impulse withstand voltage Ump (kV) 8 8 8 8 8 8
Selectivitgategory A A A A A A
Rated short time withstand current lew (kA) 0.4 sec b b b b b b
Ultimate breaking capacity leu (kA) 690Vac 6 6 6 6 6 6
(IEC, JIS, ASINZS) 400 /41¥ac
240Vac 50 85 85 50 85 85
Service breaking capacity s (kA) 690Vac 6 6 6 6 6 6
(IEC, JIS, AS/NZS) 400 /41%ac 36 50 50 36 50 50
220 /24Wac 50 85 85 50 85 85
Protection Over Current Release types
SESmart (Meteryip Uniully adjustable LSIG Std Standard
LT Adjustable 40% to 100% in 1A increments | Opt Optional Std Std Std Std Std Std
Instantaneous setting independently adjustablg b Not Available Std Std Std Std Std Std
TVPand TPCMompatible M Req Module Required Std Std Std Std Std Std
ModbufRTU MReg! MReq: MReqi MReqi: MReq: MReqg
Installation(Std/Opt/ b )
Front connection (FC) Std Std Std Std Std Std
Extension bar (FB) Opt Opt Opt Opt Opt Opt
Cable tunnel clamp (FW) gtdt gtat?::;? Opt Opt Opt Opt Opt Opt
Rear Connection (RC) bp Ngt Available Opt Opt Opt Opt Opt Opt
DIN rail adaptor Opt Opt Opt Opt Opt Opt
Withdrawable mechanism Opt Opt Opt Opt Opt Opt
Plugin Opt Opt Opt Opt Opt Opt
Reverse supply connectipossible to 440V Yes Yes Yes Yes Yes Yes
Dimensions W T H (mm) 130 130 130 165 165 165
i = W (mm) | 1pole b b b b b b
H H 2pole b b b b b b
3 pole 90 90 90 105 105 105
4 pole 120 120 120 140 140 140
D (mm) 68 68 68 68 68 68
T (mm) 95.5 95.5 95.5 95.5 95.5 95.5
Weight W (kg) 3 pole 1.0 1.0 1.0 15 15 15
4 pole 1.3 1.3 1.3 2 2 2
Operation optl.onfé Sstd / Opt [ | Std Standard
Toggle operation Opt Optional Std Std Std Std Std Std
Extension handle-AiB/HP or Direct mount T2HE Not Available Opt Opt Opt Opt Opt Opt
Motor operation-WViC Opt Opt Opt Opt Opt Opt
Endurance Electrical| Cycles | 415Vac 30000 30000 30000 10000 10000 10000
Mechanicg Cycles 50000 ;| 50000 ;| 50000 { 30000 { 30000 ;| 30000
13
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Product Information

P400 SEInformation
Frame / Model Attribute| Unit | Condition  P40GF PAOM  PA00S
Number of Poles 3,4 3,4 3,4 3,4
Nominal current ratings let (A) @ 50C 250 A 250 A 250 A 250 A
Trip Unitatings 400 A 400 A 400 A { 400A
Electrical characteristics
Rated maximum operational voltage Ue V) AC 50/60 Hz| 690 690 690 690
(V) DC b b b b
Rated insulation voltage U V) 800 800 800 800
Rated impulse withstand voltage Ump (kV) 8 8 8 8
Selectivityategory B B B B
Rated short time withstand current lew (KA) 0.4 sec 5 5 5 5
Ultimate breaking capacity leu (kA) 690Vac 7 12 12 12
(IEC, JIS, ASINZS) 400 /415a¢ 36 50 70 110
240 ¥c 50 85 100 125
Service breaking capacity cs (kA) 690 Vdc 7 12 12 12
(IEC, JIS, AS/NZS) 400 /415a¢ 36 50 70 110
220 /2404t 50 85 100 125
Protection Over Current Release types
Smart (MeteFyip Uniully adjustable LSIG Std Standard
LT Adjustable 40% to 100% in 1A increments | Opt Optional Std Std Std Std
Instantaneous setting independently adjustablg b Not Available Std Std Std Std
TVPand TPCNompatible M Req Module Required Std Std Std Std
ModbuRTU MReq! MReqi MReq: MReq
Installation( St d / Opt [/ b )
Front connection (FC) Std Std Std Std
Extension bar (FB) Std Std Std Std
Cable tunnel clamp (FW) Std Star_1dard Opt Opt Opt Opt
: Opt Optional
Rear connection (RC) b Not Available Opt Opt Opt Opt
DIN rail adaptor b b b b
Withdrawable mechanism Opt Opt Opt Opt
Plugin Opt Opt Opt Opt
Reverse supply connectipossible to 440V Yes Yes Yes Yes
Dimensions W T H (mm) 260 260 260 260
(i 2 w (mm) 1 pole b b b b
H H 2 pole b b b b
3 pole 140 140 140 140
4 pole 185 185 185 185
D (mm) 103 103 103 103
T (mm) 145 145 145 145
Weight w (kg) 3 pole 4.3 4.3 4.3 4.3
4 pole 5.7 5.7 5.7 5.7
Operation optl.onfé Sstd / Opt [ | Std Standard
Toggle operation Opt Optional Std Std Std Std
Extension handle-fiB/HP or Direct mount T2HE Not Available Opt Opt Opt Opt
Motor operation-WViC Opt Opt Opt Opt
Endurance Electrical| Cycles | 415Vac 6000 6000 6000 6000
Mechanicg Cycles 15000 i 15000 i 15000 : 15000

14
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Product Information

P630 SEInformation
Frame / Model Attribute| Unit | Conditon ~ P630F P630N P630H P630S
Number of Poles 3,4 3,4 3,4 3,4
Nominal current ratings let (A) @50°C 630A 630A 630A 630A
Trip Unitatings
Electrical characteristics
Rated maximum operational voltage Ue V) AC 50/60 Hz| 690 690 690 690
(V) DC b b b b
Rated insulation voltage U V) 800 800 800 800
Rated impulse withstand voltage Ump (kV) 8 8 8 8
Selectivityategory A A A A
Rated short time withstand current lew (KA) 0.4 sec b b b b
Ultimate breaking capacity leu (kA) 690Vac 7 12 12 12
(IEC, JIS, ASINZS) 400 /415a¢ 36 50 70 110
240 ¥c 50 85 100 125
Service breaking capacity cs (kA) 690 Vdc 7 12 12 12
(IEC, JIS, AS/NZS) 400 /415a¢ 36 50 70 110
220 /2404t 50 85 100 125
Protection Over Current Release types
Smart (MeteFyip Uniully adjustable LSIG
LT Adjustable 40% to 100% in 1% increments gtdt gtatri‘::‘;d b b b 5
LT Adjustable 40% to 100% in 1A increments | ;" ptiona’ Std Std Std Std
o - b Not Available
Instantaneous setting independently adjustablg MReq Module Required Std Std Std Std
TVPand TPCMompatible Std Std Std Std
ModbuRTU MReq! MReqi MReq: MReq
Installaton( St d / Opt [/ b )
Front connection (FC) Std Std Std Std
Extension bar (FB) Std Std Std Std
Cable tunnel clamp (FW) St Star_1dard Opt Opt Opt Opt
; Opt Optional
Rear connection (RC) b Not Available Opt Opt Opt Opt
DIN rail adaptor b b b b
Withdrawable mechanism Opt Opt Opt Opt
Plugin Opt Opt Opt Opt
Reverse supply connectipossible to 440V Yes Yes Yes Yes
Dimensions W T H (mm) 260 260 260 260
(R [ ° w (mm) 1 pole b b b b
H H 2 pole b b b b
3 pole 140 140 140 140
4 pole 185 185 185 185
D (mm) 103 103 103 103
T (mm) 145 145 145 145
Weight w (kg) 3 pole 5.0 5.0 5.0 5.0
4 pole 6.6 6.6 6.6 6.6
Operation optl.on$ std [/ Opt [ | Std Standard
Toggle operation Opt Optional Std Std Std Std
Extension handle-AIB/HP or Direct mount T2HE o Not Available Opt Opt Opt Opt
Motor operation-ViZ Opt Opt Opt Opt
Endurance Electrical| Cycles | 415Vac 4000 4000 4000 4000
Mechanicg Cycles 15000 15000 15000 15000

15
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Internal Accessories

Internal accessories include Auxiliary and AlarmStomtidcis,andndervoltag&ip(UVTmodulesyhich may be installed under the front cover of
the MCCB in various combinatigmevide additional functionality and connection with external control circuits.

For information regarding installation of the internal accesstmias] seeessory Mounting Locations

Auxiliary & Alarm Switches

Auxiliary Contast

An auxiliary contact can be installed to indicate whether an MGIOB3RPaedTrippegbositionsor Closed (OMuxiliary contacts come in
eithegeneraburposermicreswitchype with some combinationsvinedd or with termin&actcontact type is provided as a simghgever
switching arrangem@mntC/O).

Part Number

Connectio Conductor

Description Contact Type

Type

_ Minimum Maximum

Size

Length

T2AX00LML3SWA Auxiliary General purpos{ Prewired N/A 0.5mrh 700mm
T2AX00LML3STA Auxiliary General purpos{ Terminal 0.5mrh | 1.25mrh N/A
T2AX00LML3RWA Auxiliary Micreswitch Prewired N/A 0.5mm | 700mm

Alarm Contast

An alarm contact can be installed to indicate whether an MeICiBped or Not TrippeditiofON, OFFAlarntontacts comeditheigeneral
purposermicreswitchlype with some combinationsvined or with termin&actcontact type is provided as a simghgeverswitching

arrangeme(itxC/O).

Part Number

Description

Contact Type ‘

Type

Connectiow

Minimum Maximum

Conductor

Size

Length

T2ALOOLML3SWA Alarm; left side on| General purpos{ Prewired N/A 0.5mrh 700mm
T2ALOOLML3STA Alarm; left side on| Genergburpose| Terminal 0.5mm | 1.25mm N/A
T2ALOOLML3RWA Alarm; left side on Micreswitch Prewired N/A 0.5mrh | 700mm
Auxiliary and Alarm Data
The below information applies to both auxiliary aicdedaames.
General purposentact
AC (V) DC (V) DC (V)
- Amperes (A) - Volts - A_mperes (A) - Minimum Load Volts Ampgre_sA) Minimum Load
Volts (V)| Resistive Inductive W) Resistive Inductive V) Resistive
Load Load Load Load Load
480 b b 250 b b
250 3 2 125 0.4 0.05 100mA@15Vdc 30 0.1 1mA@5Vdc
125 3 2 30 3 2
For information regarding wiring and terminal designatiores, ce
16
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Internal Accessories

SMARRuxiliary AX / AL Statirglicator

TheSMARRuxiliary is dedicated to TemBR&SMART MCCB range. It allows the SMARMtD log and count the number of opening / closing
cycles, counting the number of electromechanical fault trips and indicate the actual mechanical OPEN CL@SED TRéPsstatasroftts ma i
The auxiliary mounts inside the MCCB and is contmecM@CBsipUnt i a t he AACPO connector socket i1
MCCBs accessory cover. It takes the position of 1 Aux and 1 Alahandrsithe ¢éfthe MCCB.

The SMART contact blocks are available in three versions:

Part Number Description

TPSSOONA SMART AX/AL with Cycle Counter
TPSSOOMXLSW | SMART AX/AL with Cycle Counter and 1C/O 2660 A233025VDC
TPSSOOMXLRW | SMART AX/AL with Cycle Counter and 1C/Q0¥€ $suitable for PLC applications)

Notice The TPSSOOMXLSW and TPSSOOMXLRW types include voltage free switching contacts AX|and AL.
These contacts are provided withigg wired contacts.

Notice It is recommended to use 24 Vdc backup supply to therd@EBMBMART AUontinues to
operate in the event of upstream power failure.

17
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Internal Accessories

Shunt Trip

A shunfnormally éenergizedjan be installed to trip the Mg§GRBplying voltagéhte shunt coil.

Part Number Rated voltage | Connection Type | Conductsr

AC (V) DC (V) | \ Minimum Maximum
T2SHOOLA10T 110 b Cage Clamp
T2SHOOLA20T 200 2 4 b Cage Clamp
T2SHOOLA40T 38@ 40 b Cage Clamp
T2SHOOLDOLT b 12 | Cage Clamp
T2SHOOLDO2T b 24 | Cage Clamp 0.5m 1.25mm
T2SHOOLDO4T b 48 | Cage Clamp
T2SHOOLD10T b 10020 | Cage Clamp
T2SHOOLD20T b 20 0 é 2| Cage Clamp

\ Size Length

T2SHOOLA10WA 110 b Prewired cage clamp
T2SHOOLA20WA 200 2 4 b Prewired cage clamp
T2SHOOLA40WA 38@ 460 b Prewired cage clamp
T2SHOOLDO1WA b 12 | Prewired cage clamp
T2SHOOLDO2WA b 24 | Prewired cage clamp 0.5m 500nm
T2SHOOLDO4WA b 48 | Prewired cage clamp
T2SHOOLD10WA b 1 0 @20 | Prewired cage clamp
T2SHOOLD20WA b 20 0 é 2| Prewired cage clamp
Rated voltage AC (V) \ DC (V)

100612 200é24 380...450 12 24 48 100é1 200¢é2
Excitation current (mA)| 16.0 16.0 6.8 160.0 124.0 32.0 14.0 12.0
Rated voltage range 85% to 110% of the rated voltage 75 % to 125 % of the rated voltage
Actuation Time <30ms <30ms

Notice Theratedvoltage range is from 85% to 110% of the rated voltagd®briA@ 125 % for DC.
Ensure that the voltage does not drop or exceed the voltagesiamgis abiemted.

18
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Internal Accessories

Under Voltage Trips

Part Number ‘ Rated voltage Compatible MCCB | Connection Type Notes Conductors
AC(V) | bC(V) | 3P | 4P | \ Minimum Maximum

T2UVOOLALONT 100¢é1 b All All Cage Clamp Instantaneous
T2UVOOLA20NT 200862 4 b All All Cage Clamp Instantaneous
T2UVOOLA40ONT 38@ 40 b All All Cage Clamp Instantaneous 0.5mrd 1.25mi
T2UVOOLDO2NT b 24 All All Cage Clamp Instantaneous ' '
T2UVOOLD1ONT b 100é1 All All Cage Clamp Instantaneous
T2UVOOLD20NT b 200¢é 2 All All Cage Clamp Instantaneous

Size Length
T2UVOOLAIONWA 100¢é 1 b All All Prewired cage clamj| Instantaneous
T2UVOOLA20NWA 200 é 2 4 b All All Prewired cage clamj| Instantaneous
T2UVOOLA40NWA 38 é 4§ b All All Prewired cage clamy| Instantaneous 0.5mm 500mm
T2UVOOLDO2NWHA b 24 All All Prewired cage clam;| Instantaneous '
T2UVOOLD10NWA b 1006 1 2 All All Prewired cage clamj| Instantaneous
T2UVOOLD20NWHA b 2006 2 4 All All Prewired cage clam;| Instantaneous
Rated Voltage AC (V) DC (V)

100612 200624 380é45| 24 | 100612 200624

1.3 1.1 2.0

Power supply requirement
Excitation current (mA)
Actuation Time

For information regarding wiring and terminal designatiores ce
Under Voltage Trips (With Time Delay)

A UVT (normally energized) can be installed to trip the MCCB removing voltage from the UVT coil

Part Number Rated voltage |  Compatible MCCB | Connection Type | Notes Conductors
AC(V) | bC() | 3P | 4P | \ Minimum Maximum
T2UVOOLAL1ED 1008 b All P160 /25( Cage Clamp Time Delay00ms
T2UVOOLA24D 230¢é] b All P160 / 25( Cage Clamp Time Dela&y00ms
T2UVOOLA40DS | 380 é { b All P160 / 25( Cage Clamp Time Dela&y00ms
T2UVOOLA4SD 440 é{ b All P160 / 25( Cage Clamp Time Dela&y00ms 0.5mrh 1.25mrh
T2UVOOLDOZED b 24 All P160 / 25( Cage Clamp Time Dela&y00ms
T2UVOOLD1@D b 100é1 All P160 / 25( Cage Clamp Time Dela&f00ms
T2UVOOLD24D b | 23&24 All P160 / 25( Cage Clam Time Delay 500mg
T2UVOOLA10DL 110 b % P400/63( Cage Clamp Time Delay 500mg
T2UVOOLA24DL 230¢é] b = P400/63( Cage Clamp Time Delay 500mg
T2UVOOLA40DL 38E 415 b g— P400 / 63( Cage Clamp Time Delay 500mg
T2UVOOLA45DL 440 é ¢ b 8 P400/63( Cage Clamp Time Delay 500mg 0.5mrh 1.25mth
T2UV0OLD02DL 24 = P400/63( Cage Clamp Time Delay 500mg
T2UVOOLD10DL 110 z P400 / 63( Cage Clamp Time Delay 500mg
T2UV00LD24DL 230 P400/63( Cage Clamp Time Delay 500mg
Rated Voltage AC (V) DC (V)
10061] 230624 380641 440e48 24 [ 1006131 230624
Power supply requirement 1.3 1.1 1.7 2.0 \
Excitation current (mA) \ | . 8.1
Actuation Time 500t 300ms 500t 300ms

For information regarding wiring and terminal designatiores ee
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@TERASA ! ‘ Exclusive

P_SE Only MCCB Accessories

Notice The following list of accessories are unique to the P_SE model MCCB. For other accessories in the
TemBreaRROseriesreferto the TemBreBRCOtechnical catalogues, respective user manuals, and
installation instructions.

TemVieWlPRO(TVP

TheTemVieWwRQ(TVB is an optionbacklit LEBxternallisplay whiglermitseading and writing ddtheP_SBEVICCBIrip Unitrip Unjtncluding
protection settings, energy measurements, alarms, and kveunskedjsvhere direct access to the embedded display of the MCCB is not permitte
otherwise enclosed and inaccessible.

TheTVPcan bganemountetb any suitable enclosure which houses the MCCB. Fa switoideard deompanelboasbcutcheolata from
the MCCB is communicated ®/feia the RJ9 to CIP cable assembly and plugs directly into the dedicated port on the MCCB.

For more information omfie refer to the TemVRROUser Manual and Installation instructions.

TVPFunction Read Write
Protection Settings n n
Measurements n b
Alarms n n
Configuration n b
Historical event log n b
Circuit breaker identification data n b
Part Number Description

TVRON

External monitor and configurator for P_SE M(

Technical Data

Attribute | Value

Dimensions 97 x 97 x 46 mm (27mm behind the door)
Door cubut 92 x 92 mm

Screen size 37 x78 mm

Viewing backlight Backlit blue

Temperature operation

-10°C...+55°C

Pollution Category

Degree of protection

IP65 (rear is IP20)

Terminals/Plugs

Power Supply

Ratings
Voltage 24 V DC (+30%)
Current 85 mA

+ Set custom

+ Sel custom 6

Notes
Supplied via CIP plug from P_SE MCCB

Micro USB

b

For upgrading firmware

Notice Cables are not provided with\tReRefer t€1PRJ9 Cablesection for selection.
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@IERASA ! ‘ Exclusive

P_SE Only MCCB Accessories
TemConPRO(TP®/)

The TemCoRROcommunications module (TRGMMMunicates directly with the TerRPR@©Sknart Energy MCOfp Unitia CIP connection

cable, enablitige MCCB operate as a slaleviceon a Modbus RTU network vi#8RSheTPCMolls the MCCB at regular intervals, making data
accessible within Modbus holding regetirmmay also be writtear Modbus enact changes to the configuration and protection seffings of the
Unit TheTPCMnodule also offers optional embedded Digital I/0 which is accessiblegver Modbus

TPCMrunction Read Write
Protection Settings n n
Measurements n b
Alarms n n
Configuration n b
Historical event log n b
Circuit breaker identification data n b
Digital Input/Output Contacts n oy n oy

TheTPCMutilizesnultipld&kJ45 MODBUS ports fed8&communication. The use of both ports allows daisy chainifgP@Maotipléh other
thirdparty Modbus RTU devieesp to 32 devices in series.

