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About Beckwith

Power System Protection Solutions

Beckwith Electric, founded in 1967, is a premier provider of
innovative and high quality products, technical services and
solutions that meet the needs of customers involved in the
production, transmission, and distribution of electric power.

Beckwith Electric introduced the first solid state tapchanger control in
1968, and was the first to develop the microprocessor protective relay in
1981. Today, Beckwith Electric has thousands of protection and control [
units in service worldwide, with a reputation for cutting-edge technology,

defined by its customers and refined by Beckwith. This success starts with Beckwith Electric Employees and their
commitment to quality in the products, all 100% designed and manufactured in Largo, Florida, U.S.A.

Beckwith creates solutions that protect power systems around the world. Beckwith's field-proven smart distribution
automation conftrols for fransformers, regulators and capacitor banks incorporate unique conftrol strategies, advanced
microprocessor architecture and cyber security compliant communications. Power systems protection solutions include
generator, fransformer, feeder, recloser and distributed energy resources. Additionally, Beckwith’s fast motor bus
fransfer systems provide continuous, reliable motor protection, working to preserve process reliability. Beckwith also
offers advanced synchronization systems for the automatic synchronizing of a generator with the best accuracy in the
industry to assure safety for your most expensive asset.

Beckwith is the leading provider of innovative solutions for Smart Grid Volt/VAr Optimization (VVO) and Conservation
Voltage Reduction (CVR). The capacitor controls and regulator/LTC controls designed by Beckwith Electric incorporate
advanced features to enable maximum benefits to be derived from an Integrated Volt/Var Management (IVVM)
system. With Smart Voltage Reduction and Smart Reverse Power, these can be applied as stand-alone controls with no
communications, or as a critical part of an overall centralized IVVM system with extensive communications.

At Beckwith Electric, we believe that the essential Smart Grid application with the quickest payback for our customers is
voltage reduction. By coordinating capacitor bank controls with regulator and LTC controls, a flatter voltage profile
can be obtained across the entire distribution circuit. This enables greater levels of voltage and load reduction, either
continuously or on command. On command voltage reduction reduces system peaks and the amount of reserve
capacity required. This can delay the necessity for additional generating units. During emergency conditions, the ufility
can reduce load temporarily while procuring additional generation. Another benefit is the ability to use voltage
reduction in lieu of starting up additional generating units when short-term demand overtakes online generation
capacity. Long-term voltage reductions, performed regionally, can help extend the life of transformers and other
equipment that would otherwise be forced to operate aft full load capacity. This postpones the need for capital
expenditures to upgrade transformers, distribution and fransmission circuits, and consfruction of new substations and
generating facilities.

Much of Beckwith's success comes from listening to customer feedback and using that information to influence the
design features of its products. Even with over 25 patents, our core principal contfinues to be “Products defined by you,
refined by Beckwith.”

For additional company or product information, please browse our website or contact a local Beckwith Sales
Partner or Regional Sales Manager office near you.

f ) Facebook.com/BeckwithElectric
9 6190 118th Avenue North

\) Largo, FL 33773-3724 U.S.A.
\y Twitter.com/BeckwithCompany

www ) BeckwithElectric.com
\-) YouTube.com/BeckwithElectric
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Distribution Protection
o M-7E5TA D-PAC .. i, Page 6
¢ M-7679 R-PAC.. . i Page 8

Generator Protection

+ M-3425A Comprehensive
GeneratorRelay.....ccooviiiiiiiiiiii Page 10

+ M-3410A Small Generator Relay.................... Page 14

Transformer Protection
« M-3311A (2, 3, or 4-Winding) Relay................ Page 12

¢ M-765TAD-PAC. ... Page 6
+ M-3410A Intertie Protection Relay.................. Page 14
¢+ M-3520 Intertie Protection Relay.................... Page 16

Motor Bus Transfer (MBT)
+ M-4172 Digital MBT System For Low

Voltage (LV) Switchgear Applications............ Page 18
o« M-4272 Digital MBT System......ccoceeiveniininnnnne. Page 20
Synchronizing
¢+ M-5625 Syncrocloser® Digital

Synchronizing System.........ccooiiiiiiii e Page 22
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Protection Quick Reference Guide

Protection Quick Reference Guide

Function | Description M-3311A | M-3410A | M-3425A | M-3520 | M-7651A | M-7679
59PP | Phase to Phase Overvoltage ) S
60FL | VT Fuse-Loss Detection S S S ) S

64(F/B) | Field Ground/Brush Lift-Off Detection o
64S 100% Stator Ground Fault by 20Hz Injection (@)
67P Phase Directional Overcurrent S S S
67G Ground Directional Overcurrent S S
67GS | Sensitive Ground Directional Overcurrent (@) (@)
67N Residual Directional Overcurrent S S ) )
67Q Negative Sequence Directional Overcurrent S S
| e T s | o
79 Reconnect Enable Time Delay S o S

