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90/ 6KL08/ 6/ 4 - -

90/ 68MB/ 6/ 10 GE Universa
Relay Application 1

90/ 6/9101/ 6/ 11 — — Booton

90/ 6/9102/ 6/ 18 RFL RFL930O0

RFL9745 IMUX2000

90/ 6/9109/ 6/ 20 Booton - -
90/ 6/9201/ 6/ 2 6 Toshiba GRZ100
GRL100

90/ 6/9207/ 6/ 27 -
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Relay S/ Bel ay

(CPU)



CPU

RAM/ROM
Logic

—
4

/ Input / Output Unit
/ A/D Converter Unit

Center Processor Unit CPU

Logic Unit

Display

Communication Inerface
7

()
()
()
() RAM/ROM
()
()
()



52/a  52/b Use/Lock
Indication Reset Signal

Trip Signal Start
Signal Indication & Alarm Signal

Blocking Signal

Permission Signal



- GE Universa Relay UR

RFL RFL9300
Toshiba GRZ100/GRL100
Toshiba GRZ100 345KV
GE UR RFL RFL9300

GE -Universal Relay

GE Toronto
Universal Relay( UR)
Universal RelayApplications 1 GE
Steel McCreery
Universal Relay
UR

Universal Relay Application 1



> FIl ex Logic

4-1-1
LED RS232
RS232

LCD

CT&PT / 1/O

CPU




Universal Relay

1

HRLREgH

B Foser Nansgenent. |
WML 0 R LB B

STAT\N EVENT GALGE
H IN SERVICE B VOLTAGE
H TROUBLE H CURRENT RESET D | -
o e - GE POUER MAHAREMENT
H ALARM H PHARE A R -- T TEEEEEEE
B PIKUP B PHASE B VSER 2 D RELFY
B PHABEC
H NEUTRALAGROUND USER 3 D
LED RS232 LcD




Input Elements CPU Module Output Elements

Contact Inputs

Protective Elements Contact Outputs
Virtual Inputs Pickup Virtual OQutputs
inout | — Dropout Output
Analog Inputs npu — D Operate utpu Analog Outputs
—
CT Inputs Status Status Remote Outputs
i -DNA
VT Inputs Table — ‘Loglc Gates Table USER
Remote Inputs _:|I_<:I
- |
______ |
LAN |
Programming Operator
Device Interface
RITRIZA1CNR
Interface 4-1-2 UR

http://www.gel ndustrial.com/industrial systems/pm/software/ur/index.htm

7.6M URPC Version 2.60(exe)
Microsoft Windows 95/98/NT
URPC URPC
UR
UR Off-Line

(UR



) On-Ling(UR )
Off-Line

On-Line UR On-Line
( Real - Ti me)

SITE LIST
SITELIST PC UR
E-mail Address
Interface -RS232 Modem  Ethernet
Device UR

( Device Indentification Number )

On-Line Device Indentification Number
Device SITE
(
) Step by Step SITE LIST

Comnecton Wizard - Start

Before communicating to a DEVICE, the DEVICE must first be asmociated with both a
phosical INTERFACE and a logical SITE.

e need to...
ﬁ select an INTERFACE

(T3 Selecta DEVICE
)  Selecta SITE

Zlick Next to continue.

u o ot start with the
_onnecton Wigand




Site List

URPC

" One'

Site's Name

g |

.....

Samechrondze Devices
Zite Event Eecorder

"Device One"
Device Name

£ View Sites

- Interface: Inteface RS232
B Type: RE232
i Protocol: Modbug
COM Port: 1
Baud Rate: 19200

Stop Bite: 1

[ Device: Device One

Femarks:

Pozt Terminal Window: WMo

Tz the right movse button pop-up menw to add or
remove interfaces and devices. Double click on tree

itermns to change their vales

save I Dione

Cancel

Site

wite Targets

Bingle Line Diagram - Design
Single Line Diagram - Monitoring
Ayrmmciator Panel

Interface

"Interface RS232

Interface's Name

% Tiew Bites

.Aub: Targets: Ha

Zort Devices: Ho

b Opder Code: LO0-A00-HCH-FRA-HOA-LOA-HOA-S04-TAA-W5C
- Verson: 2.6:

Tlasrrintinm: fanmet




Version Order Code

On-Line

GE UR — Flex Logic

Flex-Logic

GE Floex-Logic Flex-Logic

Traditional hard wired control versus UR FlexLogic™.