! TemCom [T ~]

Modbus RTU
master device

s v

(I | I

For more information omt€Mrefer to the TemCBROUser Manual and Installation instructions.

Part Number | Description
TPCMOO0DO2N Modbus RTU communications mathdet embedded 1/0
TPCMODO2W Modbus RTU communications mod@mhsttided I/O included, 2x Digital input, 2x Digital output

Technical Data

Attribute Value

Width 2 modules (17.5mm per module)

Communications Protocol Modbus RTU (R85)

Compatible MCCBs P_SE MCCBs ONLY (1 required per MCCB)

Temperature Ratings OperationaR5-+70°C Storage:35-+70°C

Humidity Operational: 95% RH @C10  Storage: 95 % RH @G5

Terminals/Plugs Ratings Terminal Number/s| Cable Size
Power Supply Voltagé 24 V DC + 30% Current Consumptidi® mA +} .

Inpus Voltagé DC 24 V (180 V DC) Currenit 2 mA 15 mA 1,2,3.4 go"dsa”dés“al”deg
Outpuf Voltagg O 100V DC (. nor mMaxCarentsom/8 V D(5,6,7,8 ) )
MCCB Coms Signal / Control Voltag@dVVDC COM RJ9

Modbus (RTU) 1 MODBUS 1 & 2 RJ45

Notice Cables are not provided witFR@MRefer t&€IPRJ9 Cablesection and TemCBROUser
Manual and Installation Instructions for selection.

ATPCMODO2W model onyth embedded digital I/O
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@ TERASAKI | -

P_SE Only MCCB Accessories

ConnectiorCables
CIRRJ9cable

The physical connection betwed@ivioe TPCMand thé_SE MCCB is vieCIP adapter caplehich provides both
the proprietary communications link and auxiliary power stippl{tatthe

The CIP adapter cable is comprised on one end a CIP connector which plugs into the CIP socket on the N
other end either RJ9 plug for connectionM®dh€PCM.

These are pwired adaptenghich are available in various lengths as required.

Connector Part number reference \ Compatible MCCB Length
TPPHQTT33GHCIP to RJ9 P160 / P250 0.5m
TPPHQTT34GHCIP to RJ9 P160 / P250 15m
TPPHQTT35GHCIP to RJ9 P160 / P250 3m
TPPHQTT36GHCIP to RJ9 P160 / P250 5m
TPPHQTT37GHCIP to RJ9 P160 / P250 10m
TPPHQTT14GHCIP to free wire P160/ P250 1.9m

cIp (unterminated end for hardwired 24V dc to MCCB) '
TPPHQTT43GHCIP to RJ9 P400 / P630 0.5m
TPPHQTT44GHCIP to RJ9 P400 / P630 15m
TPPHQTT45GHCIP to RJ9 P400 / P630 3m
TPPHQTT46GHCIP to RJ9 P400 / P630 5m
TPPHQTT47GHCIP to RJ9 P400 / P630 10m
TPPHQTT16GHCIP to free wire P400/ P630 12m
(unterminated end for hardwired 24V dc to MCCB) )

ZSlcable

Zone Selective Interlocisimghieved via hardwired connection between SMARRECERbEoNe Selective
Interlocking Function (g&d}iorior morénformation

Connector Accessories Reference \ LengtH Number of Wirc Wire Identification
Common: Brown
ZSI1 or ZSI2 TPPHQTT15GHSI- Adaptor 1.20m 3 Short time signal: White

Earth: Green

OACandPTAcable

The P_SHEICCB provisienthoard digital outputs used for an Optional Alarm Contact (OAG) dvalfréP Tia)y
physical output of alarm evi@efer to thelarmsectiorior morénformation

Connector Accessories Reference Length Number of Wir Switching rating
OAC or PTA TPPHQTT13GHDAC and PTA 1.20m 2 Max. 100mA at 24V ac/dc

22
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Partner

Plugs& Ports
TheP_SkEcircuit breaker is equipped with specific connectors for iotenfieciigigvices and accessories.

Port Description

PTA Used to connect the PTA output contact to serdphedaoma over a local signalling circuit.
- Located on the outsidehifid side of the MCCB.
OAC The OAC port is an output contact used to send the optional alarm over a local signalling circuit.
Located under the front cover.
MIP Maintenance Interface Pt temporary connectidirifp Uniesting, servicing, and maintenance tools.
Located to the right of the embedded display front cover.
Communications Input Pbhtltiple concurrent CIP connections are posaifdleised to connect T an
CIP external 24dc powesupply and/or th@CMas required.
Located under the front cover.
ACP Used to connect the AX/AL SMART auxiliary.
Located under the front cover.
Present only on P25& P400SEand P6305Eversions and used to connect the downstream circuit bre
ZSi implement zone selective interlocking (ZSl).
Located under the front cover.
7Sh Used to connect the upstream circuit breaker to implement zone selective interlocking (ZSl).
Located under the front cover.

Notice Port images are representative only. Locations differ slightly for the various ampere frame sizes
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Partner

Installation

Precautions

WARNINGT 0 prevent electrical shock and damage to equipment, disconnect and isolate power soufce
upstream of the MCCB before installing or servicing the MCCB including its connected accessories

Notice To ensure correct performance, and integrity of equipment, the installation instructions and
recommendations provided herein gieaip&eted.dRer tdhe respectivssermanuaandinstallation
instructiorngrovideavith thé1CCB and associated accessories

MountingAngles

TemBreaRROMCCBs may be mounted at any angle without affecting performance.

360° 360°

Direction oPowerSupply

Power supply may be fed in either direction with respect to the MCCB without affecting performance.

Notice To ensure correct measurements and energy values, the MCCB must be configured with the correct
direction of power supply using BitRer TPCMRefer t@ower flow direction and quasketion.

[ " ]
Positive (+) . = Negative &)
Forward/Normal [ 8= +@ — = Reverse Supply
Supply @
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tion Technology Partner

Installation

Clearances
WARNIN@&Exposed conductors including terminals at attached busbars must be insulated to avoid gossible
shorircuit or earthultsdue any foreign matter coming into contact with the conductors.

Phase tdPhase andearth

Interruption @rgecurrents during fault or normal switching operationgniztucg@sand arcing matesiahicrexpelled from the vents at the top
of the MCCiBr P16@250 and top and bottom for P40Q/Pi6&€e ionised gaseshighly conductjncentrateaind at an elevated temperature
when it exits the MCCB via the arc vents. Care must be taken to avoidfaonarcougrfaglie to the presenceaicentratédnised gas

creating a conductive path between exposed cdndantorg conductorasthereforee insulatetie full lengtlp to the terminal opening of the

MCCBensuring bare conductors are not exposed directly to concentrated iDhisedsgaaaslies to the attached busbars suppiiedtis
MCCB.

Interpole barriers or terminal covers may be used to achieve creepage and clearance requirements. Condutteffomugtionisethgds
and allow it to clear and disperse batftyole barriers are supplied as standard with Terasaki MCCBs for the line side only. 2 barriers with 3P |

and 3 with 4P MCCIRscases where two different MCCB types are installed one above the other, the insulation distance betwedd the two mo
be as for the lower model.

INSULATING SHEATHED
TUBE/TAPE | WIRE

\
N

INTERPOLE | COMPRESSION
EXPOSED BARRIER |
CONDUCTOR 5, ¥ TI%RMINAL
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Technology Partne

Installation
InsulatingDistance

When earth metal is installed within proximity of the breakers, the correct insulating distance mefst be kiainaimeG|earance for further
detailsThis distance is necessary to allow the exhausted arc gases to disperse. This could include the mountivwhitate swisttid park|

Minimum Clearance

Belowillustrates the minimum clearance that must be maintained

WARNIN@Ensure thdlhe exposed condustoeinsulatedntil it overlaps the mouldedireséeat the
terminal, or the terminal cover.

Distances (mm)

Dim. Description MCCB Cat. No.
Distance from lower breaker to open charging part of ter P160F 50| 10| 10 0| 25
upper breaker (front connection) or the distance from lov P160N/H/D 75| 45| 25 0] 25
breaker to upper breaker end (rear connectioniargogig P250F 50| 40| 30 0 25
B Distance from breaker end to ceiling (earthed metal) P250N / HD 80| 80| 30 0 25
Bz Distance from breaker end to insulator P400F /N/H/D 100/ 80| 60 0| 80
C Clearance between breakers P400S 120| 120| 80 0| 80
D Distance from breaker side to side plate (earthed metal) P630F/N/H/D 100| 80| 60 0| 80
P630S 120| 120| 80 0| 80
INSULATION ‘ TOP PLATE ‘
PLATE (EARTHED METAL)
| \,///
\ "‘.
N
N
B1 —_ I B1
te o]
|
l;j | fa|
1| BR, BR,
4 BR, ,BR,= Adjacent Isolators / MCCBs M
,‘ | ©l @l el G ©l 16l
: e L= BR, BR, SIDE PLATE
: t[ﬂ]]d_b — 1 (EARTHED METAL)
BR, BR,= Adjacent MCCBs /| D J[ [ o D T
J* P T A@ Q@ A@ﬂ [SINe]
= A* ‘435‘ D
| - —
A INSULATION ¥
o o
BR, 1 11 BR,

*distance from conductor insulation to downstream MCCB

26
TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0



@ TERASAKI | -

Tech Partner

Installation
Internal Accessory Mounting Locations
P160, P250 and P400féade sizdsave different internal mounting locatansliary contacts, alarm contacts, shunts and, UVTs

Leftside andightsidemountintpcations are independent and accept unique combinations. For example, shunts and UVTs may only be mount
right side, whereas auxiliary and alarm contacts may be mounted on either left or right side.

Refer to thiellowing illustrations for each frantistsigievarioupossiblinternahccessorieombinations

P160nternal accessories combination

[ EETEORE |

e 0 (O] T

O
&
570 [l
i‘\%/g H

H =} = [

T L T L T,
gxu KE@ rs@/\|

UVvT SHUNT ALARM AUX

L
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Installation

P250nternalaccessoriecombination

ORI
T — 1
i = ®
] il 7‘—(J|-
olon ol loJoN 1 5
i il
=05 -——E-I-nlsﬁ L:
E N
o i d o
— [l O
RO
nﬁu—m—m P
ERECEQHD)
=0
j g. E Legend
== - ——
UvT SHUNT ALARM AUX
I i; I
o [on o) sile ol BN 0 5
J —l =l
] |7 TN =
8 i i
o o o o
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Partner

Installation

P400/630 internal accessories combination

;m@?’@% @ ﬁh @ )

o] ™9
©
=
©
@
©
(G} oo

g ]
YoM N
0050, [Es050.

Legend

SHUNT ALARM AUX

i

g
o
erete

Notice Only 2 internal accessories can be mounted oémel e of a P400 and P630 MCCB. Ui

no circumstances can 3 or more be installed.
Examples:
- 2 AUX
1 Alarm and 1 AUX
1 Shunt and 1 AUX

- 1UVTand1AUX
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Installation

Alarm, Shun& UVT Installation

Thealarm, shunt and UVT have a trip bar that needs to interact with the MCCBs #ip suebineyrimmsbe installed in a specific Refer to
the supplied Installation Instructions for the respective accessories for further detail.

StandarcAlarmé& Auxiliaryinstallation

Switch the Sm
MCCB to the
Tripped Positig

Open the front
cover of the
MCCB.

Locate the

al ar mds
into the MCCB
trip mechanisni
slot.

MCCB TRIP
MECHANISM

The alarm will
need to be rollg
into place, follg
the images to
the right.

Run the wires
out the leftand
side of the
MCCB, throughf
the allocated
groves.
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Installation

Shunt & UVinhstallation

Switch the Smart
MCCB to the Trippe
Position.

Open the front cove
the MCCB.

Locate the shunt or ~
UVTOs tri

MCCB trip mechani

slot.

MCCB TRIP
MECHANISM

=
}cucxiv*
L A
" \ LB

The shunt or UVT w|
need to be rolled int
place, follow the

images to the right.

Run the wires out th|
righthand side of the
MCCB, through the
allocated groves.
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Installation

SMAR Ruxiliary Installation

Notice Install auxiliary units last, to ensure the other accessories can be installed correctly.

The method for instabitagdard and SMART Auxitiadules are similar to the Alarm contact modilipstaijht iReferto the supplied
Installation Instructions for the respectgsories flurther detail.

Action

Follow steps 1,2 and 5 of the Alarm Installation Inst
to access and close the internal accessories crainl
to run wiring to the Auxiliary.

SMART type AX#bdulés dedicated to the TemBre:
PROP_SE MCCB range. It can only be installed in 1
side accessories chamber as shown.

SMART type AX/AL module must be connected to0 |
socket inside the MCCB accessory chamber.
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Protection Settings

Trip Curve

The TemBre&®RKROP_SEelectroni€rip Unjprotects against overcurrent and short circuit faults for many types of electrical distribution systems.
TheSETrip Unitas protective characteristics according to the requirements of the standard ASINZS IEC 60947

Depending on the protectionagpestingrotectioparameters can imadeusing one or combination of the below methods
- P_SETrip Unitary switesandembeddedisplay
- TVP
- TPCM

All protection functions are based on the effective value (RMS) of power, to reduce the effects of current harmonics.
The wide range of protection curves adjustments assist in being able to achieve Selectivity combinationssifegstigatectimhdown

List ofProtectionFunctions

Abbreviation Description Protection against Symbol Definition

; Ir Threshold long time protection
L Longtlmedela)(LTD) Low level overloadrrent
protection t Long Time Delay
Isd Threshold short time protection
Shortimedelay (STD . )
S protection Low level sherircuiturrent | tsq Short Time Delay
I2t ON / OFF| I2t curve on Short delay protection activated o]
| InstantaneoyNST) Larger shedrcuitcurrent l Instantaneous protection threshold
protection
g Earth Protection Threshold
G Ground/Earth protectiory Ground Earth faulturrent | tg Delay protection Earth
I2t ON / OFF| I2t curve on Earth protection or not activated

Timecurrent curve

t(s)
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Innovatorsin Protection Technology Partn

Protection Settings
Long Time Deld&rotection (LTD)

The Long Time Debegtection protects against current overloads or surges in power distribution or motor control applications.
Long Time Delay protection is an Hiwerg@otection which includes a thermal image function.

t(s)

=

Ir Long Time Delay protection threshold (current rating)

tr Long Time Delay (time delay)

Equation

The ttime delay defines the trip time of thigrlertglay protectadrab x i
The time to trip at any given current is calculated using the below fdrimalaowstare specifit amdt: settings.

The derivation of the con&targiven by the below formula, wiseegual to thesettingk equal to the Ir setamgiwherd equals$ x |

- 0
Q
P Model Long Time Equation i PP guo
® o
Example
P250H3250S#th the below LTD settings
Ir=2507\
tr=8
k constant is calculated as below for this example.
. 0 v v
Q p op
pd L0 P UL pdgu
T By e S e S

Now th& TDcurvefor a P25 Ewith the above LTD setibagsbe plotted using the below

[ V] L TT o
o pogop 11 g PROUCU c.,oc "D E0BMS "060M & HKH QD 106 48 D
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Protection Settings

Adjusting d(Current)

TheLTDprotection trip range is: 1.05.xk.2€cording to standard AS/NZS IECZ0947
As above thep threshold tolerander lthdongtimedelay protectiortherefore5% to +20%.

The dtripthreshold is firstly set usingrieedcaledialon the front of the MC®BN, if necessary, fronethibeddesicreen display to further adjust
in fine increments of R&fer to theommissioniind. TD Protection AdjustmergadH) section for further information on uskimgakedjustment

dial and fine adjustments.

Fine adjustmentsrfoarameters can fm@deusingone or combination of the below methods
- P_SETrip Uniembeddedisplay
- TVP
-  TPCM

l_:o SMAR
OOO Pl ck|uP

LU (O

i

Oow

o
[: [z [

—l \ L
(. J
Dialposition
5 6
Ir max16 Irmax18 Ir max20 Ir max22 Ir max25 Ir max28 Ir max32 Ir max34 It max37 It max40
40A 16 17 18 1% 20 216 22 2325 266 28 2% 32 3% 34 3% 37 382 40
Ir max40 Ir max45 Ir max50 Ir max57 Irmax63 Ir max72 Ir max80 Irmax87 lnmax 93 | Ixmax 100
100A 40 416 45 468 50 516 57 58 63 64é 72 73 80 81é 87 88 93 94é 100
Ir max63 Irmax70 Ir max80 Ir max90 Irmax100 | Irmax110 | lmax125 | |rmax135 | lhmax 150| lxmax 160
1604 63 646 70 716 80 816 90 91é 100 10¥ 110 | 11%¥ 125 | 12 135 | 13& 150 | 15 160
max100 | Irmax110 | kmax125 | Irmax140 | | max160 | Irmax180 | | max200 | I max225 lrn max 250
250A 100 10% 110 11% 125 126 140 14¥ 160 | 16¥ 180 | 18¥ 200 | 20% 225 22@& 250
400A Irmax160 | Irmax180 | I max200 | Imax225 | Irmax250 | I max300 | Irmax350 | Irmax370 I max 400
160 16¥ 180 | 18¥ 200 | 20¥ 225 | 22& 250 | 25¥ 300 | 30¥ 350 | 35 370 37% 400
630A Irmax250 | Irmax300 | Imax350 | Irmax370 | Imax400 | Irmax500 | I max600 Ir max630
250 258 300 | 30¥ 350 | 35¥ 370 | 378400 | 40¥ 500 | 50% 600 60% 630

Ir maxscalesetting (A)
I fine adjustment range (A)

Notice When changing thasition of thellal, the setting will default tortteximum detting for a given
dial setting.
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Protection Settings

Adjusting t(TimeDelay)
The ttime delay defines the trip timelofhgtiEnedelay protection for a current ef 6 x |

Adjustments tgparameter can bedeausing
- P_SETrip Uniembeddedisplay
- TVP
-  TPCM

L:O SMAR
OOO Pl ck|uP

(o)
Oa°%

TE S I~ LN —

| ©

tr Adjustment Ral conds Default

A
e [

Notice For the following MCCBs the settiagchfdan limit the settingsdr STD protection.
P160_SE £ 160A, P250_SE R50A

If: }> 0.9 xnland t= 16s Isais limited to 9rx |

Notice The trip time tolerancé& T@protection 0% + 20ms to 0% + 30ms.

Example:
Fort=5 s and | = 6 xthe trip time for long time delay protection will be between 4.02 s and 5.03 s.
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Protection Settings

Thermal memonHoBCold startmode

TemBreaRRCelectronirip Ursthave a thermal imaging function, which medéisttleating and cooling of electrical condsatorent
passes through thérhe thermal imaging function calculates a ther(haloyattue conductors, which trips the MCCB thikemathreshold «)
is reached:his Hows the MCCBsimulate the true thermal state of the conductors more accuratefyrotect bgtierst overloadditions

between successive operating cycles

Thermal imaging cannot be disabled nipthiihowevethe P_SE model can be configuttedither a hot or cold start mode, which determines

whether the calculated thermaldialuetainei the current drops bete.TD piakpcurrent threshg@ldb e t we e n

Changes to th#ot Cold starhodecan bemade using or a combination of the below:methods
- P_SETrip Uniembeddedisplay

dl.05é1.20 x |

- TVP
-  TPCM
P_SETrip Uniémbedded displatting TVPsetting TPCMsetting Default
— ATher mal memor y 6| CommandID: 2@1TD Start madle
m OFF:  Coldstartmode Hex0000: Cold start mode
ON: Hotstarimode Hex0001: Hot start mode | Coldstarimode

CaLD: Cold start mode
HOT: Hot start mode

Hot start mode

In Hot start mode, the thermal imaging continues to calculate the théfreeerafuke current is below the LD pickeshald
As long as tfip Unis powered (sslipply or external backup power), the thermal imaging will continuegoviienisisemoved fronT the
Unit thermal imaging will continoeet@te for at least 20 mirartastil thealculatethermal valuk reache$.