81(0/U) | Overfrequency/Underfrequency (o] S S ) S S
81A Underfrequency Accumulation S
81R Rate of Change of Frequency S (@) S S

87 Phase Current Differential S S
87GD | Ground (zero sequence) Differential S S
87H Phase Differential High Set Overcurrent S
87T Phase Differential (Harmonic Restrained) S
AR Auto Restoration S S S S
BM Breaker Monitoring S S S S
CCM | Close Circuit Monitoring S S

HLT/MM | Hot-Line Tag/Maintenance Mode ) S

TCM Trip (Aux Input) Circuit Monitor S S ) S
TF Through Fault S
THD/TDD Total Harmonic Distortion / S S

Total Demand Distortion

Function | Description M-3311A | M-3410A | M-3425A | M-3520 | M-7651A | M-7679
21 Phase Distance S O
24 Overexcitation (@) S
25 Sync Check S S S S
27 Undervoltage (0] S
278 Bus Side Voltage Supervision ) S
27G Undervoltage (Neutral) S S
27PP | Phase to Phase Undervoltage S S
27TN Third Harmonic Undervoltage (Neutral) S
32 Directional Power S S ) S )
40 Loss of Field S S )
46(DT/IT) | Negative Sequence Overcurrent S S S S S )
47 Negative Sequence Overvoltage S S
49 Winding thermal protection S S
50/27 | Inadvertent Energizing S
50BF | Breaker Failure S S S S
50DT Si?}lr:git’irgrlwe overcurrent for split-phase S
50(G/N| I(rllls;%r;r’r(c;l;’\eous/Deflnl’re Time Overcurrent S S S S S
50GS | Sensitive Ground Pickup (o) o
50P Instantaneous/Definite Time Overcurrent S S S ) )
50PAF | Arc Flash Overcurrent (@)
51G Inverse Time Ground Overcurrent S ) )
51N Inverse Time Residual Overcurrent S S ) )
51GS Sensitive Ground Inverse Time Overcurrent (@) O
51P Phase Inverse Time Overcurrent S S )
TR il S el s | s [ s s s
59 Phase Overvoltage (o] S S S S S
59D Third Harmonic Voltage Differential S
59G Ground Overvoltage (0] S S as 59Vz1
59N Residual Overvoltage S S S
591 Peak Overvoltage S S S

Vo e P

i ", “"”"ﬁ

S = Standard Feature

O = Optional Feature

www.BeckwithElectric.com




Power System Protection Solutions

Power System Protection Solutions

M-7651A D-PAC

Protection ettt ettt ettt ettt ettt et et e e ettt en,
. . . o : B Source
¢ Over 30 Protection Elements for optimal protection of BECKWITH : R . :
Power Distribution Systems Frecmmo oo : M-7651A D-PAC

+ Ready to use advanced Protection Schemes for . Protection, Automation and Control System for Power Distribution Applications

applications including Feeder Protection, Bay Control e B s s e : : / 3

and DG Interconnection Protection m = : 3
8 Setting Profiles (o P : 9pp  Vir, Ve, Voa, Ny )
Comprehensive /O Matrix provides visual e G D : e 0

confirmation of enabled functions and selected nggt”:gw Frecgl:?ncy 0vervo|tage Negatlve Undervoltage
- ) ) . < Phase
outputs improving security Change  + Under gh oPh  Glanolsge - Phaseto-Phase
esiaual
« Peak

¢ Arc Flash Protection including: Maintenance Mode,
Reverse Interlock Bus Protection, Optional Optical
with Overcurrent Protection

