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CAUTION

Installing, commissioning and operating of this product may be performed only by thorough
trained and

specialized personnel (*).

We explicitly will not take any responsibility for any damage on our products caused by improper
installation, configuration and handling. Internal modifications must solely be carried out by
specialised personnel authorised by

ANDRITZ HYDRO GmbH
During commissioning the operating instructions and also the applicable Local Safety Standards
have strictly to be observed.

(*) Definition: specialised personnel are persons who

1 are familiar with installing, mounting, commissioning and operating of the device and the
system in which the device is to be installed;

9 are instructed in maintenance and use of safety equipment according to standard rules and
regulations of safety technology;

1 passed an extensive First Aid training.
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General

1. General

1.1. Contents of This Document

The document contains the description of the characteristic features and parameter settings of all the available
protective functions of the ADigital Rel ay System" fro
characteristics, setting ranges, input matrices, connections- and logic diagrams as well as the necessary

completing information is outlined for each protective function. For User information during relay configuration an
extensive Help Feature is included into the DRS operating system.

1.2. General Terms Definition

In the function descriptions following general denominations are used:

Function Denomination:

Specifies the application possibilities of the protective function.
Function Name:

Denomination of the protective function which is also shown in the device configuration window
display.

Function Abbreviation:

Designation of the protective function as shortened text displayed on the hand terminal.

Function Type:

Name of the protective function as Model Type for exact Version Definition.

Analogue Inputs:

The analogue input signals (current, voltage) into the protective function.
Digital Inputs:

Digital input signals into the protective function.
Slow Analogue Inputs:

Analogue signal input (DC-input) for special applications, i.e. temperature, DC current, DC voltage,
etc.

Test Input:

Digital input enabling operation of the respective protective function, respectively function Stage.
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Blocking Input:

Digital input enabling blocking of the respective protective function, respectively function Stage.

Outputs:

Initiation: Initiating signal of the protective function or stage
Trip: Trip signal of the protective function or stage
All outputs can be configured to set the LED indications.

Setting Parameters:

All relevant protection setting values for correct operation are displayed for the various functions.
Reset Ratio:
Ratio between the reset- and operating value.

Operating Time:

Time delay between the fault initiation and the trip output of the protective function, i.e. start of the
initiating signal for time delayed functions or the trip signal for instantaneous functions.

Time Delay:
Time lag between the initiation- and the trip signal for time delayed functions.

Internal Measured Values:

Derived from the external CT/VT signals the function internal measured values relevant for the
operation of a protective function.

Function characteristic, i.e. specific digital outputs, digital inputs, etc. which are generally not displayed for all
functions are outlined and described in the respective detailed description.

241744

DID-001-1.06 DRS Library of Protective Functions



General

1.3. Measuring Method

All protective DRS functions which are applying the power system frequency signals to evaluate the parameters
are using the Fourier-Transformation.

Thereby the CT/VT signals after potential isolation and filtering are sampled 12 times each cycle and subsequently
processed according to the formulas of the mentioned algorithm as per Fig. 1-1. The results of the computations
are then at disposal for further processing of the signal vector value, i.e. amplitude and phase angle, for the basic
harmonic.

T
t= L
A 12

Signal frequency = 50Hz
S(t +4t)

T =20ms

A t=1,6ms

s(t)
Sampling frequency ft = 600Hz

Fig. 1-1

Due to physical- and measuring principle reasons the above outlined method is not applicable for all functions. For
power measuring functions, i.e. overload, power direction, etc. a more complex digital signal computation is applied
which is described in detail in the specific chapters.

1.4. General Influencing Quantities and Tolerances:

Power supply voltage: Range 80 - 120 % V. < 0,5%

Temperature: Range -5 - +45°C: ¢ 0,5%/10K
Frequency: Range 10 Hz - fi;5: ¢ 1%
Typical time delay accuracy: ¢ 10 ms

Further information to the measuring accuracy is outlined in the specific function descriptions.

DRS Library of Protective Functions DID-001-1.06 25/744



General

INTENTIONALLY BLANK PAGE

26 /744 DID-001-1.06 DRS Library of Protective Functions



MB... LOGIC FUNCTIONS

2. MB... LOGIC FUNCTIONS

2.1. OVERVIEW

List of the available MB ... LOGIC FUNCTIONS

Abbreviations: Cc2 ... DRS-COMPACT2
M ... DRS-MODULAR
L ... DRS-LIGHT

FNNR ... Function Number (VE-internal number of the protective function)

TYPE ... Function Type (short denomination of the protective function)

ANSI ... ANSI Device Number (international protective function number)

PROTECTIVE FUNCTIONS: MB... FNNR TYPE ANSI Application
Signal function 1: 1 Signal function, time delay range: 1099 MB111 94 |C2M,L

0 - 180 sec.