Cold start mode

In Cold start mottee thermal val(eg) is only calculated from when the current reaches and exceeds-tieduifi@rgickshold

If the current drops below the LTOppickrerihresholdhen the thermal valueesets to 0.

The below figure illustrate$ripeUnivith thermahaging in both hot and cold start.rididee the currédtrops below the LTD-piglkcurrent
threshold r egi on i n gr e y) theéot mede thernfalOdiadritifuésio be dalculated, whereas the Cold mode thefmal value
resets to 0 each tifmeeither start mode, the MCCB trips wiempéutive thermal value thredhotdreached. The differences between start
modes imade most apparent by the different tmpesraftier successive operatidrese hot modereaches the tripping threskalgarlier,

providingdzled safety ang@timum protection of the consluctor

A 140

120 -

LTD pickip current thresholg
(105ée12!

100 |
e 80
=
g
5
O &0

40

20

m—— Hot mod4H vVval

mmmm== Col d mode v4g

o
o

—— Current (1)

Ther mal t i
Hot mode tripping point
Cold mode tripping point

Time (t)
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Protection Settings

Short Tim®elayProtection(STD)

The short timdelayprotection is designed to protect against low lesietsioriditions.

tis)

‘ ShorfTimeDelayProtectioBettings | Description

lsa(X )/ OFF

Short Time Delay protection thré$biskble

tsd (MS)

Short Time Delay

2t (ON / OFF)

Inverse 12t time
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Protection Settings

Adjustinglsd (Current)

Thedatrip threshold toleranc&Tdpprotection is %0

Depending on thECCBampere frame siadjustments taparameter can bmdeusingone or a combination of the below methods

- P_SETrip Unitotary diaBndembeddedisplay

- TVP
-  TPCM
J 7 N L
ml=
OOOO n PIcK|uP
e o
TE S I~ LN

| ©

S
[ [ 1

P160 and P250

On P160 / P250 ampere frame sizesréhaoelrotary switches, therefatéreshold camly beset fronone of or combination of the embedded

displayTVR orTPCM.

Adjustments ameade in increments of &.6elt ween 1. 5610 x |

Isa Threshold Adjustment ran Adjustment step Default

OFF 1.5t0 10

0.5 10x t

Notice For the following MCCBs the settiagdafdan limit the settingsafor STD protection.
P160_SE+ 160A, P250_SE R50A

If: }> 0.9 xnland t= 16s Isqis limited to 9rx |

Notice In the case where STD protection is disabledF)thermal seffrotection parametiepsaind dp
are automatically enabled on the folloywibiyst

P160_Sk= 160A P250_SHk= 250A

In this case,supplementald=K curvés added thé end of LTD trippingvestarting fronag) where
constant KMax()? x &p

Max() is the maximuiredttable on tAgip Unind is not adjustable.

Refer td hermal Seffrotectiosection.

TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0

39



@7

Protection Settings

P400 and P630

Similarly to the LTD parameter settiri#0@/ P630 ampere frame, $imah settings are split intaximum and fine adjustment settings.

Thedathreshold is firstly set usingdimax adjustment dialthe front of the MC®BnN, if necessdiyrther adjust in fine incremeats wflusing
theembeddeskcreen display one of the methods helow

Refer to theommissionisgction for further information on using the max adjustment dial and fine adjustments.

Dial Position

3 4 5 |
lsamaxscalg(x f) 15 2 3 4 5 6 7 8 10 OFF
lsdfine adjustmerainge |} o 2 253 | 354 | 4%5 | 5%6 | 67 | 7.%8 | 8%10| b
(0.5xIr increments)

40
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Protection Settings

Adjusting 44 (Time Delgy
Depending on the MCCB ampere frame size, adjustrpardasietér can tmadausing one or a combination of the below methods

P_SETrip Unigmbeddedisplay

- TVP
-  TPCM
_] 7 N L
==
O
) g
(e)(®) __| pick|up
090 (©) —
T EOSM N ZOQ Lia PTA
) | &
o =
1 ~= \ W,
- J
lsa Time Delay Adjustment Settings (ms) . Default |
50 100 200 300 400 100ns

The trip time tolerance for short time delay praisdintinws

For $4= 50 mst30 ms
Fora©O 1 0 €20 nmsg +50 ms
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Protection Settings
I?t functionfor STD

When enabletiet|?t functidar STDnay be used improve selectivity with downstream bigeiertaying supplementafy+ K curveithirthe
STD trippirgectionstartinfrom thedthresholdettingip tahe ithresholdetting

t{s)

L&)

Adjustments to tAefor STD settiogn bamade using one or a combination of the below methods
- P_SETrip Uniémbeddedisplay

- TVP
- TPCM
P_SETrip Unimbedded display TVPsetting TPCMsetting Default
setting
- il 2t shorto Command IR67 fi% for STD settiing
m Off: I?t for STD disabled Hex0000: [ for STD disabled
on: 2t for STD enabled Hex0001: [ for STD enabled It for STD disablef

OFF I for STD disabled
ON: 12t for STD enabled

STD#% Equation

| ShortTimel2 Equation Q00

Wherghek constant is derived from
N pm O o)

The trip time tolerance for short timé&tgedatgction the same abe standard tolerance for short time delay protection
- Fordu=%10%.
- For4s=50 mst30 ms
- For&O 10 20msg+50 ms

42
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Exclusive
Partner

Protection Settings

The below graphiastratethe difference betweeernabled and disabled wiicarlve based er I630A for reference.

Settings Full curve Full curve I’t ONLY
withl% disabled with4 enabled base on4630A
630A 630A 630A

tr 5s 5s 5s

Isd 5 5 1.5

tsd 50ms 50ms 50ms

li 9 9 11

12t Disabled Enabled Enabled

Time Current Curve
10000
——Without 12t ——With 12t —— 2t based on Ir=630A
1000
100

0.01

6000
Current [A)

12000
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Protection Settings

The% curve is based on the settingtué below time current gitygtratethe effect of tHe durves calculateddifierent settings

Settings l’t ONLY Full curve
base on3630A with 4 enabled
630A 350A
tr 5s 5s
Isd 1.5 3
tsd 50ms 50ms
li 11 9
G Enabled Enabled
Time Current Curve
10000
——— 12t based on Ir=630A  ——— With 12t and Ir=350A
1000
100
% 10
£
=
1
0.1
0.01
0 2000 4000 6000 8000 10000 12000
Current (A)
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Protection Settings

Thermal SefProtection

Thermal SefProtection

Thermal sefirotection is enabé&domatically where STD is disabled. This is to ensure that the continuation of the LTD curve does not intersec
Critical Area of the MG@ich could create overheating stresses in the MCCBiargarale damage and/or undesirable opefatiore of

the tripunit

To achieve thia supplementary 12t = K curve is added to the end of LTD tripping curvespsteingng dammsthnt K = Nax(k, Max( is the

maximumdettable on tAgip Uniand is not adjustable

Tripping Time  Thermal self-protection is active from I,
N

e

Lesp

Forl =lipax 2t = tigp

> Fault Current

I, K.l Itsp Limax

Thermal seiirotection is only on the folldM@EBsWhen activatdghand pvalues arspecified as follows:

MCCB | hspX ' tisp(Seconds)
P160_SEn# 160A 8 2
P250 SEn ¥ 250A 8 2

Notice Thermal sgbirotection eppliedoallphase where LTD protection is enabled.
In the case of 4P MCCBSs, Thermatlatetition is also applied togb&apole (irrespective of the N
Coefficient parameter) provided that Neutral Protection (NP) is enaliladrfR éfevttrtioection.

over 100%.

NoticeL TD t her mal i mage value d is only affecte
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Protection Settings

Thermal SefProtection

Thermal SeProtectior% Equation

| Thermal Sefrotection% Equation [ 0 00 |

Where thedonstant is derived from
Q ©° 0 , Whereils the maximum setticgn be set to, not adjustétdder ttnstantaneous Protection (INST)

The trip time toleranc& fmrmal Seffrotectioprotectioas follows
- hep=%10%
- tsp=+10%

Examplék Constant Calculational
P160lican be set to maximum settingn 11

Q 0 o =pp O ¢ pp POT ¢ =6195200
P250itan be set to maximum settingh 11 x |

w0 O =pp O ¢ pp Ccum ¢ =15125000
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Technology Partne

Protection Settings

Instantaneous ProtectigiNST)

Instantaneous protection is designed to protect againsgrigigbrt circuits. This protection is independergraf iinset as a multiple of the rated

currentl

t(s)

il —— = =

‘Instantaneowotectioﬁettins Description

I li (X |n)

Instantaneous protection threshold

Adjustingil(Current)

Adjustments tdrip thresholthn bemadeusing one or a combination of the below methods

- P_SETrip Unimbeddedisplay

- TVP
- TPCM
| n = L
ml=
o u
0/0 @ Pl cKk|lupP

TZgSL | @120x|r

S
[ [ 1

©

—l \ 2
- J
Ratingnl(A) li Adjustment Settings)\x | Default

0.5 xhincrements

40
100 3.15 15x h
160
550 3.11 11x h
250 PA00Ampere Frame) 3.12 12% |
400
630 3.11 11x h

The instantaneous protection has no adjustable time delay
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Protection Settings

Tolerances

Instantaneous protection is provided by the trip unit up to the li settings. For current values greatsritiséeeal, piferectitiough a Pressure
Trip mechanism. The tolerances outlined below pertain to the Trip Unit and aoé thet divdigiativeaker's performance when the Pressure Trip
mechanism overrides the Trip Unit's calculations. See Pressure Trip for further information.

Notice The following tolerances for instantaneous protectionTnéfiédnitiaculations within the li set
range

1  Theiltrip threshold tolerance for instantaneous protection is +15%.

1  The nottrip time is 10 ms with a maximeoutdirhe is 50 ms

Pressure Trip

All TemBreak PRO P model electronic MCCBs haveQarisdétayin the trip unit to allownfiroved selectivity with downstream protection
devicesTo ensurtotal clearing time is kept to a mimithigh fault levetee TemBre&@ROP model electronic MER&/e a builh Pressurdrip
feature. T®Pressurdripwillactbefore thiip und delay in fault levblyond the MCEBaximum instantanesetsing.

Total clearing timiethe MCCQBeyond the instantaneous sedtirgarybased on the frame sizefanld level, see table below

MCCB Trip Unit Total Clearance Time
Ratinggh) 25kA \ 36KA 50kA \ 70kA 110kA
40 Pressure Tri
P160SE 100 Data Not <10ms
160 Available
Not
40 Applicable
pososg | 100 <15ms <10ms
= 160
250
250
P400_SHE 400 <12ms <10ms
P630_SKE 630 <12ms <10ms

48
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Protection Settings

GroundEarthFault Protectio(GF)

Ground Fault protection is protection against high strength insulation / earth faults. Ground falrtaincRiaBIEWGGBs as standard.

tis)

T — —————_.—

1{A)

‘ Ground Fault Protecﬁenings‘ Description

lg (X h) Ground fawturrent trignreshold
G tg(ms) Ground faulmedelay
12, (ON / OFF) Inverse timé& function
Adjusting ¢ (Current)

The(trip threshold tolerance for gfaulyorotection is £10%.
When thg threshold is OFF, grofandiprotection is deactivated.

Adjustments trip threshotthn benadeusing one or a combination of the below methods

P_SETrip Uniémbeddedisplay

TVP
TPCM

_] 7 N L
ml=
O
) u
OOO __ o pick|up
) —
TES I~ Nt ﬁ A
© s
1 ~= \ W,
(. J
Ratingnl(A) Iy Trip hreshold Adjustment Settings (X | Default
0.05 xnlincrements
40 0.4 1.0i OFF 04
100
160
250 0.2 1.0i OFF 0.2
400
630

Notice Enablin@Ffor 3 pole MCCBs onwiré system may result in nuisance tripping in the case of
imbalanced loads. It is recommended in this Gisghthatl be disabled.
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Protection Settings

Adjustingtg (TimeDelay)

The trip time tolerance for ground protection is:
For §= 50 mst30 ms

ForgO 1 0 @0 msg +50 ms

Adjustments time delagan banadeusing one or a combination of the below methods
- P_SETrip Uniembeddedisplay

- TVP
-  TPCM
] - S L
sl
OOOO u Pl ck|lup
080 1 () —
T EOS N
— PTA
—
©) S/
—l ~ \ D,
|\ J
tg Time Delay Adjustment Range (ms Default
50 100 200 300 400 500 200ms
12t functionfor GF

When enabledigt|2t functidar GF may be usedmprove selectioityground faultsth downstream devingsverlaying a supplemeritarykl
curve within the GF time current curve, fstamtitingy thresholdettingip tathe A threshold setting

t(s)

HA)

Adjustments tioe % for GF settirggin bemade using one or a combination of the below methods
- P_SETrip Uniémbeddedisplay

- TVP
- TPCM
P_SETrip Uniémbedded display TVPsetting TPCMsetting Default
setting
— i 1geund Command ID12 i’ forGFsetting
m Off: 1%t forGFdisabled Hex0000: I’t forGFdisabled
= ) on: It forGFenabled Hex0001: l’t forGFenabled I’t forGFdisabled
OFF: 1% forGFdisabled
ON: 1 forGFenabled
50
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Protection Settings

GFI2t Equation

| Ground Faulet Equation Q0o

Where thedonstant is derived from
N p O )

The trip time tolerancgyfound fauft protection the same as the standard toleranyedad faybrotectian
- For§=x10%.
- For§=50 mst30 ms
- For§O 10 @0nmsg+50 ms
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Protection Settings

Neutral ProtectiofNP)

Neutral protection is available WRhSEMCCBS®s standard. It is particularly useful when theatios©f the neutral conductor is reduced in
relation to the phase conductors.

Neutral protectisrbased dffiestandard LTD and SiFBtectioparametasf the main phas& hdr and daparameters for the Neutralgpele
adjusted according tosetbleutral Coefficient percentameexamplé,the Neutral conductor is sized at 50% of the main phases, and the N
Coefficient Adjustment parameter is set to 50%ndHeof the Neutral pole will be 50%nafdsof main phase poles.

The time delays fioe Neutral polemain identical to tlandtsatime delay adjustment vtuethe main phases and cannot be independently
changed.

INST protection of Nemitral polis not affected by the N Coefficient adjustment settaentiodl ithel; trip threshold of the main phases.

HA)

Adjusting dand 44 for NeutralProtection(Current)

Adjustments to Ir and Isd for the Neutral pole are made by adjuring the N Coefficieandedtaglentsoiy one or a combination of the below
methods

- P_SETrip Unimbeddedisplay

- TVP

- TPCM

l_:o SMAR
O
OOO pick|up

22| 50,
ol

.

i

|
K%ﬁ%w
[ [z [

N Coefficient Adjustment Setting: Parameters Impacted Default
501 100i OFF The coefficient is applied to the adjustment value of thaghdsesholds 100%

Notice If thd% function for STD is enafedilll also be included in the Neutral Protectias curve
calculated from the Neutral qpaleaimeter.

52
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Innovatorsin Protection Technology Partn

Protection Settings

Zone Selective Interlocking Function (ZSI)

WARNING@ heZSlfunction is supplementary to time selgativitystime delay). Under no circumstances
shalitbe used teplaceormal STD and/or GF protection.

Zone interlocking isighspeedignallinghethodppliedbetweemultiple combinations1GICBs and ACBs to improve the level of protection in a low
voltage powdistibution system

AZSlsignallingable is connecteetweethedownstreaand upstreaprotectivdevicespermittinthe circuit breakersigmaht high speed to
each othdp determine whether either circuit breaker has detedtzdeagh) or grounthult g evenaind to cordinateoneselective tripping with
minimal time delay

The circuit breal@osesto the faultillattempto clear théaultearlywithout relying eariedime delays{tand §) setting between upstream and
downstream circuit breakersdadinate selectivitfishas potential tedue theoverall tripping time of the power distribtwtioriandreduction in
incident energyithout disruption to other services.

WhertheTrip Unidetects &ult current in the STD and/or GF pratectéoareas (equal or in exces®pflj respectively)cibses an internal
contacbn its ZSI output port{ZBérmitting a signal to propagate along the ZSI signdibhgesblgpstream and downstream circuit.breakers
This is done regardless of whether ZS| isiartableg Unit

Only when ZSl is enabled for the required protedtiefrippenivill also awaitsignal from its ZSI input pot} {#&®h the downstream breaker. If
there is no signal onZ8¢ inpuZ St then th@rip Unidletermines that the fault has occurred closdsTt®ig8l function overridgstime delay
settings fdhe respective fault ty®ER and GF protectiaiand 4 respectively) and the circuit breaker will imitstemnéaneous tapd clear the

fault as soon as posgffteal| c¢cl earing ti me may be within 20é650ms).

Ifa signal is detectedZ$1 input ZSdort then the circuit breal@mnstreamill initiate the trip. Time delay setteys$gof the circuit breaker and
all other upstream circuit breakers are not overridden and will trip with the configured delays in the eantdinatitheredakerss unable to
clear the fault in time.

Notice The use of the ZSI signal requires the connection of ZSI Signalling calbbedh oesjth s
ports located under the front cover of the P_SE MCCB. Refendottbe Cabgection for details on the
ZS| cable.
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Innovatorsin Protection Technology Partn

Protection Settings

Zone Selective Interlocking Function (ZSI)
Setting the ZSunction

The P250SE / P400SE / BEROCCBnust activate the ZSI protection to acknowledge selectiviaygeegomed according to any signals
received on Z4SI

Changes to the settingsach of th2SI functisrtan benade using one or a combination of the below methods
- P_SETrip Uniembeddedisplay
- TVP
-  TPCM

P_SETrip Ungémbedded
display setting

i ZiSSShor t O Command IR: 0 Bonefinterlockirgs) for STD
m Off: ZSl| for STD disable| Hex0000: ZSl for STD disabled
= On: ZSlI for STD enable| Hex0001: ZSl for STD enabled
OFF: ZSl| for STD disable
ON: ZS| for STD enablet

TVPsetting TPCMsetting Default

ZS| for STD disable

i ZiISAr oundo
Off: ZSlI for STD disable| Hex0000:
On: ZSl for STD enable{ Hex0001:

Command IR: 1 ZonefinterlockirgS) forG F 0
ZSl for STD disabled
ZSl for STD enabled

= ZSI for GF disabled
OFF: ZS| for GF disabled
ON: ZS| for GF enabled

The P18BE MCCB mainly designed to protect the feed cirtwisdmes natequire S| signal from a downstream circuit breaker to be
acknowledgethereforedies not have a ZSI input)(@&#s ndeatureny ZStonfigurabilitit is equipped with a ZSI outpglt & &bnnect an
upstream circbitake still produce the ZSI signZBbwhen a sheatime or grousidult event is detected.

ZS| Port \ P160 \ P250 P400 P630
ZSi(Irpu b n n n
ZSh(Oupu) n n n n

Notice If the ZSI function is not intusemiportant to ensure thafuigtion settingeapplicable

upstrearMCCBsemain disabldfithe ZSI function is left enabled witholihpu Signal, the upstream
MCCB, upon fault current detection, will override any intended selectivity settings and attempt an instantaneous
trip. This may result in nuisance tripping and disruption of other services.

Installatiorconsideration

There iso limit to the number of interconnected upstream and downstream circuit breakers using the ZSlhsigieaitthg neteafality of the

ZSl signal is dependent on the total impedance of the interconnettirgefatdingpe total impedance of the ZSI signalling cables and intermedia
wiring and terminations musbh&dered

Total impedance is dependent on wire type, lengthamdagewigle of all interconnecting wires and termination devices (e.g. terminal blocks and
connectors).