FlexLogic™

J Few multifunction IEDs
y/ Control via LAN
‘/ Programmable logic

Fewer panels, smaller building

‘/ Computer display, more information



'rogrammable FlexLogic™ in UR family IEDs reduces cost with fewer devices and wiring while making
omplex schemes and future changes easy to implement.

cTs F = g Eor L2 - - -
L AD RH Protection = Virtial »| Physical . Auxiliary
VTs E > ?:;l';i"__? b gg e % FlexLogic™ ﬂll.r.ltpzts OUtEiUts * Outputs
Analog g > 22 §§ a7 | i
ks Mechanical
Control — Breaker
Solid State
Digital — — Digital
Inputs Inputs
S o B rste [ All Comm.
Outpits H’gl:cs;lcols
Keypad P il {GOOSE)
o Inputs Po
amm. I wer
Brotogsts UR IED L
Rl’gmﬁtse ARCHITECTURE
(GOOSE) i HARDWARE
Ethernet LAN FIRMWARE
Il PrOGAMMABLE

i Relay 2
UR C60
Breaker

Rela
UR F60 UR T60

Transformer

High-Speed Peer-to-Peer LAN (UCAZ/Ethernet) BATT0SAF COR

4-1-3

16



4-1-4

4-1-3 Flex-Logic
UR

F60/F35 Feeder

L90 Line Current Differential

L60 Line Phase Comparison

T60 Transformer

D60 Line Distance

C60 Breaker failure

UR
GE
4-1-4
10Mbps
RS232

UR

"Universal"

17

UR



Universal Relay
GE Universal

RFL (Radio Frequency Laboratories) -RFL9300

RFL
RFL
RFL
90%
RFL
RFL9300-Charge Comparison System
4-2-1
A B A B  RFL9300
180°
Charge Comparison System
A' ¥ M > M
4-2-1
4-2-2 A B  RFL9300

Charge Comparison System

18



B
FaVa I X —51 ! (S
i | [\
L e TN
\/ 4o \/
Charge Comparison System
2K hz
Ampere-Second or coulombs
(Charges)
Channel Delay Compensation ( ) RFL9300

The positive half cycle of each
phase is sampled at a 2 Khz. rate.
The magnitude, polarity, and
phaseidentification is stored in
local memory, and transmitted

to the remote terminal.

The negative half cycle of each
phaseis also sampled at a2 Khz.
rate. The magnitude, polarity,
phaseidentification, with the start
and stop time information for both half cyclesis stored
in local memory, to be compared with val ues ygceived
from the remote terminal.



rig
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A DISPLA [t o6
A \II ./ O
0 12 B e
N DTTIA b |6
0 ; 7 B 9
0 2 b BN O
T
93 93 93A 93A  93A D3A D3A  B3A 93A RFL 9150B
I—I/T‘( I—I/T‘( CCaA SVA I"LT T T T DISPLAY DLT
R ST N
4-2-3 RFL 9300
RIGB [ N J2 1300SM
§ I~ @ TT CCS Q éExpansion UED 1/0
e 0" <O o
o1 QDTT cCs Q Q @I' Q ) 0 *l|@No - 0
@ @ —NC - =
“ 2 O . 0 RX
e Obes  ccs ) ) )
7 0 aie| o)l ke el w@
= QCCS cCs Q Qe s D
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(

4-2-3

)

RFL9300

RST,N

R,S,T,N
CPU

Jumper

(Channel Delay Compensation)

(Ping-Pong) 4-2-5
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RFL9300
DML



PPl (Ping-Pong Initiate)
(Pulse Width)

(Queue Time)

- =

PPR (Ping Pong Response message
with queuing time)

——
-
-~
-

>
A

——
—
—
—
—~—
P
—
—
—~—
-
P
—
-
—~—
P
—
—
—~—
-

Queuing time at
remote terminal

—
—_
—
—
—
—
—_
—_
—
—_
—_—
P
—_—
—

}’ Measured time

4-2-5
( )DML (Delay Measurement-L oad)

DML

4-2-6

1/O
DTT(Direct Transfer Trip)



RFL
(Code Number) LED DTT CCS

LED
[ ]