/
¢ Compatible with Optical Point and Loop Sensors /
Directional VT Fuse Loss of Inverse Time Arc Flash* Time Breaker  Negative Directional 3
Inverse Time Loss Field Overcurrent Overcurrent  Overcurrent  Failure Sequence  Power : |1 |2 |3 IN @
1 i i . Overcurrent * Phase with « Phase Overcurrent : » 12, 15y )o
Automation/Communications : - Phase Voltage Control/ + Neutral Definite Time
: + Neg. Seq. . ﬁgittrrzllm Inverse Time
+ Front panel USB and SD Card ports for local programming and data transfer " Neutral :
¢ One or two optional serial ports (TIA-232, TIA-485 or Serial Fiber) 5 /-\5 /\5 : 1_
+ Opftionalsingle or dual Ethernet ports (copper or fiber) with simulfaneous multi-user and multi-protocol support : 67G @ @ : / l.
¢ Protocols supported include: MODBUS, DNP3.0, Optional: IEC61850 : S , _ : 1
. . : : ueraunrent Overcument  Overeurrent : R
¢ Comprehensive Cyber Security tools for NERC CIP Compliance : Ground, SEF Ground, SEF Ground, SEF : lg/sEF P
. nverse Time .
¢ |EEE 1686 Compliant : : 52 0
: Overvoltage Undervoltage : w
: Multi-Shot Auto Recloser : e
: Three Phase Ganged Operation + : Breaker r
Control : v :
. : : : F
¢ (4) programmable Inputs and Outputs, expandable to (12) Inputs and (12) Outputs, plus three Virtual Inputs : /‘\ : )
: : /
¢ User programmable front-panel LEDs and pushbuttons : @ Syne Check . 7 ) E—‘
: : 1
Monitoring IPScom® PQ Monitorin Data Logai Hot-Line Tag/ Vz1
. . . L. . Communications Software 9 ata Logging Maintenance Mode OR 3
¢ Power Quality Monitoring up to the 63rd Harmonic including THD and TDD
IPSlogic® Demand/Energy Digital Fault (Waveform) Cold Load Pick Vz1, Vz2, Vz3, Nz
+ PQ Viewer (ITIC Curve) Programmable Logic Metering Recording ickup
- i i . Eight Settin PQ Viewer Sequence of Load Encroachment
¢ Sags, Swell and Sub-Synchronous Transient Detection : [ ght Setting } [ £ Viower } [ g ooduence of ] [ noroa ] Load
¢ Advanced Data Logging and Load Profile Recorder [ Over 30 Protection } [THD(TDD Monitorin_g,j [ . j [ Digtal 86 Lockout j
¢ 3500 Event Sequence of Events (SOE) Recorder Elements Alarming and Protection
. . . . : Number of
+ 100 DFR quality records of up to 480 cycles each with an adjustable sampling rate up to 128 s/c : Protocols: [Trip/Close Coil Monitor] [ Auto Restoration ] [Web Browser Inten‘ace} E'e";e"ts
: MODBUS
: DNP 3.0 SAv2 [ Breaker J [ Trip and Target j [S IrI?IG -B T|me_|__|_L }
. . . : -to- Wear Monitor Counters nchronization
IPScom® - Uncomplicated Software for Complex Power System Applications D | SmanD2R (e ioPeen . d U
. . . . : Synchrophasors p . .
¢ Integrated Metering, DFR and PQ Visualization Tools : IEC 60870-5-104 +p [ Y CsT182) } [ Self Diagnostics ] [AFC Flash Protection +]
+ Search and filtering tools for analysis of SOE, DFR and PQ records + Optional Feature

+ [PSlogic Programmable Logic A Feature available at future date via firmware update

Flexibility Port 1" Port2 * Port3* Port4 [ Front Bert, IRIG-B
¢ Fast and easy refrofitting for most popular relays in existing cutouts using Beckwith's Adapter Panel Technology™ TIA-232 Ethernet Ethernet TIA-232 wee aﬁ{g

] . ) n ) o ) ] o TIA-485 Fiber Optic Fiber Optic TIA-485
¢ Use the same mounting points with no panel modifications and similar connection points for analog and digital Serial Fiber Or Copper Or Copper Serial Fiber

signals, eliminating the need for a complete rewire of your panel.
www.BeckwithElectric.com 7



Power System Protection Solutions

Power System Protection Solutions

M-7679 R-PAC

Protection, Automation and Control System for Recloser, Switch, Sectionalizer and
Advanced Distribution Automation Applications

Protection and Control
+ Over 30 Protection Elements for optimal protection of Power Distribution Systems

¢ Compatible with Three-Phase Ganged (Std) and Independent Phase Capable
Switching devices such as Reclosers, Switches, Sectionalizers and Breakers

Four (std) or Six (optional) Low Energy Analog (LEA) or VT voltage inputs

Recloser Settings Wizard assists in creating file for most common settings for
Recloser applications

¢ Comprehensive /O Matrix provides visual confirmation of enabled functions
and selected outputs improving security

Avutomation/Communications

ALARM A8 c

SELECT
AC/BATTERY B msz

ALTSETTINGS B
M
| J N/G/SEF
50

51

HOT

BE00) wes
HEEE T
REMDTE R[C UND
DISABLE DISi BLE

BECKWITH ) H-—-l
ELEchcD‘co' Mo d uss

G Smart Flash
SD Card

rotection Systems®

¢ Pre-built functions for Advanced Distribution Automation Applications including Recloser, Switch, Sectionalizer,

and Loop Schemes

¢ Comprehensive Embedded Cyber Security tools to implement NERC CIP requirements, including IPsec and