The maximum permissible characteristics for the ZStalgadbinthe total length is as follows:

Specification Value |
Max length 1000m
Maximpedance 30k Y

Physical installation of the ZSI signallingstaitiling considered. Ensure that the cables are mechanically protected from physical damage.

Ensure appropriate clearaaed®r shielding of cables when run in proximity to-ptivegriighductorsatmid induced voltaged
electromagnetiterferenaen the ZSI signal interface.
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Technology Partne

Protection Settings
Zone Selective Interlocking Function (ZSI)

ZSlexample A

52 )
ii| Tier 1
o

512 -
e Tier 2

@

l s o— Tier 3

512
51 501

“
%,

Fault example a):
A short circuit ground fawitcurs downstreanM@CBQ3 All upstream MCGBE, Q2 and Q3 detect the fault at the sambei@l signalling
cablebetween the circuit breggrrduces a signal fi@fwhictinforms Q2 thise downstream circuit bréededetected the fault. & detects

the same fault, produces its own ZSI signatfovhisiand so osQ1 and QRave both received the ZSI signahai@gin their respective
time delays so that Q3 can eliminate the fault instantly.

ZSlexample B

512

pi| Tier 1

502 .
T — Tier 2

[
’ b)
X 02 52— Tier 3
Pl sn
® 0

Fault example b):

A short circuit or ground fault occurs downdtt€PE? OnlyupstreartViCCBR1 and Q2 detect the fAglper example g ZSI signalling
cablebetween the circuit breapgeduces a signal fi@2y whicinforms Qthatthe downstream circuit bregkas detected the fapit.then
maintains its time delays whilsv€)@idedspresettime delays to eliminate the fault ingkargtlseducing the overall clearance time of the fault whilst

maintaining selectivity.
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Protection Settings
Zone Selective Interlocking Function (ZSI)

Zone Interlocking with TemPower 2 ACBs
WthTemPower 2 ACBSI isavailable as a custom feature and is designed differently taARh®Es&Sdifferenciéss still possible to zone

interlock TemPower 2 with TemBreak PRE@hEreSte just a few considerations that need to be respected.

Configuration Restrictions
The ZSlI signal is generated by the upstream device, which monitors feedback from the downstream deviagttis detatadrfarifibe fa

downstream. This means that the ZSI scheme cannot be connected in parallel in the downstredifferentypeseaf bpstream device.

Noticei Di f f erent typeso refers to ACB ZSI and P|_SE
downstream devices can only be connected to either the parallel upstream ACBs or the parallel upstream

MCCBs, but not both.

TIER 1 TIER 1

MCCB

_
TIER 3a TIER 3b / TIER 3

TIER 2 TIER 2

8
8
e
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Protection Settings

Zone Selective Interlocking Function (ZSI)
Zone Interlocking with TemPower 2 ACBs

Wiring Requirements

There is no limit to the number of interconnected upstream and downstream circuit breakers using the Z 8bsigualiinigamdidhdéay of the
ZSil signal is dependent on the total impedance of the interconnecting cables. Thenpdanteedbthe ZSI signalling cables and intermediate
wiring and terminations must be considered.

Total impedance is dependent on wire type, length, material, and gauge of all interconnecting wires aneé fgrnenatioal ddbsssand
connectors).

The maximum permissible characteristics for the ZSlI signalling cable for the total length is as follows:
MCCBs as the Upstream Device

Specification Value |
Max length 1000 m
Max impedance 30 kY

Recommendé&hble Type | Shielded-8ore
These specifications relate to cable extensions made after the after the ITAREAQIIAIERH

ACBas the Upstream Device
Specification Value
Max length 300m
Max impedance 100 Y
Recommend&ahble Type | Shielde@-core / Shieldeetdre (with GF ZSI)

SeeAnnex (Sor wiring diagrams of ZSI

Notice If the total impedance of the interconnecting cables is greater thgpoegdadcifiedyrent
detection, the upstream device may override any intended selectivity settings and attempZ8&h instantaneous
trip. This may result in nuisance tripping and disruption of other services.

WARNINGPhysical installation of the ZSI signalling cabling shall be considered.
- Ensure that the cables are mechanically protected from physical damage.
- Ensure appropriate clearances and/or shielding of cables when run in proxiriigwerother high
conductors to avoid induced voltages and electromagnetic interference on the ZSI sig

NoticeWhem t y pe 0 of wiASBypeeregardietsohd x eo fi s A C Bdowenstraamd MCCBs
the total length of all wires in the ZSI network should not exceet0EI0M
The 1000mnd 30K | i mi t applies when the onlpstream devijce 1is

ClLAlIS
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tion Technology Partne

Protection Settings
Zone Selective Interlocking Function (ZSI)
Zone Interlocking with TemPower 2 ACBs

Power Requirements

For continuous ZSI operation, 24VDC should be supplied Trih& Pe8Ernally. While ZSI signalling can work without external 24VDC supply v
the CIP port on P_SE MCCBo&6s, it relies on the MQOD®EE®Rqucements foeselfs b e
powerSeeSelfpower requirements

Notice If extern@4VDC supply is not supplied to theHfs B&lltkad to nuisance tripping of upstream
device when the downstream device does not satigfpwezetifequirements.

TemPower 2 must have external 24VDC gppédfunction correciigd it must be the same 24VDC supply for all AGBisam#vghere
TemPower 2 ZSlI differs from TemBre&ktR&Ghe 24VDC supply is used as the signal for the upstream device. This is still sent via the downs
devicanuch like TemBreak PRO howeveigrihts appliedlifferently. Due to this difference the upstream device must befof tyepame .

Notice 24VDC Power Supply Required for all devices (ACBs and MCCBSs)
- Required to be a single supply for all ACBs in the ZSI scheme
- Not Required to be a single supply for MCCBs in the ZSI scheme
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MeasuremeahdSettings

Overview ofleasurements

TheP_SETrip Unineasures and makes visible detaikitheeahd historic measureméisibility of eagteasurement tyigelependnton the
interface used to interrogatérthéJnéndcan benade using one or a combination of the below methods
- P_SETIrip Unimbeddedisplay

- TVP
- TPCM
Measurements > _SlET Upit
Embedded Displ
Current Designator / Description
Phase and neutral I, b, b N n n n
. . li+2+l3 |
Arithmetic mean la vg 2 b n n
Instantaneous maximum ImaxOfl1, b, b, N b n n
Instantaneous minimum IminOfly, b, B b n n
Ground Earth Iy n n n
| ;

Imbalancper phase vt I‘i;‘f ri;’;‘elé t”;‘;;g'l“ unb b n n
Maximum instantanelmisalance| Inax un®flzung bunt BunpINunb b n n
Maximum since last reset Max ofeachly, b, k; N, ImaxImin n n n
Minimum since last reset Min. of eadh b, b; N,ImaxImin b b n
Maximung $ince last reset Max. ok b n n
Minimunriy since last reset Min. ofg b b n
Maximum average since last ref Max. obvg b b n
Minimum average since last rey Min. ofavg b b n
Maximurtimbalancsince last res{ Max. of eadhung bung Bung N unbJmax unb b b n
Minimunmbalancsince last resd Min. of eadiiun, b uny Bunt N unblmax unb b b n

Voltage Designator / Description

Phasephase Uiz, Lbs W n n n
Phase to neutral Vin \on, VBN n n n
. . U 2+
PhPh arithmetic mean Uavg ﬂl b n n
. . Vi
PhN arithmetic mean Vavg MM b n n
. Unax0fUtz, Lbs, W1
Instantan maximum b n
stantaneous maximu Vinax0fVing Vb, Von . .
. UninofUi2, Lz Wk

b b
Instantaneous minimum VininOFVin \bry Vo n
Imbalancper phase % Wvgand % Mg b n n
Maximurimbalance Unax Unp Mnax Unb b n n

. . Max ofeachUrz, b3, Us1,Unax Unin
Maximum since last reset Maxofeach\/m \éN, \éN,Vmax,Vmin n n n
. . Min. of eadbiz, Lz, Ws1,UnaxUnmin

. ’ ’ b b
Minimum since last reset Min. of eacvi, Vox, Ve Vinax Vinin n
Maximum average since last ref Max. of eadbwgVavg b n n
Minimum average since last rey Min. of eadbhvgVavg b b n

L . Max. of eadbi2 unp Lbauny Wzunh Unax unb

b b
Maximurimbalancsince last ress Max. of eadin unb Venun VBNUNG Mnax unb n
Minimurimbalancsince last resq MiN- 02 unbalsun Liung Unax unb b b n

Min. o¥1n unbaVenunh VBN Unb Mnax Unb N

Network Designator / Description
Frequency Designator / Description
Frequency f n n n
Maximurfiequency since last re| Max. of b b n
Minimurfrequency since last re Min. of b b n
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Measuremeahd Settings

Measurements _SAM U_nit
Embedded Displ

Power Designator / Description

Active P1,P2,Ps3, Prot n n n

Reactive Q1 Q. 3, Qot n n n

Apparent S$1,S2,Ss, Sot b n n
Max ofeachPy, P2, P3 Prot

Maximum since last reset Max ofeachQn, Q2 Qs, Quot . . .
Max. of ea®, S, Ss, Seot b n n
Min. of eadPu, P2, P3Pt

Minimum since last reset Min. of eadf, @, Qs3, Qot b b n
Min. of each, S, Ss, St

Quadrant Ist nd 3d 4h b n n

Power Factor Designator / Description

Power Factor PR, PR, PR, Pkot b n n

. . . n

Displacement Power Factor Cosl GO0 sGEGs bt (0nyCOS ) n n

Maximum since last reset mz 8: :ggﬁd ZE(,] Pé’,opz"'@c& o b b n

Minimum since last reset Min. of eadhh, P, PR, Pho b b

Min. ofeadBio § (i G0 s GEGs itht

THR12 THRR3, THRa

Total Harmonic Distortion Designator / Description

synchronised by Modbus

one minute

THD voltage THR1y THRzn, THDe n 0
THD current THD, THD» THO:, THDmax n n
Max. of eaCFH12 THRps, THRa
Maximum since last reset Max. of eacFHD:N, THD2n, THRsN b b n
Max. of eacFHD, THDp, THDE THDhax
Min. of eachH12 THz, THDs:
Minimum since last reset Min. of eacFHDN, THDO2n, THDaN b b n
Min. of eachHLDy, THOy, THOs, THGhax
Energy Designator / Description
Consumed Eain Bin n n n
Produced Eaout B out b n n
Absolute total (In + Out) Ea Abs B Abs b b n
Signed total ([irOut) Es B b b n
Total apparent Es b n n
Averages Over Interval Designator / Description
(Demand Values)
Active, reactivegparent power | Pipomg Pobmd Pspbmg Rotomd
Qled QZDmd QSDmd QotDmd b n n
SELDmd Sszd SSDmd Seotbmd
Maximum power since the last | Max. of ead? omg P2bmg P3spmd Rotbmd
Max. of eacht&ng Qz2pmd Qz3pmd Qotbmd b n n
Max. of each S&ng S2pmg Sspmg Stotbmd
Current I1 bmg b bmd Bomd NDmd kvgdbmd b b n
Maximum current sinceréssit. | Max. of eadhpmdnay b bmdrax, B DmdnaxIN bmd b b n
max
Integration interval sliding, fixed Adjustable from Btbminutes incrementsf 5 n N
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Measuremeahd Settings

Accuracyof Measurerants

Themeasurement accuracies & tis&Trip Unitomplies with the requirements of standard |EX2 &b6an 1:
- Class @2 for measuring frequency,
- Class 0.5 for measuring voltages,
- Clas9.5for measuring current,
- Classlfor measuring active energy / power.

The accuracy of each measurement is defined, in accordance wifl2 EEC16068%upply witthie ratedmbient temperatteage of the
MCCB-g5°C...+709C

Measuremergngeforaccuracy

Variables
class

Symbols

RMSand min./magurrents I, b, b, N, bvg Inay hin ... 0.2..1.2 x| Clas9.5

Ground Earth current Iy 0.2..1.2xl Clas9.5

Current imbalance I unp 2 unp b unk IN unblmax unb b b

PhPh RM&nd min./maxoltagey Uiz, s, Wi, Uivg Urax, Unin 120 690V Clas9.5

PhNRMSand min./maxoltages| Vin, Ven, Van Vavg Mnay Mnin 708 440V Clas9.5

. Ui2 unb W3 unp W unpUmax unp

Voltage imbalance Vi U\ Un Ve np Vinax U 0.8...1.2 xnV b

Frequency f 4% 65 Hz Clas9002
Py, P2, Ps, Prot Classl

Power Q, @, @, Qo 0.0%8 1.2 xd Class 2
S, S S, So Classl
Eain Ea out Ea Abs Banet Classl

Energy Erin, Erout Erabs B net 0.05.1.2 xd Class 2
Esnet Classl

Average powers over interval P1omg P2bmg P3pmg Protbmd Classl

(Demand powers) Qiomg @bmd @ bmg Qotbmd 0.05...1.2 x| Class 2
S1omg Somd SDmg Sotbmd Classl

Average currents over interval | Iz pmg b ome Bpmg N bme hvg Dmd 0.2.1.2 %1 Class 0.5

(Demand currents) I1 bmdnax, b bmdnax B Dmanax N Dmanax
PR, PR, PR, Phoy Capacitive (current leadind).% 1

Power factors Cosli GECoE U Gos i IndFL)Jctive (c(urrent Iagging%.&é 1 Class 0.5
TH12 THDRR3, THDa

THDvoltage THR1y THR2n, THRe 0...20% Classl

THDcurrent THL, THOy, THOB, THOMax 0...200% Classl

Notice Breakers manufactured b&forembe2025 wilhave the following Accu@lags

Current Phase Class 1
Ground Fault Class 1
Voltage Line vilage Class 0.5
Phase voltage Class 0.5
Frequency Class 0.2
Active power Class 2
Electrical power Reactive power Class 2
Apprent power Class 2
Active power Class 2
Electric Energy Reactive power Class 2
Apmrent power Class 2
Current Classl
Demand Active_ power Class 2
Reactivpower Class 2
Apparent power Class 2
Powefactor Class 2
- . Current Class 2
Totaharmonidistortion Voltage Class 2
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Measuremeahd Settings

RealTimeandMn./Max Measurements

TheP_SETrip Unitecorddistoricahaximum and minimeasuremewndlueslongside retiine measurements.

Some historical values may be manually reset, includ&rigseinéintestamps, and/or are unique todM&itbReutral reference (3PHarN)

withou¢3PhYepending on system topoldyy properties of each type of available historic values are indicated in the following table.

For exampl e,

t he

values. If reset, the existing instantanaalad will become the new maximuisioté reset and will be updated accordingly.

MeasuremeXxalue

| DesignatomDescription

Minimum |

Reaftime |

Maximum

i Ma X, ib, 0u nd essi cnrci eb nensaus ebt@ilavbiiimgas eesi smee e last mahual reset of historice

Current | Value| Timstamp  Value | Value| Timatamp
l n b n n n n n
RMScurrent l2 n b n n n n n
(*N4P MCCB only) I3 n b n n n n n
*In n b n n n b n*
Ground / Earth current | Iq n b n n b b n
Max RMScurrent _ * *
(*N4P MCCB ojly Imax= max. of,lk, bk, *N n b n n b n n
MinRMScurrent Imin=min. of,Ib, k n b n n b n n
li+l2+13
AvgRMS current avg 3 n b n n b n n
1 unb n b n n b n n
Current imbalance I2 unb n b n n b n n
(*Nun4P MCCB only) I3 unb n b n n b n n
*IN Unb n b n n b b n*
Max. current imbalance _ * .
(*NunsdP MCCB only) Imax uns= Max. of Unk I2 unp I3 unk *I unb n b n n b n n
Voltage \
Uiz n 0 n n n n n
PhPh RMS voltage Uz3 n n n n n n n
Us1 n n n n n n n
Max. Pi#*h RMS voltage | Unax= max. ofig Lz U1 n b n n b n n
Min. PH#Ph RMS voltage | Unin= min. of 1 W3 W n b n n b n n
Avg. P#Ph RMS voltage | U vx wl n b n n b n n
U12 unb n b n n b n n
PhPh Voltage imbalance | Uz3 unb n b n n b n n
Us1 unb n b n n b n n
Il\r/lnaéxmaprﬁz VOltage Unmax un= max. 0f1UUnb U3 unp WUzt unb n b n n b n n
Vin n n n n n b n
PhN RMS voltage \ZN n n n n n b n
Van n n n n n b n
Max. PIN RMS voltage | Vimax= max. of i\ \bn, \an n b n n b b n
Min. PN RMS voltage Vmin= min. of  \Ven, Van n b n n b b n
Vi V2 NV
Avg. PIN RMS voltage |V, 52V ; AL n b n n b b | n
VAN Unb n b n n b n n
PhN Voltage imbalance | Van unb n b n n b n n
V5N unb n b n n b n n
Max. PN voltage imbalan| Vimax uns= max. ofiM unpVan unbVan unb n b n n b n n
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Measuremeahd Settings

MeasuremeXkalue Designatoescription Minimum | Reafime | Maximum
Power Value Timestam‘ Value \ Value\ Timestamp
P1 n b n n b b n
Active power P2 n b n n b b n
Ps n b n n b b n
Total active power Prot n b n n b n n
n b n n b b n
Reactive power Q n b n n b b n
n b n n b b n
Total reactive power Qot n b n n b n n
St n b n n b b n
Apparent power S n b n n b b n
Ss n b n n b b n
Total apparent power Stot n b n n b n n
Power factor
PR n b n n b b n
Power factor PR n b n n b b n
PE n b n n b b n
Total power factor PFRot n b n n b n n
Cosd n b n n b b n
Fundamental power facto Co 5 0 n b n n b b n
Cosid n b n n b b n
;;c;tflolrfundamental power| ~ &l 0 b n n b n n
Total Harmonic Distortion \ \ \ \
THD12 n b n n b n n
THD PHPh voltage THR23 n b n n b n n
THDRE: n b n n b n n
THDN n b n n b b n
THD PN voltage THD2N n b n n b b n
THDQsN n b n n b b n
THD n b n n b n n
THD current THR n b n n b n n
THDy n b n n b n n
Max. THD current THDhax n b n n b n n
Frequency
Network Frequency f n n n n n n n
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Measuremeahd Settings

CurrentandVoltagdmbalancs

TheP_SETrip Unitalculates in réathe (every second) current and voltage imbalaxpesssed as a % in relation to the arithmetic mean (average
value)

Current imbalanigeniis expressed as a % in relationaattimaetic me&MScurrentavg

_ htl+ls
la vy 3
bhrlav
Ip ufn%lh— i Iwir@ =phased, 2, 3
avg

Examplethe calculationlafnbis as fabws and per the below illustration:

l L, = +10.00

=-2.00¢
I, y=-8-00 ¢ suns™ 2.0
n

l,=92, l,=110. l,= 98,

li+2+13 1 92+ A132098 A
|avqglg3: = "100 A

3
_h-lav 10
|} U—n‘q:gi 1 09_?0_09‘: 100
Clh =8.00 %

Voltagémbalanckhg ungs expressed as a % in relationaadttimaetic me&MSPhPh voltagealdand PHN voltag®avgwhere applicable.