Transmitter

terminal
current
Actual channel delay time
A \
__________________ .>
Channel delay
Time adjustment in with over
received message compengsation
@ B
+ M
| Y l
: Time Interval I
|
; (subtracted) I
e :
I i |
A ! |
i\ | | |
| | |
v v v
Start time-tag Finish time-tag Received time-tag
Adjusted received
time-tag
—— i i i — i — —
Transmitter I I
terminal
current
Actual channel delay time
Channel delay
Time adjustment in with under

received megsage compensation

23



;‘\F‘Y —

Time Interval

(subtracted)

| [
| |
| |
| |
| |
. ! I Finish time-ta
Start time-tag Wy v 9 v
Adjusted received Received time-tag

time-tag 4-2-6

RFL9300 Bias Level 4-2-7

Bias  Charge Comparison

(Trip Region) (Restraint Region)
4-2-8 Bias
(UGD)
3A (OVHD)
Bias 1.5A
RFL9300
RFL
PC

24



rithmetic Sum ———»

Windows

- Office  Excd

Phase and Ground Bias Characteristics of
Charge Comparison

BIASLEVEL

QL ~

o) C

g O

S B

g8

O'Ui

5 5
225

@]
3 & 2
= ® >

Q =
LS5
=<8
E g2
_'O._
<8 >

SCALAR SUM( Absolute value of local and remote
charge without regard to polarity.)

4-2-7

Bias Characteristics of
Charge Comparison

>3
& g
8 ° .
o = Bias Level
'% z Trip Region
g o
% 3 g UGD A
O]
g7 OB a3 |
g’ § 2 g 25
c O o uw adds 1.5 aghp
3 2 ias Setting K
g ® it o Knee set @ 20 Amps



Toshiba -GRZ100 GRL100
Toshiba

=GRZ100
=GRL100
=GRT100
=GRR100
=GRB150
=GRF100
=GRC100

=RSM100 GR

GRZ100

GRZ100
345kv

Mho-based

Quadrilateral
Power Swing Blocking

26

GRL 100

4-3-2



PSB-IN

PSBZ
PSB-IN 4-3-1 Power
Swing Blocking
PSBZ 20 60ms PSB
500ms
PSB-OUT TPSB
PSB-IN d & t{ Z OI S Q —— PSB
EF 0.02 0.06s __FE/F
1
T2
& t“ O| j
0.5s
4-3-1

PSBZ Impedance setting of PSB element

X

Z3S

PSBOUT




4-3-2

GRZ100

21,72,7374

Z1X

PUP,POP,UOP,BOP Scheme
DEF

OC,OCl,EF,EFI

SOTP (Switch-Onto-Fault)
Stub

OST (Out-of-Step)
BF (Breaker Failure)
ARC (Autoreclose)
FL (Fault locator)

GRL100
RFL9300 -
4-3-3
[ Normal state] [ Internal fault ]
A =D ? B A =D ? B

Ia Ia :/
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la+1b=0

(Kirchhoff’ slaw)

Bold lines: Zone of protection

la, Ib: Inflow current

<System configuration>

GRL100 CURRENT DIFFERENTIAL RELAY

Id=la+lb# 0

Id: Fault current

Termind A Termina B
| /;,‘ Transmission line ,‘(\ e
A/D PIS PIS A/D

SP _(%)_ )I SP
\r n n %/n

Calculati S > > S LlE

on on
ad

ad Tele-comm. Tele-comm. —

GRL 100 equipment ST GRL100
4-3-3
GRL100

DIF
DIFG
OC,OCI,EF,EFI

OST (Out-of-Step)
BF (Breaker Failure)
ARC (Autoreclose)
FL (Fault locator)




4-3-4 Frame 88Bits

SFC CRC
bits and fixed check bits
12 4
7.5 30
12Bits 11 DataBits 1 Sign Bit
GRL100
RSM 100
RS485
4-3-5

Toshiba



- V=IxR

80% 85%(
20% 15%
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100%
POTT (Permission Overreach Transfer

Trip)

100%
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GE Universal Relay
GRL100

100%

A/D

RFL

RFL9300

CPU

Toshiba






GE RFL Toshiba

GE
RFL
Toshiba

Toshi ba

GE

GE
RFL Toshiba
GE
RFL Toshiba
Toshiba



_II W H n

Why When Where Who  Which

H Ho w

Why

345Kv  161Kv

When

Where

Who

Which DCB POTT

How
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