Radius server security
Front panel USB and SD Card ports for local programming and data transfer

Optional single or dual Ethernet ports (copper or fiber) with simultaneous mulfi-
user and multi-protocol support

Protocols supported include: MODBUS, DNP3.0, Optional: IEC61850
IEEE 1686 Compliant
+ One or two optional serial ports (TIA-232, TIA-485 or Serial Fiber)

IPScom® - Uncomplicated Software for Complex Power System Applications
¢ Integrated Metering, DFR and PQ Visualization Tools
+ Search and filtering tools for analysis of SOE, DFR and PQ records
¢ IPSlogic Programmable Logic

M-7679 R-PAC

Protection, Automation and Control System for Recloser, Switch, Sectionalizer and Advanced Distribution Automation Applications

Source

A

Switch VT Fuse
Sectionalizer Loss

Directional
Power

L4

Residual (3 lo)

Directional Inverse Time Time Overcurrent
Inverse Time Overcurrent « Phase
Overcurrent « Phase with « Ground, SEF
« Phase Voltage Control/

« Ground, SEF Restraint

+ Neg. Seq. + Ground, SEF

@ @ e @ @

Frequency Frequency Overvoltage Negative Unden/oltage
Rate of Over hase Sequence ase
Change « Under Phase to-Phase Overvoltage Phase to-Phase

+ Residual
« Peak

Vv1, Vy2, Vys,

=

Nv 3 vo)

Negative
Sequence
Overcurrent
Definite Time
Inverse Time

Breaker
Failure

5

Reclose Relay
e Three-Phase Gange

d

5
(51N)

u@”

1 52

4 Recloser

I, 12,
13, lg/SEF

THD/TDD Monitoring,
Alarming and Protection

Number of
Elements
4

Residual Time Residual Inverse Residual
* Independent Phase Capable + Overcurrent Time Overcurrent  Directional
Loop Overcurrent
Scheme Inverse Time
1
(25 D
NG )
Sync Check
VZ1
Overvoltage Unden/oltage or 3
Vz1, Vz2,
IPScom® ‘tori Hot-Line Tag/ V23, Nz
[ Communications Software ] PQ Monitoring Data Logging Maintenance Mode ]
IPSlogic® . Digital Fault (Waveform) ; V
[ Programmable Logic ] Demand/Energy Metering Recording Cold Load Pickup Load
PQ Viewer Sequence of .
[ Eight Setting Profiles ] (ITIC Curve) Event?s Recording Load Encroachment Logic

[Over 30 Protection Elements

(
(
E
E
E
E

N 2 A A P DO 4

(
(
[
[
[
(

NP2 N e W N O a4
N N N YN YN Y Y

)
)
)
)
)

(=)

Moniforing Protocols: Trip/Close Coil Monitor Auto Restoration Web Browser Interface
. . . . . . . MODBUS
¢ Recloser Status Monitoring fool displays real tfime reclosing sequence and fault clearing fime DNP 3.0 SAV2 Broaker T and Target Gounters oIRGB Time
. . . .. . Wi Monit nchronization
¢ Power Quality Monitoring up to the 63rd Harmonic including THD and TDD St P2p (PeertoPeerlo oot Y am)
¢+ PQ Viewer (ITIC Curve) Ecoosrostawy | [ Ve Recloser Satus
¢ Sags, Swell and Sub-Synchronous Transient Detection .
+ Optional Feature
¢ Comprehensive Suite of Advanced Diggnosﬁc Tools A Feature available at future date via firmware update
¢+ Advanced Data Logging and Load Profile Recorder —— EECSEEIEEER I e
+ 3500 Event Sequence of Events (SOE) Recorder
. . . . Port 1 Port 2* Port 3* Port 4* Front Port IRIG-B
+ 100 DFR quality records (up to 480 cycles) with adjustable sampling rate up to 128 s/c TIA-232 Ethornet Ethormet TAo32 Type B USB
TIA-485 Fiber Optic Fiber Optic TIA-485 SD Card
Serial Fiber Cog;)er Cog;)er Serial Fiber
Flexibility

+ Two ways to upgrade your existing control
¢  M-2979 Cabinet for replacement of select complete recloser or switch controls

& Adapters for retrofit of some of the most popular controls in the existing cabinet
www.BeckwithElectric.com ¢



Power System Protection Solutions Power System Protection Solutions

M-3425A Comprehensive Generator Relay

Integrated Protection System for Generators of All Sizes.

™, These functions are available in il
the Comprehensne Package. A Uity System

v TARGETS o M-3425A Typical subset of these functions are also
i 0 Connection Diagram available in a Base Package.