Uzt 28 3 Vin 2¥ 3V
Uavg——— Vavyg——F—
Uav \Y/ -V v
W b Enlipbuh—gr IwRerBp=phph12,23,31 Vp N Bro—— 1  Iwer@p=phN:IN, 2N, N
vy av g

Example, the calculationofidds as follows and per the below illustration:

Uy ung= +1.46
U =412 ==mmmepme el e oY e e
avg , I Uy, yo=-0.24 0
U12 Unb~ 121
U,=407" U,,= 418" U, =411
Uz 83U 407 M284V1
Uavg———— = = 412 V

3 3
_U23Uav 4 -Zl_
L,JZS tln—m‘i 10—%1—2—% 100
Cs Bab+t1l. 46 %
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Measuremeahd Settings

SystemPhase Sequence

This parameter is used to configure the sequence of phases for the netwoiR sSPMGCERhe

2
1,2,3 /i\ 1,3,2

1 3

L1 L2 L3

y

Changes to the system phase sequenceapttiagade using one or a combination of the below methods
- P_SETrip Uniembedded display
- TVP
- TPCM

Eéﬁ:]frrlp il iloe ateel el TVPsetting TPCMsetting Default
— fiPhase sequencd{Command Skysigm phasé sequenée
m 1,23 1,23 Hex0000: 1,2,3
= 13,22 13,2 Hex0001: 1,3,2 1,23
1,23 1,23
1,3,2: 1,3,2
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Measuremeahd Settings

PowerRelated Measurements

TheP_SETrip Unitalculates the electrical poelatiegarametelis reatimeby taking discrete instantaneous measurements of voltageand current
regulasampléntervalswitithe available data refreshedenresg second

- Activepower (P)

- Reactivpower (Q)

- Apparent pows)

- Power Fact@PF)

- Fundament al power factor (Cosi)

- Power sign

- Power quadrant

Active,Reactive Apparent power
ActiveP) Reactiv@Q)and Appare($)Power relatgrthrametengary iravailability accordingytstem topology (3Ph or 3Rkith are provided

thefollowingable Individuglower values geEraseare only available on MCCB variants with a Neutral reference, wiprese potabB values
are available footh system topologies

Electrical Parameter Symbol 3Ph 3Ph+

Active power per phase P, P, Ps b n
Apparent power per phase S, 9 S b n
Reactive power per phase QA QQ b n
TotaB-phaseactivepower Prot n n
TotaB-phaseaeactive power Qot n n
TotaB-phasepparent power Stot n n

Notice Accuracy and correct polarity of power related measurements are dependent on severa
power flow and sign convention settings. Refer to the respective sections for details on these settings:
- Power flow direction and quadrant
- Reactive and apparent power calculation convention
- Powefactor sign convention
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Measuremeahd Settings

Powerflow directiorand quadrant

TheP_SBMCCBower supply can be fed in either forward or reverse direction to allow for varied applications and physca¢iistallation req
Powemeasuremenélues are denoted by positive or nagaticerdance with the power sign pbtaeisure accuradymeasuremeratsd other
calculated values (such as energy and quihdfar®ETrip Unitnust be configured with the correctfiownairectipwhichieflect the physical
directionf supply

Positive (+) Negati:’
Forward/Norm Reverse Suppl
Supply

Changes to the poflew directiaran benade using one or a combination of the below methods

- TVP
- TPCM
TVPsetting TPCMsetting Default
AP sign convent i o|CommandID: 1@8ower flow direction
Plus: Forward/normal supply Hex0000: Forward/normal supply Forward/normal supply
Minus: Reverse supply Hex0001: Reverse supply

Wherrepresented on the power quadrant display, the power flow direction setting ensures that acare aeoqpoweesigostive (+) and
negatiwve (1) signs

- Positivactive powé#P)is showrwhen powend energg delivered to the loael thelownstream cirdaitonsuming power

- Negative active powRj (s showmwhen powand energyg received from the Joad thelownstream cirdaigenerating power

- Reactive pom@E)follows the active po@igsignwhen current ldgshindoltage, i.e. when tlmavnstream cirdaitnductive.

- Reactive power (Qppositéhe active power (P) sipen curretgad aheadf voltage, i.e. whendbenstream cirdaitapacitive.

+Q
A

Quadrant Il Quadrant |
Capacitive Inductive
Active power (T PP Active power (+P)
Reactive power (+Q) Reactive power (+Q)

-P » +P
Quadrant 11l Quadrant IV
Inductive Capacitive
Active power (T PP Active power (+P)
Reactive power( 1T QJ Reactive power( T C
Q
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Innovatorsin Protection Technology F

Measuremeahd Settings

Reactive andpparentpowercalculationconvention

Total reactivefdand apparentdSpower for afhase3-wire system are calculated in theTripSEniising either Arithmetic or Vector convention,
which is selectable during configuration.

Changes to the reactive and apparent power calculationaznizentide using one or a combination of the below methods

- TVP
-  TPCM
TVPsetting TPCMsetting Default
fical c. conventi gCommand Cal€ulatiodfordula foii Reactive and Apparént powe
Arithmetic: Arithmetic convention | Hex0000: Arithmetic convention Vector conventio
Vector: Vector convention Hex0001.: Vector convention

The selection of either convention depends on user or application preference, however, does impact thewaictdidted aiedbargments
which utilize total reactiwg é€@d apparentfSpower. Differences between the results of the calculation convention used are more prominent in
unbalancedghase systems.

Arithmeticconvention: Total apparent pow&sid is calculated by addimegbsolute magnitude of the apparent pgivef €& h phase.

S o TS+ 8+ K58

Therefore, total reactive powsy {Qcalculated by using the known total realoaret (e arithmetigaS
K 2 2
Q( OTN St ot'Et ot
Vector convention: Total apparent powesnf3s calculated by adding the known total reakgcavet tdal reactive power)Q
_ 2 2
St o1 \Pt oﬂ otV

The calculation of total reactive pawgigQerformed by adding the vector sum of the apparent power for each pha

Q.
QoT@ QR+

Values which are affected by calculation convention setting are as follows:

Variables | Symbols
Total reactive and apparent power Quot, Sot

Averageeactive and appaneoiver over interval (Demand power)| Qot bmd Sotbmd
MaximurAverageeactive and apparneoiver over interval (Deman(
poweryince the last reset

Reactive energy produced, consumed, absolute and signed tot] Erin Bou B abs B

Max. of eachd®mg Sotomd

Apparent energy Es
Power factor PR, PR, PE, Phot
Total displacement power factor CoS 1ot
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Innovatorsin Protection Technology F

Measuremeahd Settings

Powerfactor(PFandco s )

TheP_SETrip Unitalculates in rdathe (every second)ttital threphasepower factor (I@Ffrom the ratio of total active fjBweo total apparent
powelSo) in bottMCCB system topology (3Ph or 3Rfaid) calculates the power factors per phase from the ratios of total active power per phe
apparent power per phiaddCCB variants Wétral reference:

P
PF= gz , Wherep =phasel, 2, 3

In the case of purely sinusoidal current (with no harmonic content), the overall power factor (PF) contafos afrilye ieruzmesrital
frequency also referred to as di spl ac e meadinodinear cugent consumpaens typecal s G ,
inrectirs switchmode power supplies, variable speed drivesdandelectric lightitigetrue overgtlower factor PF is affected by the harmonic
content of the current wavdfoid)andthuB F and doed r ¢il atf e onship bet ween PF, cosl is

c ol
PFp = , where p = phase: 1, 2, 3

1 THD

The P_SEripUnpr ovi des independent displacement power f-ameteverysdcand)s ()
Individual power factor values per phase are only available on MCCB variants with a Neutral referepiasenpmresisdotat 8alues are
availabléor both system topolagies

Power Factor Symbol 3Ph 3Ph+

Power factqrer phase PR, PE, PR b n
Total power factor PFot n n
Displacement power factor per p ¢ o sclo sclio s| b n
Totadisplacemepbwer factor cowd n n
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Measuremeahd Settings

Power factorign convention

Power factor values (both TAFU
convention setting. The two sign conventions are dependent on

Changes to thewer factor sign convemi@mbenade using one or a
TVP
TPCM

TVPsetting

TPCMsetting

niss mavingeeibher @ positve (¢) ornegpigrsispendingeon thebsign t h e

either IEC or. IEEE standards

combination of the below methods

Default

iPF gn conventiono
IEEE |EEE Standard Hex0000:
IEC IEC Standard Hex0001:

Command ID:2.@Power factor sign convention

IEEE Standard
IEC Standard

IEEE Standard

IEEE Convention
Thesi gn f or degendanndioth the floui direcion of ac
power and reactive power components of the load. This can be
to whether the loaddparitive amductiveindependent of the active
power flow direction:

Inductive loaghweilfactor is negati{
Capacitive load, power factor is p@sitive

" IEC Convention
The si gn fisodeperRidnt oa theddirectors active

power(P),and is independent ofitldeictance or capacitance of the
load

Power factor is posifwgor normalctive power flow. |.e.
active powdlows into a loaddenergy is consumed
Power factor is nega(#yéor reversactive powéow l.e.
activepower flows out of the Badknergy is generated

+Q

Quadrant I

Capacitive
Active power (T
Reactive power (+)

Quadrant |
Inductive
Active power  (+)
Reactive power (+)

PF/cos (+) PF/cos (1
P » +P
Quadrant 11l Quadrant IV
Inductive Capacitive
Active power (T Active power  (+)

Reactive power (
PF/cos (

Reactive power( 1
PF/cos )]

—_—C—

+Q

Quadrant Il
Capacitive
Active power (1
r(+)
(T

Quadrant |
Inductive
Active power  (+)

Reactive powe Reactive power (+)

PF/cos PF/cos +)

P » +P
Quadrant 11l Quadrant IV
Inductive Capacitive

Active power (T Active power  (+)

Reactive power (
PF/cos (

Reactive power( 1
PF/cos +)

—_C =
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Measuremeahd Settings

TotalHarmonic DistortiomHD

TheP_SETrip Unitalculates the total harmonic distortion levels frotmikecteednt and voltage measurements (every second).
These calculations are performed up to the 31st harmonic. The total harfev@isdastdéarsdd indicatmad opowesupplyguality
according thepurity of the current and/or voltage wawéferdow level of wadistortiorsideal

Harmonic content of the respective waveform (THD) attmibutetiiynodinear load and equipnfasis typical in rectifiers, switale power
supplies, variable speed drives, and modern electriovhgiitipgdduces rsdmusoidaurrentvaveforms.

A low level TH®generally acceptalthereas a higvelof unwanteBHDmayhave detrimengdfect®n equipment connected to the same circuit
or suppland may result in increases to current and temperature in neutrahddisditilotaisn transformansicore losses and overheating of
motorslf not mitigated, high THD levajsresuih serious degradation, dangerous overhe#imilaond malfunctiof connected equipment.

Acceptable THevels are dependent on the application and relative standards for the installation.

THDis used to determine the currenhaawenic distortiemel. THor THRIs used to determine the voltagehaawenic distortiemefor Ph
Ph and RN voltagerespectively.

Total Harmonic Distortiol Symbol | 3mh | 3Ph+N
THD phase current THD, THR, THEX n n
THD voltage fh THDR1Ny THD2y THR3N b n
THD Voltage #h TH1z THDR23 THD3:1 n n

For heavily distorted waveforms, it is possible fopéheehtdige to exceed 100%, as this indicates that a majority of the total RMS current or vol
produced by harmonic content. The maximum values indicated hypténBreSgrovided in tRenge and accursegtion.

Currenf{THD

The current THDhigasured dkepercentagaeftheRMScurrenbfeachharmoniabove the fundamefreduencgharmoniorder> 1)of the current
waveforrascompared to tRMS current of fl@damental frequency (harroarée 1)

|p §2+|p §2+ élp g"gl o

1100

T H D

P Ipt'

Wherel,, =effective harmonic componendeih for phase.
E.g.i,is the RMBhase turrenbfthe fundamental frequekgls the RMBhase turrent of thé®harmonic, and so on.

VoltaggTHD, THRD THD)

Thevoltagd HD isneasured dbepercentageftheRMS voltage of edi@mmoniabove the fundamental frequency (harderid) of theoltage
waveform as compared to thevietgef the fundamental frequency (haorderc1):

_ Uy, *Up gy +€ +Uppy 5 _
T By = . 1100

WherdJ, , = effective harmonic componerdesf forthe voltage between phasexl g
E.g.U gis the RMBhIPh2voltag®f the fundamental frequéicyis the RMBh1Ph2voltagef the 2harmonic, and so on.
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Measuremeahd Settings

Demand/alues (averaged values over an interval)

TheP_SETrip Unitalculates the averaged current and power values by integistierif@tima interval. These are the Demand values or the
averaged values over an intBreadandalues are useful in order to create a load profile for the loads suppSEMBCBe

Demand values are distindtnot to be confused atithr instantaneous average measur@redis Uavgetc.) which are given as arithmetic
averages of several phases.

TheP_SETrip Unitalculates an average demand value (G) by adding all the f@l@esmant&rva{T)and dividing themtbgtotal time the
window interva@he formula represented hyiategratontinuous over tjrtfeugh therip Uniloes perform this calculation using disteetad
measurement values

T
Gaver_‘a-_l-gec':‘dt
0

Where
T = Time window interval
G = Demand value over time interval

For each averaged value (Demand value) period calculated, the maximum value over #isdtoeadIdreahaximum values can be reset via
theTVPorTPCM.

The exhaustive list of variables calculated acystien tmpology (3Ph and 3RimeNhe display interface are given in the following table:

Electrical Variable Symbol 3Fh 3Ph+N TVP TPCM

Phase currents I1 bmg b Dmgt B Dmd n n b n
Neutral currefidP MCCB only) *IN bmd b n* b n
Average current lavg Dmd n n b n
Active power per phase P1 bmg P> bmp Ps bmd b n n n
Total active power Ptot bmd n n n n
Reactive power per phase Q1 bmd Q@ bmd @ bmd b n n n
Total reactive power Qot Dmd n n n n
Apparent power per phase S1omd S bmd S bmd b n n n
Total apparent power Siotbmd n n n n
Maximum current phase 11 max bmdk max bmdl max bmd n n b n
Neutral current maxinf4i MCCB only), *IN max bmd b n* b n
Average current maximum lavg max Dmd n n b n
Maximum active power per phase P1 max bmdP> max bmdPs max bmd b n n n
Maximum total active power Pot max bmd n n n n
Maximum reactive power per phase Q1 max bmd@Q@ max bmd(@ max bmd b n n n
Maximum total reactive power Qot max bmd n n n n
Maximum apparent power per phase S1 max DmdS® max DmdSs max bmd b n n n
Maximum total apparent power Stot maxdmd n n n n

Notice Accuracy and correct polarity of power related measurements are dependent on severa
power flow and sign convention settings. Refer to the respective sections for details on these settings:
- Power flow direction and guadrant
- Reactive and apparent power calculation convention
- Power factor sign convention
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Measuremeahd Settings

Demand mode

There are 3 typediofewindovinterva which are configurable ifiripelJnit
- Fixedvindow
- Slidingvindow
- SynchronisedindovSync. Bus)

Changes to tilemand interval type anddimdoanade using one or a combination of the below methods

- TVP
- TPCM
TVPsetting ‘ TPCMsetting Default
fOnDemand Mode Command ID:&.@emanal
Fixed Forward/normal supply Addres$iex2226,Mode
Sliding Reverse supply Hex0000: Fixed window
Bussync Synchronised window Hex0001: Sliding window Mode: Fixed window

Hex0002: Synchronised window Duration30min
fOn Demanduration
5 é énh Duratiomminute$ 5 é 6 0 |Addres$lex2225, Duration:

Hex000 5@3C Dur ati on i n mindy

Fixedwindow

The calculation intervalgpartormedonsecutieinseparate ardiscretéime interv@l) blocks with a new demand value calculated at the end of
each interval

T18%m T1%m T18%m

A

A 4

15 30 45
The duration of interval T can be configured between 5 and 60 minutes in increments of 1 minute.
Slidingwindow

The calculation intervalgpartormedonsecutifewithin the set time intervali{flp new demand value produced every minute
The demand value shows the average ofithe iastrval (T) from the last minute observed.

The duration of interval T can be configured between 5 and 60 minutes in increments of 1 minute.

> t(mi)n
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Measuremeahd Settings

Synchroniseavindow

This mode is only compatible with the useP@hehereby synchronisation pukgeneratedawriteC 0 mma n d Trigher signal & Rus i
synchronisation Demand tmode

The time interval for the calculation of the demand value is determined by theytiohedresatien puld&ben the first synchronisation pulse is
receivedthe start of the time intesvaitialised. Fibre next receivpdlse, thiast time interval is conclutledemandalue is updatadd anew
time interva initialised.

The time interval between two synchronisation pulses must be between 1 and 60 minutes. If the interval ¢egesomalf thimutes, in
measurement stops and the measurements up to the next synchronisation pulse are not considered.

Any time interval (T) setting iFrifn&nis ignored whilst in Synchronised demandsibddime interval is determined as the time between pulses.

B —

Y

O oo

Synchpr

10

Y
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Measuremeahd Settings

EnergyMeasurements

TheP_SETrip Unpprovidesarious energgadingby integrating the instantaneous power over a netwamkl gaiaty the totalised energy in
severatounterand incremented once every second.

Active and reactive energy coymtetisieseparate and combined values for produced and consumed energy (i.e. energy flowing through the MC
either directioMbsolute counters are unsigned and combine the total energy in either direction regardless of power sigis, avhesigagtet counte
and will subtract produced energy from consumed

The partial energy counters can besigebne or a combination of the below methods
- P_SETrip Uniémbeddedisplay
- TVP
- TPCM

Separate neesettableounterare made available for produced and constiveezhargynly These are separate to the partial energy esunters
they cannot be reset and are permanently refaipédhimemory.

Partial energy counter | Symbol | Usereset
Active energynsumed Eain n
Active energy produced Eaout n
Reactive energy consumed Ein n
Active energy produced E out n
Absolute active eneigy Quj Ea Abs n
Absolute reactive enehgy Quj E Abs n
Signedotalactive enerdini Out) Ea n
Signed reactive engfigy Out) E n
Total pparent energy Es n
Total energy counter Symbol User eset
Active energypnsumetinonresettable EaIn NR b
Active energy produtednresettable Ea Out NR b

Notice Accuracy and correct polarity of all energy related measurements are dependent on se\
power flow and sign convention settings. Refer to the respective sections for details on these settings:
- Power flow direction and quadrant
- Reactive and apparent power calculation convention
- Power factor sign convention
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AlarmTypes

The P_SErip Unjprovides alarming for various types ofasmut®n system status and live monitoring of parameters. There are four types of al:
based on functionality and configurability:

System alarm®rrespond to predefined evetetsial to thierip Unit

Pre-Trip alarm(PTA) Provides a warning about the imminent trip risk due to a current overload. It is associated with the PTA output ¢
Trip alarmProvide warning about trip events and guide diagnostics towards the cause of the trip.

Custom alarmsed to monitor and be alerted to the measurements taken byTtip SMART

Notice Custom alarms are not available on th&rpp SE#tmbedded display and are only accessible and
configurable by usingTth® orTPCM.

In addition to these alarmptwnal Alarm Con{@AQ may be configurtedreport certain alakiasgphysical output contact (OAC cable
required)Such alarms which can be assigned to the OAC include system akdamasangfdii Refer t& AQOptional Alarm Cornjtsettion
for more information.

Alarmindication

Alarm andirip Unitatusndicators areade visible on the PT8R UnitiaLEDs on the framnotification messages orthieeddedisplay
depending on the alarm/status type as shown in the below table:

P_SETrip Unit .
Alarm/Status type displav notificati FronLED Indication Notes

OFF: Current < 105% x |
LTD PickipAlarm b n REDFlashing: ~ CurrenO 1 @16 %
RED Solid Curren©  15%2
OFF: Current < PTA threshold
PTARreTrip Alarm b n ORANGEIashing Curren®OPTA threshold
ORANGBolid  PTAoutput activated
GREENbolid Trip Unibperating normally
Trip Unitatus b n ORANGElashing Internalrip Unfiault

detected

OAC(Optional Alarm
Contagt

Alarm programme®t#C activated

TripAlarm n b

Indicates the typergdand its cause:

- LTD Londimedelayprotection

- STD Shortimedelayprotection

- INST Instantaneoysotection

- GROUNDGroundarthifaultprotection
TEST Test mode by MIP

Trip Unitemperature Alar n b RI Internalrip Untemperature > 105°C
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Alarms

PriorityLevel

Each tripndcustom alarm is associatedtwaifiriority leyethiclidetermines haachalarm is displayed and logged.

Notice Custom alarms are only visible usifngRbeETPCMhowever, the P_Biip Uniwill still monitor
and log any prior configured alarms witholiv&wh&P CMconnected.

Upon reconnection vdor TPCMthe custom alarm trip history log will be populated and can be

Configuration of alarm priority éeeelade using one or a combination of the below methods
- TVP
- TPCM
Refer to the respective deviceds Ueesectivblamsndprioritylevels det ai |l ed i nst

The characteristics of each priority are provided in the below table:

Priority Active alarm list Alarm history log TVP TVP TVP
Alarm LED Alarm notification icc Alarm popp

None n b b b b
Low n n b b b
Medium n n n n b
High n n n n n

Priority None: Active rmawill not produce amgtification amdll not bstorelin the alarm history log of éitieor TPCMThe respective
alarnmstatuswill still display as activanactivim the custom alarm configuration lisTgRthedhe Custom Alarms Status
register of tHelPCM

Priority Low: Active alarnehave in the same way as Priority None alarms, butwillasilibgged in the alarm history log which is
accessible on bdttiPandTPCMBoth alarm activation and deactasatinwill be loggdds applicablepmplete with the
details of the alarm type and event time.

Priority Medium: Active alarniehave in the same way as Priority Low alarms, butwilbpiditiane a notification oh\tR&n the form of a
flashing red alarm LED on the front, and an alarm notification icon on the lower rightottlseslisplayg t he fAFn o
alarm icon will open apoplisplay to view the details of active alarms and acknowledge deactivated alarms.

Priority High: Active alarnehave in the same way as Priority Medium alarms, but in aulditiatieglproduce a pap notificatiam
theTVPwi t hout requiri ng undeethealarmicont he press the fAiFno key

Notice PTA, Systearmsand OA@larnmarealways assigned Priority High and cannot be modified.

77
TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0



@ TERASAKI | -

Alarms

SystemAlarms

System alarnase produced as a resudt tdast one of the follopregefine@ventswhich are not user configurable
- Internalrip Unierror
- Trip Untemperature alarm
- Disconnection of neutral

InternalTrip Unierror. TheP_SETrip Unitonstantly monitors its protection functioavémtifean operating fault concerning the electronics
of theTrip Unithelnternalrip Unierroralarm is activated andTihp UniBtatus LED flashes orange.

Trip Uniffemperature TheP_SETrip Unitonstantly monitors its internal tempénatiueesvent thtae temperature exceeds 105°Trithe
Unittemperature alaisactivatedind a pepp appears on theSEembedded display dvMPwhere usedhe
alarnfeatures a lower hysteresis thdesttuth keeps the alactiveuntil the internal temperature dfigh&nit
drops belo®00°C.

Disconnection dfleutral:  Only availlabteMCCB 6 s wi t h Ne u.Thisalarm is acfivatédehautra pole ddsPohnedtigihd if
this alarm has been assigned to the OAC output detachestatbutrain the network supplgy produce
dangerouscreas@ PhaseNeutral voltage in unbalang#w8e systems. This sustained overcaheggilt in
damage to equipmandl insulatiand poses a safety rigketgsonneNeutral disconnectilgtection is based on
monitoringthreshold PR overvoltage of approximately 2@ witla time delagsdefinedy standaf@N50550 for
a ratedPhNvoltage of 230 V.

Notice Disconnection of Neutral alarm is only indicated by assigning QptibeaDARrm Cornjtant
which case it will display as an OAC alarm. Other system alarms can be assigned to the OAC, howgver, only
one at a time is possible. Refek@Optional Alarm Corjtsettion.

These alarms are identified by LEDsumspigpending on Thigo Unitersion and display used:

Alarm/Status type

P_SETrip Unit J

display notificati Front LED ‘ Indication

GREENolid Trip Unibperating normally

Internalrip UniError b n ORANGElashing Internalrip Unfiault
detected
Trip Unitemperature n b RI Internal’rip Uniemperature > 105°C

Disconnection of Neutral

(0AQ n Alarm programme®#®C activated
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Alarms

PTA(PreTrip Alarm)

ThePreTrip Alarmpermits monitoring and early warning of overload pdoditioas actual LTD Tiiyg. PTAetting idefined by two parameters
which define the e warning and frie Alarm zoneasd thus the behaviour of the PTA contact and status LED

- PTAcurrenthresholty: Threshold expressed agecentage band isadjusiblefrom 68 95%

- PTAtime delgy Expressed agparcentage band is adjustalitem & 80%

The § currenthresholdefines the lowest cuntesit could be considered to be within-thip Wegning and frip alarm zoneBhedtime delay
threshold defines the shortest time in whickirtheaRrewill activat&he time delay for PTA follows the LTD protectiod garies with cutren
as shown in the figure below. Lower currents irithedPes will activate the alarm with a longer delay than higher currents.

The behaviour of the variousipreones are illustrated in the figure and table below

If thdoad current is less thanpttertent threshold, then this is considered the normal load zone, and the PTA LED and congextt are unaffected
remain OFF a@PENrespectively

As the load current increttsas or abovg the Prérip warning zone is entered, and is indicated by thdlRAnaEDy FLASHING oraibést
in the prerip warning zortkee load current is monitored and characterised with thermal inTagindriy the

If the current remaai®veplfor an extended period of time, tiepPAéarm zone is entered, and is indicated by the PTA LEDSDIrtinating
orangeand the PTabntact activati@ OSEDThe time required foriRttetrip Alarrto activate is dependent on the current value,@adaimeter
set as this follows the LTD protection curve.

Notice The use of the PTA contact requires the connection of the OAC/PTA cable to the ®TA port lgcated
theexternal leftand sidef the P_SE MCCB. Refer t6dheection Cabgestion for details on the
OAC/PTA cable.

Pretripzone | Currentlvs, | PTALED status PTA Contact statu

OFF

Normal load I<h READY OPEN

FLASHING ’
Pretrip Warning I ,0 READY OPEN

_ A to

SOLID
L B iaahs EOCEEELEES —

Pretrip Alarm .

CLOSED

I 6xIr li Isd I
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Alarms

PreTrip Alarm Configurable Settings

The trip threshold and time delay for the PTA ovaillmaad pae be adjusted. The parameters are defined in relatictine tteldéydond ¢

parameters.

Changes to the PIfAurrenthreshold arigtime delagan benade using one or a combination of the below methods

TVP

TPCM

P_SETrip Uniembedded displ

sting
(e 80,
Off: PTA Disabled

60e95hk 160€95

P_SETrip Uniémbeddedisplay

TVPsetting

APreTri
Off:
60695k 160¢é 95

p Thr ¢
PTA Disabled

TPCMsetting

Comma nd PreBip AladnIPip thrésholgddetting
Hex003 C é BFOI,b=602 9 5 % of |

*Disabling of PTA is performed via Command Reféd
to TemCofROUser Manual

Default

In=80% of

© 50,

5680 %t r56é80 %

D
5¢

r
8

r

)
é tp

p
r

So

i el
% 80

L -

e
0

Ul

Comma nd Prefiip AladintintelaydSetting
Hex000 5 ¢ B0Oth= 5é8P % of |

tp=50% of
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Alarms
TripAlarms

The trip alarmmdicate triptypeand provide information ahetttip event values
The possibtepsalarmsare:

- Trip related td Dprotection

- Trip related 8T Dprotection

- Trip related tNSTprotection

- Trip related @Fprotection

- Triprelated tdrip Uniesting, servicing, and maintenance tools

The following information is provided in the case of the message for a trip alarm:
- Trip cause
- Phase concerned by the fault (oblyF&TDandINSTrelatedrip3
- Fault current value (&) STDINSTandGH

Last trip
Information regarding the last¢opssstentistored, regardless of the priority associated withahedadarbe viewed using one or a combination of

the below methods
- P_SETrip Unigembeddedisplay

- TVP
- TPCM
| , L
all=
o) i
(@)@) PICK UP
080 1 O —
TESTINA — PTA
@ READY
< —
—I V N\ .
| J
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Alarms
CustomAlarms

Custom alarms make it possiptedace alarms baspdcifievers and measurements made by theTPipSEifThey are only availablbe
configured and displayed usirig/iBend/oirPCMn conjunction with the P_SE MCCB.

Up to 1Zustonalarmsnay be individuabnfigurefbr a single_SETrip Unjtwitreachusedtomonitoa singlevent of measurement

Custom alarms may ale@ssigned to the g@@tional Alarm Conjtaxprovide a physical output when the respective custom alarm has been
activatedRefer t€ AC (Optional Alarm Corgectjon for more information.

Notice The use of the OAC physical contact requires the connection of the OAC/PTA cable to t
located under the front cover of the P_SE MCCB. Referrtediien Cab&ection for details on the
OAC/PTA cable.

Only one Alarm can be configured to use the OAC at any one time

A custom alarm is defined through the following parameters:
- Measurement monitored
- Activation threshold
- Deactivation threshold
- Activation time delay
-  Deactivation time delay
- Priority level

Customalarmparameters

Configuration of custom alarm typesp picll dreputthreshokland time delagan banade using one or a combination of the below methods
- TVP
- TPCM

Refer to the respective deviceds User Manual for detailed inst

Custom alarms may be configured to activate under specific conditions, which, depending on the event or nezladecomenbtypenmay
the following parameters:

- Pickup threshold

- Pickup time delay

- Dropout threshold

- Dropout time delay

- Equvalenvalue

The pickipthreshold in conjunction with its time delay determine the value in which the custom alarm is activatedittiviesieals tisetttzop
value which getivates the ala@ne may be set to a value higher or lower than thleicthdgtermines whetheal#ine activation is positive or
negative with respect to the change in the measurement value.
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Positive activation

In the case of a posiéiggvation, the alarm is activated whearthered value increasesrdshepickup threshal@his occurs when the-pjck
threshold is set to a higher value than tbetdhopshold.

SL e N

A

S2 [mmmmmmmeneeees e L
Symbol Description
Y ; S1 Pickupthreshold
@ T2 v , S2 Dropoutthreshold
T1 Pickuptime delay
Il T2 Dropout time delay
Negativeactivation

In the case ohagativactivation, the alarm is activated when the monitored value decreases tevpatiieg®igickhis occurs when theppick
threshold is set to a lower value than tbatdropshold.

Symbol Description

S1 Pickupthreshold
e N yoTTTTTTTT S2 Dropoutthreshold
v T1 Pickuptime delay
T2 T2 Dropout time delay

dooooo

T N S

Y

Tl

P R ——

l- - -

(e}
>
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Equivalent value activation

For the equal vahmivatiarthe alarm is activated when the value misasquedito the configured vahe activation threshold is the same as the
activation value.

Symbol Description
Quandrhant S1 Pickupvalue
T1 Pickuptime delay
S oo T2 Dropout time delay
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Timedelays

Custom alarmaseactivatednce the pigkp threshold has been reaahddhe configungidkuptime delay has elapdgkiewise, custom alarms are
deactivateafter the dregut threshold is reached and th@ualrti;me delay has elapsed. Bothpastd dreput time delays are independently
configurahlérom a minimum 1 second to maximum 3000 seconds.

The time delays are providedmasilativeounterbased on the time elapadichincremestas the measured value reaches or exceeds the
threshold value, and decrements if the measured value drops below the thotistadilohvahgdeddactivation of the respective cust@guatasm
thetimedelay count&s reach the configured time.delay

Pickup time delay For the activatioha custom alarm, piekuptime delagounter:
- Increasgby 1 per secomthen theickupthreshold valismet or exceeded
-  Decreases by 1 per seébtidpickupthreshold valinot met and tbemulative elapgéde is not reached
- Reses to when theumulative time delay is reaa@dustom alarm is activated.

Dropouttime delayFor theleactivationf a custom alarm, the -didgpme delagounter:
- Increassby 1 per secomdhen thdropoutthreshold valiemet or exceeded
- Decreases by 1 per secébtimdropoutthreshold valienot met and themulative elapsed tisneot reached
- Reses to Ovhen theumulative time delay is reached and custom alarm is activated.

Ifan alarm is reconfigursithg th&\/Por TPCMvhilst @ustom alartime delay counter has betipencounters are reedd.

ExampleA custoralarm is set to a posiigivatiopickupthreshold of 28Gdr¥ an overvoltage measuremedtbfThpickuptime delay is get
4 seconds. Tlleopoutthresholdaluds set at 250 V and dnepouttime delay at 2 secands

Symbol Meaning

S1 Pickupthreshold
S1:2 8\ S2 Dopoutthreshold
T1 Pickuptimedelay
T2 Dropouttimedela
S2:2 5\ po y

Tl=4s

T2=2s

[ S

OF F ON | OF F

85
TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0



Alarms

Customalarmslist

TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0

0 | No assignment b b b b b b b b n n
1 | Over Instantaneous Cuftgnt A 0.1 8 6300 sec| 1 1 3000 n n
2 | Over Instantaneous Cuftgnt A 0.1 8 6300 sec| 1 1 3000 n n
3 | Over Instantaneous Cuftgnt A 0.1 8 6300 sec| 1 1 3000 n n
4 | Over Instantaneous Cuft@4P MCCB Only| A 0.1 8 6300 sec| 1 1 3000 b n*
5 | Over Instantaneous Cuflest A 0.1 8 6300 sec| 1 1 3000 n n
6 | Under Instantaneous Culfiignt A 0.1 8 6300 sec| 1 1 3000 n n
7 | Under Instantaneous Cufisgnt A 0.1 8 6300 sec| 1 1 3000 n n
8 | Under Instantaneous Cufisgnt A 0.1 8 6300 sec| 1 1 3000 n n
9 | Under Instantaneous Cufi¢(tdP MCCB Onl} A 0.1 8 6300 sec| 1 1 3000 b n*
10| Ground Current Xhy | 0.01 0.1 1 sec| 1 1 3000 n n
11 | Over Unbalance Curfight X by | 0.1% 5% 60% sec| 1 1 3000 n n
12 | Over Unbalance Curfight X by | 0.1% 5% 60% sec| 1 1 3000 n n
13| Over Unbalance Curfignt X bg | 0.1% 5% 60% sec| 1 1 3000 n n
14 | Over Unbalance Curfieatunp X bg | 0.1% 5% 60% sec| 1 1 3000 n n
15 | Over Average Curiiemni A 0.1 8 6300 sec| 1 1 3000 n n
16 | Under Average Curfra} A 0.1 8 6300 sec| 1 1 3000 n n
17 | Over Instantaneous Volfdge \ 0.1 80 800 sec| 1 1 3000 b n
18 | Over Instantaneous Volfege \ 0.1 80 800 sec| 1 1 3000 b n
19 | Over Instantaneous Volfege \ 0.1 80 800 sec| 1 1 3000 b n
20 | Over Instantaneous Volfdgs \ 0.1 80 800 sec| 1 1 3000 b n
21 | Under Instantaneous Voldge \ 0.1 80 800 sec| 1 1 3000 b n
22 | Under Instantaneous Voldge \ 0.1 80 800 sec| 1 1 3000 b n
23| Under Instantaneous Voldge \ 0.1 80 800 sec| 1 1 3000 b n
24 | Under Instantaneous Volidge \Y 0.1 80 800 sec| 1 1 3000 b n
25 | Over Unbalance Voltpgd X Vag | 0.1% 2% 30% sec| 1 1 3000 b n
26 | Over Unbalance Voltpgg X Vg | 0.1% 2% 30% sec| 1 1 3000 b n
27 | Over Unbalance Voltpgg X Vavg | 0.1% 2% 30% sec| 1 1 3000 b n
28 | Over Unbalance Voltpgex unp X Vayg | 0.1% 2% 30% sec| 1 1 3000 b n
29 | Over Average Volt@de] \% 0.1 80 800 sec| 1 1 3000 b n
30 | Under Average Volthge] \% 0.1 80 800 sec| 1 1 3000 b n
31| Over Instantaneous Volfdge \ 0.1 80 800 sec| 1 1 3000 n n
32| Over Instantaneous Volfdge \ 0.1 80 800 sec| 1 1 3000 n n
33 | Over Instantaneous Volfdge \% 0.1 80 800 sec| 1 1 3000 n n
34 | Over Instantaneous Volfdgs \ 0.1 80 800 sec| 1 1 3000 n n
35 | Under Instantaneous Voltage \ 0.1 80 800 sec| 1 1 3000 n n
36 | Under Instantaneous Voltage \ 0.1 80 800 sec| 1 1 3000 n n
37 | Under Instantaneous Voliage \Y 0.1 80 800 sec| 1 1 3000 n n
38 | Under Instantaneous Voliagé \ 0.1 80 800 sec| 1 1 3000 n n
39 | Over Unbalance Voltiage X Uvg | 0.1% 2% 30% sec| 1 1 3000 n n
40 | Over Unbalance Voltiage X Uvg | 0.1% 2% 30% sec| 1 1 3000 n n
41 | Over Unbalance Volthgd X Uvg | 0.1% 2% 30% sec| 1 1 3000 n n
42| Over Unbalance Voltigxunp X Uvg | 0.1% 2% 30% sec| 1 1 3000 n n
86



Pickup or Dreput threshold value Pickup or Droput time delay valug

Unit| Res Min. valu Max. value Unit Res Min. value Max. valu Elein

43 | Over Direct Active pdRgr kw | 0.1 1 1000 sec| 1 1 3000 b n
44 | Over Direct Active pdRgr kw | 0.1 1 1000 sec| 1 1 3000 b n
45 | Over Direct Active paRgr kw | 0.1 1 1000 sec| 1 1 3000 b n
46 | Over Direct Active poWef kw | 0.1 1 3000 sec| 1 1 3000 n n
47 | Under Direct Active pdiRigr kw | 0.1 1 1000 sec| 1 1 3000 b n
48 | Under Direct Active pdiRgr kw | 0.1 1 1000 sec| 1 1 3000 b n
49 | Under Direct Active pdiRgr kw | 0.1 1 1000 sec| 1 1 3000 b n
50 | Under Direct Active pdRer kw | 0.1 1 3000 sec| 1 1 3000 n n
51 | Over Return Active pdRer kw | 0.1 1 1000 sec| 1 1 3000 b n
52 | Over Return Active pdRér kw | 0.1 1 1000 sec| 1 1 3000 b n
53 | Over Return Active pdRér kw | 0.1 1 1000 sec| 1 1 3000 b n
54 | Over Return Active pdRelr kw | 0.1 1 3000 sec| 1 1 3000 n n
55 | Under Return Active pdRigr kw | 0.1 1 1000 sec| 1 1 3000 b n
56 | Under Return Active pdiger kw | 0.1 1 1000 sec| 1 1 3000 b n
57 | Under Return Active pdiger kw | 0.1 1 1000 sec| 1 1 3000 b n
58 | Under Return Active pdkgr kw | 0.1 1 3000 sec| 1 1 3000 n n
59 | Over Direct Reactive pd@ir kVAr| 0.1 1 1000 sec| 1 1 3000 b n
60 | Over Direct Reactive pd@r kVAr| 0.1 1 1000 sec| 1 1 3000 b n
61 | Over Direct Reactive pdQepr kVAr| 0.1 1 1000 sec| 1 1 3000 b n
62 | Over Direct Reactive pd@er kVAr| 0.1 1 3000 sec| 1 1 3000 n n
63 | Under Direct Reactive pf@er kVAr| 0.1 1 1000 sec| 1 1 3000 b n
64 | Under Direct Reactive pf@ser kVAr| 0.1 1 1000 sec| 1 1 3000 b n
65 | Under Direct Reactive pf@ser kVAr| 0.1 1 1000 sec| 1 1 3000 b n
66 | Under Direct Reactive p@@udr kVAr| 0.1 1 3000 sec| 1 1 3000 n n
67 | Over Return Reactive p@@igr kVAr| 0.1 1 1000 sec| 1 1 3000 b n
68 | Over Return Reactive p@@#r kVAr| 0.1 1 1000 sec| 1 1 3000 b n
69 | Over Return Reactive p{@sr kVAr| 0.1 1 1000 sec| 1 1 3000 b n
70 | Over Return Reactive pf@r kVAr| 0.1 1 3000 sec| 1 1 3000 n n
71 | Under Return Reactive pfigver kVAr| 0.1 1 1000 sec| 1 1 3000 b n
72 | Under Return Reactive pfigier kVAr| 0.1 1 1000 sec| 1 1 3000 b n
73 | Under Return Reactive pfigser kVAr| 0.1 1 1000 sec| 1 1 3000 b n
74 | Under Return Reactive piugr kVAr| 0.1 1 3000 sec| 1 1 3000 n n
75 | Over Apparent po\&} kVA | 0.1 1 1000 sec| 1 1 3000 b n
76 | Over Apparent po\&}f kVA | 0.1 1 1000 sec| 1 1 3000 b n
77 | Over Apparent po\y&}f kVA | 0.1 1 1000 sec| 1 1 3000 b n
78 | Over Apparent poy&es kVA| 0.1 1 3000 sec| 1 1 3000 n n
79 | Under Apparent po{&gr kVA | 0.1 1 1000 sec| 1 1 3000 b n
80 | Under Apparent po{&gr kVA | 0.1 1 1000 sec| 1 1 3000 b n
81 | Under Apparent po{&er kVA | 0.1 1 1000 sec| 1 1 3000 b n
82 | Under Apparent poj&ei kVA| 0.1 1 3000 sec| 1 1 3000 n n
83 | Lagging power fadRis] b 0.01 0 0.99 sec| 1 1 3000 b n
84 | Lagging power fadRig)] b 0.01 0 0.99 sec| 1 1 3000 b n
85 | Lagging power fadRig] b 0.01 0 0.99 sec| 1 1 3000 b n
86 | Lagging power fadRi%o{ b 0.01 0 0.99 sec| 1 1 3000 n n
87 | Leadinglisplacement REOs 1] b 0.01 0 0.99 sec| 1 1 3000 b n
88 | Leadinglisplacement REOfs 2] b 0.01 0 0.99 sec| 1 1 3000 b n
89 | Leadinglisplacement REOf 3] b 0.01 0 0.99 sec| 1 1 3000 b n
90 | Leadinglisplacement REOfs 1of b 0.01 0 0.99 sec| 1 1 3000 n n
91 | Lagginglisplacement REOE 1] b 0.01 0 0.99 sec| 1 1 3000 b n
92 | Lagginglisplacement REOE 2] b 0.01 0 0.99 sec| 1 1 3000 b n
93 | Lagginglisplacement REOE 3] b 0.01 0 0.99 sec| 1 1 3000 b n
94 | Lagginglisplacement REOfS tof b 0.01 0 0.99 sec| 1 1 3000 n n
95 | Over THD Curr¢hHy] b 0.1% 0% 1000% | sec| 1 1 3000 n n
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Pickup or Dreput threshold value Pickup or Droput time delay valug