RELAY BRKR
TARGET
OK CLOSED TARGET PS 2 RESET

G aertna e ' This function is available as a 52.
optional protective function. Unit
This function provides control for
M-3425A 2 Sfuect LU
GENERATOR PROTECTION = M_3425A (\,._J the function to which it points. # -,,-“A"’_}j
Integrated Protection Systems® % =
BECKWITH OUTPU 3 et —
raera L men. v GiE ma e e Rt e D
S ” Integral HMI (Note B} VT (Note 1) |
{Optional)
- | CT (Residual}
| Metering ] Mate 4
The M-3425A provides protection, control, monitoring and user interface functions for generator protection. Ry
® - z
Stored targets and oscillography can be IRIG-B synchronized. Dual RS-232 ports and an RS-485 port provide user- | %‘” Gen
inferface communication capabilities. The S-3400 IPScom Communications Software is included for direct serial or ﬂ%'
remote communication access. Waveform data can be downloaded using the M-3801D IPSplot PLUS Oscillograph Lmﬂmﬁ“ ~ /l\ ~
Analysis Soffware which allows for plotting and printing of the downloaded oscillographic data. ~Rear TIA-232 i e S S e Ve
Communication EEnng) &w {Mote 1)
Rear Ethernet
¢ Exceeds [EEE C37.102 and Standard 242 requirements for generator protection Port (Optional) —T~T—
. . . Rear TIA-485 Ncte 3} J
¢ Protects generators of any prime mover, grounding and connection type Communication @
¢ Provides all major protective functions for generator protection including:
¢ Out-of-Step (78) i
+ Split-Phase Differential (50DT) r\hsen Diagnostics | (J->_/J>_\ /J)_O—(}C\
. . Dual Power Supply — —'{;
¢ Under Frequency Time Accumulation (81A) e 78 k_ﬁ st 32 {21 {50 {49 ){ 46 \:D_
¢ Inadvertent Energizing (50/27) Breaker A
il e e g
¢ Turn-to-Turn Fault (59X) T — m— o i @@N o
¢ Expanded IPScom® Communications Software provides simple and logical setting and programming, including : ; Ly " )

He L -

g
-
=]
[ =]

logic schemes

Waic

=

o

+ Simple application with Base and Comprehensive protection packages

¢ Load encroachment blinders and power swing blocking for system backup protection (21) to enhance security ""’u:"ﬂ‘;;:.::h a2 N @ = .
during system abnormal conditions C‘""@ 7 '

{Mote 4) CT (Meutral)
\@_ {Nates 2 & 5)

+ Options:

H High-impedance Grounding with Third Low-impedance Grounding with Ground Differantial
¢ Ethemnet Connection Harmomic 100% Ground Fault Protection and Overcurrent Stator Ground Fault Protection

¢ Field Ground/Brush Lift-Off Protection (64F/B)
¢ 100% Stator Ground Fault Protection by low frequency injection (64S)

¢ Expanded I/O (15 additional Output Contacts and 8 additional Control/Status Inputs)

www.BeckwithElectric.com 11



Power System Protection Solutions Power System Protection Solutions

M-3311A Transformer Protection Relay
Protect Transformers and Other Important Power System Apparatus.

M-3311A Typical
Connection Diagram

L e s Two Winding Model - o
T o e my ' ' : ™ This function is available as a
M-331A - standard protective function.
TRANSFORMER PROTECTION . _ : : [A]
Intograted Protection Systems™ | ghlf. funﬁ;{)?[ IS axlurjallztib:; in tIF.'ne )
: ptional Voltage Protection Package
:;:.::..le i EI OUTPUTS i
M-33114
T Tarasts T 1 W’Indlng 1
The M-3311A protects the distribution transformer, one of the most expensive and most valuable distribution assets. 'c,ptrfma“ ) e 20 = 51 D (W1)
. . . . . L Integral HMI IS
The M-3311A provides protection, control, monitoring and user interface functions for two, three or four-winding {Optional) = = 51M
transformers. Includes restrained and unrestrained differential protection, overcurrent protection, and optional voltage, @TD@ e VA AJ
and underfrequency protection. Multiple setpoint groups and user-implementable logic schemes provide flexibility. YY Y
Dual RS-232 ports and an RS-485 port provide user-interface capabilities. Sequence Of 57 et
( Events :I GE'/I /)_C\M D W{r@}g 2
¢ For Transformers of All Sizes: { Waveform Capture | o

¢ 2,3 or 4 winding Transformers for Transmission and Distribution applications RIGE

¢ Generator-Transformer Unit Overall Differential BF / - A

+ Unit Protection of Other Electrical Apparatus and certain Bus Arrangements Communication