Unit| Res Min. valu Max. value Unit Res Min. value Max. valu Elein

96 | Over THD CurréhHDy] b | 0.1% 0% 1000% | sec| 1 1 3000 n n
97 | Over THD CurréhRHDy] b | 0.1% 0% 1000% | sec| 1 1 3000 n n
98 | Over THD VoltadéiDw] b 0.1% 0% 1000% | sec| 1 1 3000 b n
99 | Over THD VoltadéiDw] b 0.1% 0% 1000% | sec| 1 1 3000 b n
100 | Over THD VoltadéiDw b 0.1% 0% 1000% | sec| 1 1 3000 b n
101 | Over THD VoltadéiDly b 0.1% 0% 1000% | sec| 1 1 3000 n n
102 | Over THD VoltadéiDls b 0.1% 0% 1000% | sec| 1 1 3000 n n
103 | Over THD VoltadéiDlgy b 0.1% 0% 1000% | sec| 1 1 3000 n n
104 | Over frequenffy} Hz | 0.01 45 65 sec| 1 1 3000 n n
105 | Under frequeniy Hz | 0.01 45 65 sec| 1 1 3000 n n
106 | Over Current deméingng A 0.1 8 6300 sec| 1 1 3000 n n
107 | Over Current demglpgg A 0.1 8 6300 sec| 1 1 3000 n n
108 | Over Current demgiggg A 0.1 8 6300 sec| 1 1 3000 n n
109 | Over Current demd@ln@m}(*4P MCCB Only] A 0.1 8 6300 sec| 1 1 3000 b n*
110 | Over Current demdlad omh A 0.1 8 6300 sec| 1 1 3000 n n
111 | Under Current demnehg A 0.1 8 6300 sec| 1 1 3000 n n
112 | Under Current demneig A 0.1 8 6300 sec| 1 1 3000 n n
113 | Under Current demiinghg A 0.1 8 6300 sec| 1 1 3000 n n
114 | Under Current demfliagny (*4P MCCB Onl] A 0.1 8 6300 sec| 1 1 3000 b n*
115 | Under Current deméaglonh A 0.1 8 6300 sec| 1 1 3000 n n
116 | Over Active power denjBiadbm} kw | 0.1 1 3000 sec| 1 1 3000 n n
117 | Under Active power denfi@adm} kw | 0.1 1 3000 sec| 1 1 3000 n n
118 | Over Reactive power derf@admh kVAr| 0.1 1 3000 sec| 1 1 3000 n n
119 | Under Reactive power derj@asem kVAr| 0.1 1 3000 sec| 1 1 3000 n n
120 | Over apparent power derfen} kvA| 0.1 1 3000 sec| 1 1 3000 n n
121 | Under apparent power derfnsh} kVA | 0.1 1 3000 sec| 1 1 3000 n n
122 | Operating quadrant 1 (P>0, Q>0) b b 1 1 sec| 1 1 3000 n n
123 | Operating quadrant 2 (P<0, Q>0) b b 2 2 sec| 1 1 3000 n n
124 | Operating quadrant 3 (P<0, Q<0) b b 3 3 sec| 1 1 3000 n n
125 | Operating quadrant 4 (P>0, Q<0) b b 4 4 sec| 1 1 3000 n n
126 | Phase sequence2>3 b b 0 0 sec| 1 1 3000 n n
127 | Phase sequence3>2 b b 1 1 sec| 1 1 3000 n n
128 | Operating quadrant 2 or 4 (Capacitive) b b 0 0 sec| 1 1 3000 n n
129 | Operating quadrant 1 or 3 (Inductive) b b 1 1 sec| 1 1 3000 n n
130 | Leading Power factor PF1 b 0.01 0 0.99 sec| 1 1 3000 b n
131 | Leading Power factor PF2 b 0.01 0 0.99 sec| 1 1 3000 b n
132 | Leading Power factor PF3 b 0.01 0 0.99 sec| 1 1 3000 b n
133 | Leading Power factor PFtot b 0.01 0 0.99 sec| 1 1 3000 n n
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Alarms

OAC(Optional Alarm Contact

TheOAGss an optional alarm which can be assigned with one of several types otlaaassigiédtealarnadsivated, the alarm will digplay
the P_SE embeddisplayThe OAC also has a physical contact which closes with the activation of RRef@AC thBptional Alarms st
the list of available OAC alarm assignments.

Notice The use of the Oplgy/sicatontact requires the connection of the OAC/PTA c&&pmthe
located under the front cover of the P_SE MCCB. Réferrtedinen Cabgection for details on the
OAC/PTA cable.

TheOAGs configurable &gsigning it an alarm {gssignmen@nd the contact behai@set mde), which camade using one or a combination of
the below methods

- TVP

- TPCM

The physical contact mode is defined as eitteseAntode, or latching mode:
Autoreset mode: Contact wikmain CLOSED diprtd500ms after the alateactivatest which point it will OPEN automatically.

Latching mode: Contact will remain CLOSED after the alarm deactivates, until the alarnthie Ble8Eedmiaedded display dvihehere
used.

Notice In the event tHRTA(Pre trip alaris)assigned @AGthecontact operation madi®rced taute
resemode where the contact will OPEN up to 500ms affeighm Ringer active.

TVPsetting TPCMsetting Default
ifAssi gnment 0|Comman d Optlnal Alarin @ssignient getting .
(RefeOptional Alarms }ist | (RefeOptional Alarms ) ist PTARre trip Alajm
iReset modeo|Command Optbnal Alarin 6ontacfioperation modé setting

Automatic: Autereset mode Hex0000: Autereset mode Autereset mode
Latching: Latching mode | Hex0001: Latching mode

Optionablarms List

TPCM

holding registealue(hex) Custom Alarm Assignment Remark
0 00 00 None
1 0001 HighTrip Uninternal temperature
2 00 02 Neutral monitoring wire disconnection 3Ph+N Only
3 00 03 Trip Unielftest failure
4 00 04 Reserved
5 0005 PTA Pre triglarm
6 00 06 Custom Alarm 1
7 00 07 Custom Alarm 2
8 00 08 Custom Alarm 3
9 0009 Custom Alarm 4
10 00 0A Custom Alarm 5
11 00 0B Custom Alarm 6
12 000C Custom Alarm 7
13 00 0D Custom Alarm 8
14 00 OE Custom Alarm 9
15 00 OF Custom Alarm 10
16 0010 Custom Alarm 11
17 0011 Custom Alarm 12
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Date & Time

There are two types of Date & Time accessibleTfiprtitg the MCCahd which are used as timestamp of trips, alarms, and events, and which «
affected by the presence of supply or control poWwep tdrifte

Trip UnifTime: Nonresettable time which is the absolute operating tifnig dfrigecondsTrip Uniime increments whilstTitie Unis in
service and is stored inTttig Unitonvolatile memoflyrip Untime does not increment if power is removedTrgnithie

User Time: Resettable time which is configurable by the user locally viErithe/Re®Bedded display, or remotelwar TPCM. This
time is displayed on the PTi§EUnimbedded display. Unlik&tipeUntime, however, the User Time is stored in volatile

memory, and is cleared backXanliary 2000, 00:00:00 if power is removedTrgmuthie

Notice where accuracy of timestamgpsritice.g. for alarm history and logdirsglecommendéadt
theTrip Unis supplied with aninterruptaldsterngbowesupply This isuch thadisconnectiaf
incoming supply does not remove power fromUWinéind reset the User Time and cease upkapp of

Unittime.

On the embedded display of the MCCB, the date and time is represented in the format DD/MM/YYYY (or YYYY/MiMgs PadepdRidiilyl on se

(24H or AM/PM depending on settings).

|
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&
o

L
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w
@ PICK UP

TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0

90



@ TERASAKI ‘

tion Technology Partne

History

TheP_SETrip Unhas an internal memory to enable the following logs to be stored:
- Trip alarm log (up taridst recervents)
- Custom alarm log (up td6t recerivents)
- Log othangetotheprotection settings (uprmSt recemtvents per protection parameter)

These logs are updatedrnal ttheTrip Unifter each event.

Notice Historicdbgs are only visible using Wfeor TPCMhowever, the P_Biip Uniwill still monitor ar
log any prior configured alandsetting changeishout eith@VPor TPCMonnected.

Upon reconnection vdPor TPCMtherespectivalarm history bgill be populated and can be accessed.

TripAlarmLog

Trip alarms for the 10 most recent trips events are asgggsibéeor a combination of the below methods
- TVP
- TPCM

Each trip alarm log is stored with the following information with respect to the alarm type:

Tripalarntype \ Timestampf alarm Fault details ' Notes
Trip ID Description ~ Trip Uniime User Time Duration |  Current |
1 LTD trip oRhase 1 n n n n
2 LTD trip oRhase 2 n n n n
3 LTD trip oRhase 3 n n n n
4 LTD trip oNeutral n n n n 4P MCCBnly
5 STD trip oRAhase 1 n n n n
6 STD trip oAhase 2 n n n n
7 STD trip oAhase 3 n n n n
8 STD trip oReutral n n n n 4P MCCBnly
9 GF trip n n n n
10 INST trip dPhasel n n n n
11 INST trip dphase n n n n
12 INST trip dPphase3 n n n n
13 INST trip dxeutral n n n n 4P MCCBnly
CustomAlarmLog
Trip alarms for the 10 most recent trips events are asaggsibéor a combination of the below methods
- TVP
- TPCM

Each trip alarm log is stored with the following information with respect to the alarm type:

Custom alartype Timestamgf alarm Alarnactivated / deactivate Notes
Trip Unit
time
1 é 1 3| SeeCustom alarms list n n n

User Time

AlarmiD  Description
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History

ProtectionSettingChanges Log

Changes to the protection settings are logged for the 5 most recent changes for each setting tgiegane@ocessiebination of the below
methods

- TVP

- TPCM

Each protection setting changes log is stored with the following information with respect to the protection setting type:

Previous settitype Timestampf change  Notes
Description Symbol Trtliﬁ’\LeJnlt User time

LTD current Ir n n

LTD time delay tr n n

STD enable / disable b n n

STD current Isd n n

STD time delay tsd n n

I2t for STD enable / disable b n n

INST current li n n

GF enable / disable b n n

GF current g n n

GF time delay ty n n

It for GF enable / disable b n n

NP enable / disable b n n 4P MCCBnly

N Coefficient Xk n n 4P MCCBnly
ZSlI for STD enable / disable b n n Excluding P160
ZSlI for GT enable / disable b n n Excluding P160
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Write Protection

WARNINGChanges and adjustments to protection settings and levels (either local or remotely) should only be
performed by qualified personnel. Failure to comply may result in malfunction or damage of protective
equipment, serious injury or death.

Modifications mademotely over communicatotieMCCB configuration settimays be dangerousgersonnel near the circuit breaker or may
cause damage to the equipmbatpfotection parameters are modified.

Threrefore, remote data write commands are secured with two levels of protection:
- Remote Write Autbatiorparameter at the MCCB fordedddicking out of individual circuit breakers from remote writing access.
- Password Managenwith various secudtgess levels for limiting accessibility of performing certain write commands.

RemotaMite Authorization

To permit writing of data to the MCCB via remote devices (i.e. external to the NROGH,\dRehcas the remote write authorization parameter
must be enabled on the MCCB via the embedded LCD display menu.

This parameter is enabiedhe Configuration menu of the embeddebydisplayating to the Remote Write Authorization symbol as shown below
and changing the value to fAONO.

Refer to thdavigatiosectiorior further informationnavigating the embedded display.

oS0 D
Jr A 5
TESTIN ON 5
@ | & £ =
b — ot

Remote Write Authorization Default setting
ONi OFF ON

ONi enabled]ata writtommand®r remote devigasrmitted.
OFF disabled, dataritecommands for remote devices prohibited.
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Write Protection

Passwordvianagement

Changes to certain configuration settings are protected by varying security access levels. A password auirespeadingytdevel raust be
used when writing data t@ M

Refer to the TemCBROUser Manual for more information on remote writing and reading of data over Modbus communications.

Security access levels and their default passwords are as follows:

Securiticcess Level Classification | Default Password
0 Settings that do not cause damage even if the settings are inc N/A
No password required.

Settings that can causdesired operation or malfuifctiettings are
1 incorrect. fLeveld
Level 1 or Level 2 password required

Settings that caausedamage of protective equipment, serious i
2 deathf settings are incorrect. fLeveld
Level 2 password required.

Changing the Password

WARNING evel 1 and Level 2 passwords should be changed during commissioning to prevent unauthorized
modification to protected settings.

Password changes are performed ushigtihe Darocess withommand I1D: 2001

The new password must be between 4 and 8 characters inclusive; and may consist of a combination of alpleratitees Znamedtal ¢
casesensitive, no special symbols or characters).

1 The Level 1 password can be modified with security access level 1 or 2.
1 The Level 2 password can only be modified with security access level 2.

WARNINGf the Level 2 password is lost, it can only be reset or restored via authorised service and
maintenance tools via the Maintenance Interface Port. Contact NHP for information on restoring lost passwords.
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Trip UnPoweSupply

The P_SErip Unitequires auxiliary power stippperag and provide measurenaatmand configured protedumictions.

Auxiliary power to Thigp Unis selpowered whilst sufficient cusréiotving through MECBbutcanalsobe supplieda external 24V dc power
supplyor uninterrupted functionality.

Selfpowe requirements

Minimum conditionsefeergizing theip Univithout anxéernapowesupply:

- Circuit breaker closed
- Minimum current through the circuit breaker; below is a table per rating

TripUniating 1 Polded 2 Polesed | 3Poleded |

40A b > 14A > 10A
100A > 25A > 15A > 15A
160A > 32A > 16A > 16A
250A > 50A > 25A > 25A
400A > 80A > 40A > 40A
630A > 126A > 63A > 63A

Notice 40ATrip Uniwith 1 Pole feed, will still provide INST protect@xif(+80A)

External 2¥ dc supplyrequirements

An external 2&8icsupplynay be used faminterruptddnctionality of thep Univhilst the MCCB contacts are opelmeiehere is Bufficient
current to provide the miniregoirements &elfpower.

The external 24V dc power soqystybeapable of delivering the necessary maximum curileip binilied any connected accessories.

Trip Unitaccessories  Current consumption @ 24V dc nomin#

P_SETrip Unit 60 mA
TVP 85 mA
TPCM 40 mA

The external 2dd4upply is connected to the circuit breaker in two ways:
- Direct connectitnMCCByiithvia CIP adapter cabRPHQTT14@P160 / P230orTPPHQT BDH(P400/ F630)
- Connectioviathe TPCM provided power supply.
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Trip UnPoweSupply
ExternaR4V dc supply instructiodsCIP adapter cable
Below are the stepsdfarct connectiofipower supply to T Unitvithvia CIP adapter cable:

- TPPHQTT140H (P160 / P250), or
- TPPHQTT160H (P400 / P630).

WARNING.ocal wiring rules shall be respected (e.g. AS/NZS 3000: Wiring Rules) and shall provide
- Separation of the power cables and ELV / communication cables
- Secure the cable along the routing.

Action Note / lllustration

il Switch theICCBo the OFF @iRIPposition. - %

7 7\ )\
j :“ )
B 2\ + P /
\PH2 &)
Using a No.2 Phillips screwdriver, unlock the fron 24 \:/

rotating the lock couateckwise

<8l Open the front cover of the MCCB

3]
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Trip UnPoweSupply

Action Note / lllustration

Insert the CIP connector for the CIP adapter in or %
the connectors marked CIP inside the circuit breg ‘

the lefhand side

Route the cable for the CIP adapter alondémel left
side cable channel of the circuit breaker provided
purpose.

Respect the direction of insertion for the connector:
The adapter part marked CIP must be visible from the front. Avoid forcin
connector when inserting.

Sl Close the front cover oMBEB

Using a No.2 Phillips screwdriver, lock the front c|
rotating the lock clockwise

Terminate the other end of the CIP adapter cable Brown wire +24V dc

! dc power supply terminals White wire 0V dc

97
TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0



.
@ TERASAKI | ;-

Partner

Navigation

P_SETrip UniOverview

P160/ P50

@

=
O
OOO 5 PICKUP

= [0 MO | ==

TESTIN ~_ i i P
<@> 0‘ \c a? READY
s

L Operation key

MIP Port
SMARTrip Unidoystick

4

Embedded Display

P400 / P630

t=l [ 3 7 \ /

9800 @

TESTIN 2 ﬁ o
_—
\E

IrCoarse Setting Dial

IsaCoarse Setting Dial
LED Indication
Unlock Button

N~Njo|loa| b~ |W|IN|E

Qv
)

2
2
€

!

J
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Navigation
Principles of Navigation

The menu navigatiomiselection isaformedising the joystick on the lefTsideJnidisplay.

|

—
i

"@h PICK UP
|

PTA
—/

READY
—/

Button Action | Description |
Navigation between main menus:

b @OA®

t‘ Navigation within a submenu

o Selection / Entering / validation of a setting, by pressing th

Locking / Release Button

By default, changgSETrip Unjprotection settings are protected via a locking function. Navigation of general monitored data is still possible ¢
Trip Urst The lock prevents unauthosisees$ochanges to the folloviliig Ungettings and functions:

- Altering Protection Settings

- Reset or change of measurement statistics

- Return to factory settings

- Modification of tleenotelata write locking parameter

Attempting to use the joystick from aTldpkegditauses the screen to display a padlock indicating the active lock.

e | ——]
O SMAR
OOO pick|up

L

i

Oow

080 1 —
TESI~ NS PTA
—
©) =
—
—l ~ \ W,
|\ J

There are two ways to unlock access:
- By using thenhax adjustment dial
- By pressing the unlock button.