(including those with a transformer in the zone) i Rear RS-232/485 “;. i

Communication

¢ Addifional Applications: : .
Multiple Setting

+ System Backup Protection Groups

¢ Load Shedding (voltage and frequency) Programmable IO

¢ Bus Protection /" Programmable
¢ Individual Breaker Failure Protection for each winding input Logic @ @ @ L
Available voltage configurations include zero, two or four voltage inputs Self Diagnostics rB

Ground Differential configurations include one, two or three current inputs Dual Power Supply —
Ot
Optional Ethernet Connection and Expanded I/O (Opfional

Optional Voltage Package includes: @—@—@—@ T -3

¢ 24 Volts/Hz Overexcitation

](‘_\
AR T

i

* & o o

¢ 27 Phase Undervoltage

¢ 59G Ground Overvoltage
¢ 810/U Over/Under Frequency

www.BeckwithElectric.com 13
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M-3410A Intertie/Generator Protection Relay

Facilitates standardization for small/medium intertie and generator protection applications.
The M-3410A Intertie/Generator Protection Utlllty SYStem
Relay is a microprocessor-based unit that uses
digital signal processing technology to provide
up to twelve protective relaying functions for e Cha () 10
intertie protection or up to eleven protective e O

wosscPpEDd @ @ 8 OVERMINDER PREGUENCY *

relaying functions for generator protection. e e

VOLTADE UNBALARCE &7 3 0 DRAGNOSTID

EVERCURRENT SRSV @ 1 RELAY 6K :
. . . . ouTPuTe ouTPuTs LED Targets
¢ Available in four different Mounting by E —— Fower

configurations INTERTIC/GERERATOR
PROTECTION
. 69

Sequence of Events

= $ddao] |

User Interface with PC

M-3410A Generator Protection

=

¢ Facilitates standardization for small/
medium intertie and generator
protection applications

-

¢ Microprocessor-based relay
provides 15 protective relay
functions, including Sync-Check, 2
programmable outputs and 2
programmable inputs

¢ Relay voltage inputs can be directly
connected (no VT required) for

M-3410A Horzontal Panel (Optional)
voltages 480 V or less Communications

¢ Local and remote serial communications (MODBUS protocol) capability for monitoring and control functions @ o @ o 12 ]
¢ Features —

AL

¢ Sync-check with Phase Angle, AV and AF with dead line/dead bus options (25)
Phase undervoltage (27) protection

Ground undervoltage (27G) protection
Dual-setpoint, single or three phase, directional power detection that can be selected as over/ r\}

under power protection (32) % VT's are not necessary if generator
rated voltage is = 480 Vac.

* & o

Dual-zone, offset-mho loss-of-field for generator protection (40)
Sensitive negative sequence overcurrent protection and alarm (46)
Negative sequence overvoltage (47)

Inverse time neutral overcurrent (51N) M-3410A

Phase overcurrent with voltage restraint/control (51V) protection

Phase overvoltage (59) protection i @ ‘ OR
Ground overvoltage (59G) protection : C
L

Peak overvoltage (591) protection ! i
VT fuse-loss detection and blocking (60FL) -
Reconnect enable for intertie protection (79)

* & 6 6 6 O O O o o o

Four-step over/under frequency (81) protection

www.BeckwithElectric.com 15
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Power System Protection Solutions

M-3520 Intertie Protection Relay

Integrated Protection System for Distributed Energy Resources/Distributed Generation Intertie. M-3520 . o .
- This function is available as a
Typical standard protective function.

Connection Diagram O

This function is available as a

TARGETS optional protective function.