To unlock the_SETrip Unih order to modify the settings, the transparent cover will need to be opened to access the unladjubtrtientor max |
dial.
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Innovatorsin Protection Technology Partne

Navigation

Navigation Menus

e )
O SMAR
OOO plck|lup

O ——]
OOO

I i (@) TERASAKI

©

Theembeddedisplayrovides accessRoSETrip Uniettings and measurement viewing and status via 4 main menus:

i

}@g%oe
[z [: [

.

Protection Measunmaent Configuration Information

Protection Setting Menu

_] 7 N\ L
ull=
) g
OOO __| o) pick|up
OOO —
Ir (A
TES | I\ - PTA
O e R
—
1 = \ .
¢ J

The protection menu consists -ofisnbis to view and edit daighUnjprotection setting.

Refer to theérotectioBettingsection for more detailgach of the available protection setting parameters and their adjustments via the P_SE
Trip Uniéembedded display and dials where required.

Pressing the joystick down dPrtitection Settimgnu allows scrolling through and viewing of the following parameters and options

Threshold Adjustme‘ Time Setting Other Settings

O,
GO | ©

LTDi Longtime protection

STDi Shortime protection

INSTI Instardneougprotectior

GFi Ground fault protection

W® | @

NPi Neutral protection

OEO®E
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Navigation

Measurement Menu

] - S L
ull=
) g

(e)<e) pick|lup

&Y [ T] o =

A

TES | I\ - - PTA

© R

—

1 ~ \ /

- J

The measurement menu is where you can view measurements and set favourites Refectedh@assurements and Setsegtion
for more details on the measurements avaithbl®_SE Embedded display

Pressing the joystick down dieéhsurementsenu allows scrolling through and viewing of the following parameters and options

Measurement Designator / Description Notes
Phasend neutraurrent I, b, B N Inavailable ofP MCCBnly

Ground Earth current

lg

Maximurourrensince last reset

Max. of eadh b, B, N,ImaxImin

Phasephasevoltage U, s W1

Phase to neutralltage Vin \on BN 3Ph+N only
MaximurRhPhvoltagesince last reset Max. of eadbiz, Lbs Us1,UnaxUnin

MaximurRhN voltagsince last reset Max. of eadlin, \on, V&N, Vinax Vinin 3Ph+N only

Phaseotation (sequence)

1-2-3, 132

Frequency f
Activepower P1,P2,Ps, Piot
Reactiveower Q1. Q.. Qo

Maximuractivgpowesince last reset

Max. of eadh, P>, Ps3, Piot

Maximurreactive powsince last reset

Max. of eadhy, Q, Qs Quot

TotaDisplacement Power Factor

Cos 1ot

Energy consumed

Eaim BEin
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Navigation
Setup Menu
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The Setup menu consists eff&rtus to view and chahge Unimbeddedisplayettings for:

- Date & Time

-  Display OrientatemdBrightness

- Standby mode.

- Reset the maximum measurement values.
- Return to factory settings.
- Permission temotelyrite data

Pressing the joystick down d®ettugmenu allows scrolling through and viewing of the following parameters and options

Parameter

Time setting using the menu

\ Symbol \ Description
Trip Untime settings can be adjusted using thisthiersetting constitutes the time portion

User timédt is also possible to setitite antime usintheTVPor TPCM
Refer tate & Tinmsection.

Date setting using the menu

Trip Unidatesettings can be adjusted using thig itémgetting constitutes the date portion
User timédt is also possible to setitite and timesingheTVPor TPCM
Refer tate & Tinsection.

Viewing orientation setting
using the menu

A user can rotate the screen display in four directions: up, down, left or right.
The display contents are automatically optimised based on the orientation for maximu
regardless of orientation.

Menu Brightness adjustmen

FICHENC

The brightness can be adjusted to 20%, 40%, 60%, 80% or 100% (60% by default).

Sleep / Standby setting usin
the menu

When Sleep mode is activated, the display switches off after 5 minutes if there is no m
Trip Unjpbystick. Standby mode is enabled by default and can be disabled.

If the joystick is pressed within 15 minutes after activation of the screen going into sleg
view before sleep mode will be displayed. Otherwise, the display will move to the Main

The output of the standby mode is caused by one of the following events:
- Joystick movement
- A message alarm notification.

Resetting maximum
measurement values using t
menu

This submenu allows a user to reset the stored maximum valuesafagi@samidspower. Thi
reset control is not only for maximum value resaesésinipf the energy counters.

Return to factory settings us|
the menu

®6 ©

This menu allows the user to reset the settings accessilite &miphdnimbedded display,

Authorisation f@motevriting

data using the menu

'é

This submenu allows the user to enable oadtkabkation to write data tdrthéJnitemotely
via thel'VPor TPCIVBY factory defatdtmote write authorisai@nabled (set to ON).

Notice Restoring to factory settings only affects parameters which are configurable Trgngnite P_SE
embedded display. Other parameters which are configurable via remote accessdié2asdch as the
TPCM are not restored to their default settings using this method.
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Navigation
Information Menu
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Pressing the joystick downednfrmatiomenu allows scrolling through and viewing of the following parameters and options

| Symbol Description

Parameter
Trip History @ Information on the last trip daRsder thast Trigection for more information
AX @ Number of operating cycles opening / closing

AL Number of electromechanical fault trips

Notice AX and Adycle counters are only available when the SMART Auxiliary accessory is inste
MCCB. Otherwise, these valuesspidly as 0.

Refer to thBMART Auxiliary AX / AL Status Insécion
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Navigation
Sleep / Standby
il ~ - L
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After 30 seconds of inactivity (no movement of thelheystidi@dded display will 8taadby mogerhereby it vdlitomatically scroll through a
loop ofavouritetheasurements every 3 seconds

RefelSetting Favourisection for information on how to set favourite measurements to be displayed in Standby mode.
If Sleep mode is activdtedh the information mémel display switches off afténdtes of inactivity

If the joystick is pressed within 15 minutes after activation of the screen going into sleep mode, the lasbdéewibémdisgEged. Otherwise,
the display will move to the Main menu view.

Notice If less thanfavourésare selectedhe displdirst actives Sleep / Standby mode after 30 seconds
and theturns off after 5 minutegardless of Sleep /Standby isaidabled.
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tion Technology Partner

Commissioning

Starting thé®>_SEMCCHor theFirst Time

WARNIN@eforapplying powerthe MCCB for the first time, an initial inspection must be performed.

At first stattp, before being able to access the various menus, the embeddquatigpiagy uskr to set the orientation, brightness and Standby
modeThese settings can be confirmed using the joysticklmemithsiligtof the display.

Once the correct setting has been selected, press the joystick to confirm the setting and move on to the next screen.

After these three settings are confirmed, the Main menu is displayed.

Note / lllustration

Orientation of the display

@ Push the joystick upwards or downwards tg
the orientation of the display

Press the joystialtoconfirm the choice

Setting the screen brightness

@ Push the joystick upwards or downwards to s
brightness.

Press the joystidlto confirm the choice

Activating/deactivating Standby mode

@ Push the joystick upwards or downwards to
activate/deactivate Standby mode.

Press the joystialto confirm the choice

Navigation throughitiesn menus

ﬁ
(2
ol
I

VI After these three settings are confirmed, the Main =
displayed. 4@\»
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Commissioning

LTD ProtectioAdjustmentgl, t)

WARNIN@RIsk of nuisance tripping.
Only qualified personnel are to set the protection levels. Failure to respect these instructions may cause death,
serious injuriesaeguipmentamage.

After having set the display, niexIsetpoint andurrent should be asffollows:

Action Note / lllustration

Turn the MCCB to the OFF Position

Open the transparent flapdar to access the max |
adjustment dial

O
Using a PHBH2 or PZ&ze screwdriveotate thig :’}A\
Al adjustmemtialto the maximum scale value of | “r'

Note
The display automatically switches to Unlocked msideyamoto modify |
Irvalue. Thevalueandiconis then display&dinverted colours

=9 3
&) Pushthe navigation joystick dowimeadjustment of thy Q5% [[ @ 125 -
valuel l<)> * i@ -

By
I : 833 S m=
M Press the joystioko confirmew value. °A|I @ 120. o o

&
I5
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Commissioning

‘ Note / lllustration

At this stage it is possible to modify the other protg
settings.

e
= 120, =
To do this, it is importargreain in Unlocked mode ¢<)> ﬁ g

unsure only press the left arrow once.

s =

Pressing more than once will lodisfitay, the display
would need to be unlocked tegdo

Note
Check that the entire setting parameters icon to the left of the setting value |
displayed in the inverted colour

. L
i =
igation joysti ] 8
6 Move the navigation joystick upwards or downwarg 0 120
select another setting parameter. 1(@) @ A i@ =
i} e
L

Press the joystidkto confirm the selection. The disp
immediately ask you to change the value selected|

Move the navigation joystick upwalolsrowards to
perform the setting.

EE]O
. . ) g
)| Press the joystioko confirm the new value & ’j -
pREEY (i) 120. W=y
{ \‘ T — =
- &Qf)\
NI
1% Repeat steps 5 to péoform another protectadting
b, -
O, KD
P81 Move the joystick to the left to first return to locked 889 II =
a second time to exit and return to the Main menu. = @ “ ﬁ =
4l<> i
1 === \
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Commissioning
Navigation and SettjsAfter the First Setup
After setting the masetpoingk dial) it is necessary to:
- Set the other protection parameters for the circuit breaker

- Set thd@Trip Unitlock

Belowseslas an example for setting all other protectionRefengBrotection Settirgesction for more information in additional settings.

Action ‘ Note / lllustration

Open the transparent flap in order to access the un
button.

Move the joystick to the left or right to select the mer
Pl (Protection or Configuration)
containing the parameter to be set.

KBl Press the centre of the joystick to access the menu

yll Move the joystick upwards or downwards to select
parameter to be set.

OM -
=
: g _:
= >
€ 0= [0

Briefly press the unlock button using a rounded tip
a ballpoint pen.

Note
The embedded display automatically switches to Unlocked mode. TI
icon found to the left of the value to be set is then displayed in invert
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tion Technology Partner

Commissioning

Action Note / lllustration

u
5 Move the navigation joystick upwards or downward 8§80E @ 120 :.
the desired value or method. t<> ¥ z@ =
¢ ok ¢t J =
| =
T 1
B .
650 o poce
. . . Q0 [I s
Il Press the centre of the joystick to confirm the new § ( > @ 117 ﬁ ),
——r——— =
——
p
i L
Lk
ogoo g ke
080, III o |:|
At this stage it is possible to modify other settings ¢ ({)) @ 17, ﬁ =]
sl current menu. To do this, it is important to remain ir L & -
mode
Note
Check that the entire setting parameters icon to the left of the setting vg
displayed in the inverted colour
Move the navigation joystick Q -
050, —
B upwards or downwards ¥ [T
to select another setting <> @ 17, ﬁ -
parameter L= =
a 5 [r—
) ) ) ] = O N B
Prgss _the centre of the joystick or move it to the rig l_r - :
ilo}l adjusting the value. AN @ 5.0s @ =
The display will then ask you to modify the value. : <>~b
S
//
INB Repeat steps 6 and
g =
Move the joystick to the left to first return to locked e85 [T] o &5
12 - - -
a second time to exit and return to the Main menu. N @ =
O =

Notice If there is no movement on the navigation joystick for more than 30 seconds, Locked mode is
automatically activated again.
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Commissioning
Accessing Measurements

Refer to theleasurements and Setsegtion for more details on the measurements available on the P_SE Embedded display

Note / lllustration

r—
[SMART

PICK UP

Move the joystick to the right to select the Measuren
Then press the joystick to access the Measurements

Ir (A

[ ]
PIA
.
READY
 — |

Move the navigation joystick dowrwanpisard® view
theavailableneasurements.

4@» —/3 54A w Z

<l Move the joystick to the left to return to the Main m{ 08;|
«©®
bl
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Commissioning

Setting Favourites

Default Display Favourites are deactivated by default.
To manage favourites, proceed as follows:

Action Note / Illustration
. . . OOOO rh sickp
1 Move the joyS'[IC.k to .the right to select the Measuren ) lI o s m:
Then press the joystick to access the Measurements (A}» I @ ﬁ @ =
1 ~~ .
B L
T =
. Move the navigation joystick downwards to select t| 888 II =1 A R
to be set as the favourite. (( > % giﬁ i@ =
—
o
clh
Briefl h f the joystick firm th e — S e
riefly press the centre of the joystic .to confirm t.( 030 ,I 1 82A -
KM A star appears on the measurements icon to confiri = @2 63A s
- <( > 3 54A
validation. = =
1 v%
X
\\f/
B Repeat steps 2 and 3 to add other favourites.
cp
. .
To delete a favourite briefly press the centre of the - g
5 joystick on a view confirmed as a favourite. °°:\[|: @} %ﬁ LA
The star disappears on the measurements icon to <§@> 3 54A i&i :
confirm the validation. %)\
>
\f/
ﬁuj:o . ]
S . &8 o m=«
;@ Move the joystick to the left to return to the Main mq <
X
«@ o
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tion Technology Partner

Commissioning
Accessing Setup Settings

Default Display Favourites are deactivated by default.
To manage favourites, proceed as follows:

Action Note / lllustration

9 L
Move the joystick to the right to selgetupaenu. E )
1 Then press the joystitk access ttgetupmenu. <>» ’ @ q iﬁi =

Move the navigation joysfiekards atownwards to vie, =) [I

the available settings. I o~
1O

3/
®
(L)
o

n
Q9 __On A =
kW Briefly press the centre of the joystick to confirm thy ({AI F ®00,19 ﬁ 2

4 Move the navigation joystick upwards or downward
change the setting.
(IER3
8880 PEXWP
5 H : + (e} (A
3 Briefly press the centre of the joystick to confirm the e % 1009 o
2O
N7
(@ Repeat steps 2, 3 and 4 to clathgesettings.
.

u

O, o —

y@l Move the joystick to the left to return to the Main mj 2 E
«@ g &=

i =

112
TemBreak PRO p-Model-MCCB-Smart-Electronic-160A-to-630A-User-Manual i V1.9.0



tion Technology Partne

@ TERASAKI ‘

Commissioning

Settings Available Settings

Time Hours / Minutes AM / PM - NO

Day / Month / Year,
Or Values D/IMIY NO
Year / Month / Day

Date

Display Orientation Yy !9y 1Y I ] ¥ NO

Display Brightness 20/40/60/80/100% 60% NO

Sleep OFF /ON OFF NO

Max Measurements Rese RESET - YES

Factory Default RESET - YES

Data Right Permission ON / OFF ON YES

Phase Sequence 1,2,3/1,3,2 1,2,3 YES
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Troubleshooting

Troubleshooting

In the event of a problem when using the T&RBs3aikem, this section provides advice on how to resolve issues.

| Problem description Possible cause Remedial advice
i@ Ready LED OFF Insufficient or no power tdtipe| Verify power supply requirements. RefpridoPower Supp$gction.
Unit

If Trip Unik selpowered:
-MCCB must be closed and load drawing sufficient current through
- Verify the current through the MCCB poles meets the minimum re

If Trip Unis externally powered:
- Verify external 24V dc power supply is operational at correct volta|

Incorrect or faulty wiring Verify integrity of wiring and connections

If Trip Unis seHpowered, verify and correct any:
-Loose connections to line and load terminals
-Incorrect terminals / conductors / connector pins

If Trip Unis externally powerdweak for and correct any:
-Loose connection of CIP connector and cable
-Loose connectiohCIP cable to extesugiply terminals
-Incorrectupplyerminals / conductors / connector pins

Refer t&xternal 24V dc supply instrusectien

Pl Ready LED flashing orange Incorrect settings Verifyadjustment dials are in correct defined positions

For3PMCCRBensure that NP (Neutral Proteistimt)enabled.

Trip Unis faulty Replace MCCB
I The embedded dispsalylank Insufficient or no power tdtipe| Verify power supply requirements. RefpridoPower Suppdgction.
Unit

If Trip Unis selpowered:
-MCCB must be closed and load drawing sufficient current through
- Verify the current through the MCCB poles meets the minimum re|

If Trip Unis externally powered:
- Verify external 24V dc power supply is operational at correct volta|

Incorrect or faulty wiring Verify integrity of wiring and connections.

If Trip Unis seHpowered, verify and correct any:
-Loose connections to line and load terminals
-Incorrect terminals / conductors / connector pins

If Trip Unis externally powerdteak for and correct any:
-Loose connection of CIP connector and cable
-Loose connection of CIP cable to external supply terminals
-Incorrect supply terminals / conductors / connector pins

Refer técxternal 24V dc supply instrusgatien.

Display is not seated correctly| Verify display connections are not damaged or dirty:
-Unclip embedded display fromirtheJnit

-Verify connection mns gold tabs on underside of displajean and
free of debris.

-Reinsert display and click into position firmly.

Display is faulty Replace display
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Problem description

Possible cause

Remedial advice

4

Trip Unibver temperature alarm
(Internalrip Uniemperature >
105°G

Excessive ambient temperatul

Verify ambient temperature surrounding the MCCB do not exceed the m|

ambient temperature rar®f€C...+70°C)

Loose terminal screw or cond|
connecting screw.

Verify and correct any loose connections to load and line terminals.
Refer to torque and connection requiremen8iraRROP_SE Installation
Instructiorsupplied with MCCB

Increased contact resistance,
loose internal connection or
contact failure.

Replace MCCB

High proportion of high freque
distortion in load current.

Decrease distortion content of load circuit

Abnormal voltage on load side

Excessive wear of contacts

Foreign matter interfering with
contacts or contact surfaces

Replace MCCB

Unable to turn breaker ON

Reset operation not conducte(
after tripping operation.

Perform reset operation.

UVT not energised

Apply voltage to UVT

Circuit breaker service life eng
due to large number of switchi
cycles using SHT or UVT

Fault of tripping mechanism

Replace MCCB

Nuisance tripping of the breakel|
without reaching the rated curre

Vibration and/or shock

Dampen vibration of MCCB and review installation requirements

The installation has a significal
level of harmonic distortion.

Decreasharmonicsontenfcontact NHP for Power Quality analysis)

Electromagnetic induced
interference (from nearby
conductors or external radio
sources)

Review nearby sources of conducted and radiated emissions (e.g. radio
highspeed switching devices including variable frequency drives)

Excessive surge

Isolate and mitigate surge source (e.g. surge protection devices)

Erroneous connection of contr
circuit for SHT or UVT

Verify control wiring and supply to SHT and UVT

Nuisance tripping of the breakei|
during start up

Excessive inrush starting currg
due to load type

Review INST and STD protection settings for load type where applicablg

Switching operation ofcidta
motor starter, incorrect wiring

Verify and correct any issues wittefitastarter wiring with respect to the m
windings and phase sequence. Refer to motor and/or starter manufactur

Shorcircuit in motor (e.g.
windings, starter circuit)

Verify and correct any issues with motor wiring. Inspect and verify motor|
insulation. Refer to motor manufacturer

Erroneous connection of contr
circuit for SHT or UVT

Verify control wiring and supply to SHT and UVT

No trip at pickup current

Failure in selectivity/coordinati
with upstream circuit breaker (
fuse

Review selectivity/coordination study and protection parameters of each

Incorrect protection settings

Review enabled protection settings ensuring correct pickup curcsiagriolr
load type. (e.g. LTD, STD, INST pickup currents and time delays)
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AnneXAT Dimensions

P160 Dimensions
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