27 PHASE UNDERVOLTAGE NEG SEQ DEF TME O/C 4001
60  PHASE OVERVOLTAGE MNEG SEQ W

RERERNRERNRNRNRRRRRRRRED i Note: M-3520 may be purchased as a .rs
base protection system with 58, 27, Utlllty
- 810U, 79 and B0FL functions only. System
M-3520 e M mn mn s —— A
D :
INTERTIE PROTECTION o
Integrated Protection Systems® @ s M-3520
oD co.we. [exr] Ry = 5 v
Made in USA. , . Targets ) :: FrontRS232 : e
b - (Ciptional) Communication ;
. _ L ) . ,.f Integral HMI Rear RS-232/485 i
+ Integrated Protection System for Distributed Energy Resources/Distributed Generation Intertie (Dptional) Communication /59
¢ Loss of parallel utility operation protections ( Metering > (Mumme Setting 3 @) - T
I I
¢ Abnormal power flow protections Groups | ALALAL |
¢ Comprehensive suite of phase and ground fault backed protections 4 SEEZ"FE of ) Cmﬂrammable wo) _ N | . [ YY" |
. . 517 /750 | T |
¢ Abnormal operating protections
P 9P . Waveform Capture Frogramemeblc G G I I
¢ Reconnect and Sync Check functions i j ( Logic j L_ 4 __ 1
¢ Microprocessor-based Intertie Protection Relay integrates protection, metering, monitoring and waveform capture ,\ IRIG-B > \:,E” D.ﬁgnmcs )
¢ Provides 18 base protective relay functions and 3 optional protective functions Bl Power Supply -@ -
¢ Local and remote serial communications capabilities, plus IRIG-B interface {Optional)
VT
3¢
Standard Functions | | | | | | Pl |
¢ Sync check with Phase, AV and AF with deadline/deadbus opftions (25) - . - p {/, 3C
. 25 e 501 59 ) [ 27 47
¢ Phase undervoltage (27) protection > o
+ Neutral over/undervoltage (59G/27G) protection
+ Sensitive dual-setpoint, reverse power detection (32 I -
” o " ( | 67 (50 a6 60\ (67 \ 51w\ a2 1{(21) G b
¢ Sensitive negative-sequence overcurrent protection and alarm (46) N FL i )
+ Negative sequence voltage (47)
¢ Instantaneous overcurrent (50) protection -
¢ Instantaneous neutral overcurrent (50G) protection U_LM v 52
¢ Three-phase inverse time overcurrent (51V) with voltage control/voltage restraint
+ Neuvutral inverse time overcurrent (51G) protection
¢ Phase overvoltage (59) protection
¢ Peak overvoltage (591) protection 50 50
¢ VT fuse-loss detection and blocking (60FL)
+ Directional inverse and definite time phase overcurrent (67)
+ Directional inverse and definite time neutral overcurrent (67N)
¢ Reconnect enable (79)
¢ Over/Underfrequency (81 O/U)

www.BeckwithElectric.com 17



Power System Protection Solutions

Digital Motor Bus Transfer System for Medium Voltage (MV) and Low
Voltage (LV) Switchgear Applications

Maintain your process and preserve your motor assets.

'— ‘SOURCE 1—I
e B2,
L Goumce o
M-4272
MOTOR BUS TRANSFER

Integrated Synchronizing Systems®
BECKWITH'
ELECTRIC| 0. INC.
Made in US.A,

Avoid motor damage and costly shutdowns by ensuring the
orderly tfransfer of the sources to your motors. Our complete
Motor Bus Transfer System and relays properly execute the
transfer of your critical motor loads.

To maintain plant operation and process continuity in power
plants and industrial facilities, motor buses may require transfer
from a present (old) source to a new source. Motor Bus Transfer
(MBT) schemes and systems are employed to maintain process
continuity in processes served by large motors or aggregates of
smaller and large motors. Larger motors, of both the synchronous
and induction variety, may require comprehensive, integrated
source transfer strategies in order to avoid mechanical damage.

The coast down period and resultant voltage and frequency
decay may take seconds, and unsupervised source fransfer may
cause damage. During improper transfer, mechanical damage
may occur in the motor, the coupling to the load or the load
itself, and is primarily caused by excessive shaft torque.

The total mission of a MBT system is—Maintain process continuity and Effect source transfers
so as not to cause damage to motors and connected loads.
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Two Motor Bus Transfer Models... Same Performance!
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All Transfer Methods Supported Simultaneously
Fast Transfer | In-Phase Transfer | Residual Voltage Transfer | Fixed Time Transfer

M-4172 MBT System for Low Voltage (LV)
Switchgear Applications

M-4272 MBT System for Medium Voltage (MV)
and Low Voltage (LV) Switchgear Applications

Application
M-4172 M-4272
More economical and affordable device designed for Low Designed for both Medium Voltage and Low Voltage
Voltage switchgear motor bus fransfer applications typically  switchgear motor bus transfer applications in all industry
found in large industrial and petrochemical facilities. types and utilities.

Inputs

M-4172 M-4272
6 Inputs: 18 Inputs:
¢ 2 dedicated inputs for S1 and S2 breaker ¢ 6 dedicated inputs for S1 and S2 breaker status

status contacts: 52a or 52b contacts: 52a, 52b and 52sp (TOC)
¢ 4 programmable inputs ¢ 12 programmable inputs
Outputs

M-4172 M-4272

8 Outputs: 16 Outputs:

¢ 5 dedicated outputs for Trip & Close S1 breaker, Trip & ¢ 5 dedicated outputs for Trip & Close S1 breaker, Trip &
Close S2 breaker and Lockout/Blocking Alarm Close S2 breaker and Lockout/Blocking Alarm
¢ 3 programmable outputs ¢ 11 programmable outputs

Power Supply
M-4172 M-4272
1 standard power supply 2 standard power supplies
1 optional redundant power supply

Trip/Close Circuit Monitors
M-4172 M-4272
No Trip/Close Circuit Monitors Includes Trip/Close Circuit Monitors

Size (Height)
M-4172 M-4272
5.21 inches (3 Rack Units) 6.96 inches (4 Rack Units)
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. e MAIN SOURCE STARTUP SOURCE
M-4272 Digital Motor Bus Transfer System
. . N UNIT AUXILIARY STATION SERVICE
For Low Voltage (LV) and Medium Voltage (MV) Switchgear Applications.
Y Y YT TRANSFORMER TRANSFORMER /Y Yy Yy
. e A VEFM wqfu
S o' : e el * ¥ Va1 Ve s *
e e s M-4272
oron Mo472 [#] S M
R BUS TRANSFER e T — ) P
ntegrated Syachronicing Systems® 0 e CTM st Vam e —p s
:f:%%}.e in u,s,:mmc. our2 OU'O‘UTPU‘;I;'SG ouvfx [ﬁ] M.C. MO ga
W S

. . . . . . STATION BUS SYSTEM
¢ Provides Automatic and Manual transfers of motor bus systems in power plants and industrial processing plants to

ensure process continuity

+ Automatically selects Fast, In-Phase, Residual Voltage, and Fixed Time motor bus transfers, based on varying system
conditions

TWO-BREAKER CONFIGURATION

Applicable for one way and bi-directional Manual and Automatic transfers

.
¢ Can be expanded to accommodate multiple breaker configurations
.

Multiple setpoint profiles for various application requirements e o
+ Integrated conftrol, supervisory functions, sequence of events, and oscillograph recording in one device A ok Ao ek A ok o
¢ Extensive commissioning tools, including ringdown analysis NN NN,

¢ Optional M-3919A Graphic Display Unit (GDU) and Touch Screen Human Machine Interface (HMI) for
communicating with one or two M-4272 units

¢ Optional M-5072 Retrofit Kit for M-4272 Replacement of M-0272/M-0236B Analog Transfer Logic Controller

3 \ Ver 3
—3 e § ¢
WT-52

., M-4272 M-4272,
oo ey Wi o
CT-51 §— — crs2
[g% NG NC. %:l
VIB1  EER VT-E2
BUS-TIE
STATION BUS SYSTEM BUS 1

an BUS 2
oo |
CT81 7] CT-B2

THREE-BREAKER CONFIGURATION
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POWER NETWORK

M-5625 Syncrocloser® Digital System

Integrated Synchronizing System™ for Generator and Intertie Synchronizing. N N N N

DIGITAL
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Made in U.S.A

The M-5625 Syncrocloser® Digital Synchronizing System is suitable for the automatic synchronizing of a generator to the
electric power network. The system provides speed and voltage "jogs" to bring a generator to proper conditions of

matching voltage and frequency, prior to safely and accurately closing a breaker into a bus energized by an electric /_ \ AVR S90R

power network. aoL

15R
GV
o

The Digital Synchronizing System is intended for three general classes of application: \

Initial connection of a generator to a power network

¢ Closure of a network breaker where there is a possibility of a split of the system into two isolated networks Digital Synchronizing System

having different frequencies

S . . When the M-3410A relay is connected with Line-Line voltage input, the following functions are available:
¢ Breaker closure applications with a static phase angle

¢ Automatic Synchronizing

. o ¢ Sync-check with Phase Angle, AV and AF with dead line/dead bus options (25)
¢ The system can also be used for manual synchronizing application. j . L
¢ Reconnect enable (79) for intertie application
) ¢ Phase undervoltage (27) detection
The M-0193B Syncrocloser Unit closes the generator breaker at < . . . . o
the point of synchronism. It initiates the close command in i : Gmn”mm”;m g ¢ Dual-setpoint, single or ’rhree phos.e, directional power mgmfonng that can be selected as over power or
advance of phase coincidence using breaker closing time and X : = ;| under power (32) detection (requires current transformer input)
slip frequency. + Negative sequence overvoltage (47) detection
¢ Phase overcurrent (51) detection (requires current fransformer input)
The M-0194 Generator Control Unit matches the generator speed ¢ Phase overvoltage (59) detection
and voltage to system conditions in minimum time with output . .
control jogs that use a proportional pulse width algorithm. ¢ VT fuse-loss detection and blocking (60FL)
+ Four-step over/under frequency (81) detection

The M-0188A Syncrocloser Check Relay is used as a permissive relay
for secure reclosing of a circuit breaker by verifying that voltage
and phase angle conditions are within pre-set limits before allowing
the breaker to close.

If a line-neutral is applied to the single VT input of the M-3410A only the Synch-Check (25) Function is viable. The (51)
Function may also be active for this voltage configuration if current input is connected as well.
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