Signal function 4: 4 Signal functions, time delay range: 1096 MB141 94 |C2M,L

0 -2 sec.

Signal function 4: 4 Signal functions, time delay range: 1098 MB142 94 |C2M,L

0 - 180 sec.

Trip circuit supervision 1078 MB211 94 |C2

Out of step counter 1036 MB311 94 |(C2M,L

Logic function 2 1094 MB442 94 |C2M

Logic function 2 2028 MB442 94 |L
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2.2. TECHNICAL DATA

2.2.1. Signal Functions

PROTECTIVE FUNCTION: MB111 FNNR TYPE ANSI Application
Signal function 1: 1 signal function, time delay range: 1099 | MB111 94 |C2,M,L

0 - 180 sec.

Input signal processing of an external digital input for annunciation-, alarm- and trip with an
adjustable time delay.

MB111
Technical Data

Inputs

Binary: | Binary input (digital signal)

Blocking input

Outputs

Binary: | Initiation

Trip

Parameter Settings

Time delay range: |0 ... 180 s in steps of 0,05 s

Active slope: | rising/falling

Response Time

Operating time: | 2 7 ms (50 Hz), respectively 6 ms /60 Hz),
respectively 20 ms (16 2/3 Hz)
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PROTECTIVE FUNCTION: MB141

FNNR TYPE ANSI Application

Signal function 4: 4 signal functions, time delay range:
0 -2 sec.

1096 | MB141 94 |C2M,L

Input signal processing of 4 external digital inputs for annunciation-, alarm- and trip with an

independent adjustable time delay for each stage.

MB141
Technical Data

Inputs

Binary: | Binary input (digital signal) stage 1

Binary input (digital signal) stage 2

Binary input (digital signal) stage 3

Binary input (digital signal) stage 4

Blocking input stage 1

Blocking input stage 2

Blocking input stage 3

Blocking input stage 4

Outputs

Binary: | Initiation stage 1

Trip stage 1

Initiation stage 2

Trip stage 2

Initiation stage 3

Trip stage 3

Initiation stage 4

Trip stage 4

Parameter Settings

Time delay range stage 1:

0..2sin0,01s steps

Active slope stage 1:

rising/falling

Time delay range stage 2:

0..2sin0,01s steps

Active slope stage 2:

rising/falling

Time delay range stage 3:

0..2sin0,01s steps

Active slope stage 3:

rising/falling

Time delay range stage 4:

0..2sin0,01s steps

Active slope stage 4:

rising/falling

Response Time

Operating time:

2 7 ms (50 Hz), respectively 6 ms /60 Hz),
respectively 20 ms (16 2/3 Hz)
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PROTECTIVE FUNCTION: MB142

FNNR TYPE ANSI

MB...

LOGIC FUNCTIONS

Application

Signal function 4: 4 signal functions, time delay range:

0 - 180 sec.

1098

MB142

94

C2,M,L

Input signal processing of 4 external digital inputs for annunciation-, alarm- and trip with an

independent adjustable time delay for each stage.

MB142
Technical Data

Inputs

Binary:

Binary input (digital signal) stage 1

Binary input (digital signal) stage 2

Binary input (digital signal) stage 3

Binary input (digital signal) stage 4

Blocking input stage 1

Blocking input stage 2

Blocking input stage 3

Blocking input stage 4

Outputs

Binary: | Initiation stage 1

Trip stage 1

Initiation stage 2

Trip stage 2

Initiation stage 3

Trip stage 3

Initiation stage 4

Trip stage 4

Parameter Settings

Time delay range stage 1:

0...180sin0,05s steps

Active slope stage 1:

rising/falling

Time delay range stage 2:

0...180sin0,05s steps

Active slope stage 2:

rising/falling

Time delay range stage 3:

0..180sin0,05s steps

Active slope stage 3:

rising/falling

Time delay range stage 4:

0...180sin0,05s steps

Active slope stage 4:

rising/falling

Response Time

Operating time: | 2 7 ms (50 Hz), respectively 6 ms /60 Hz),
respectively 20 ms (16 2/3 Hz)
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MB... LOGIC FUNCTIONS

2.2.2. Trip Circuit Supervision
PROTECTIVE FUNCTION: MB211 FNNR TYPE ANSI Application
CB trip circuit supervision 1078 | MB211 94 |C2

Trip circuit supervision of the CB TRIP circuit and the CB auxiliary circuit (2 digital inputs) with a setting selection
for the internal logic evaluation.

MB211
Technical Data

Inputs
Binary: | TRIP circuit (trip circuit supervision)
Auxiliary circuit (trip circuit supervision)
Blocking input
Outputs

| Binary: | Trip circuit faulty

Parameter Settings

Time delay range: |0 ... 30 s in steps of 0,05 s
TRIP circuit healthy (normal operation): | 0/1
Auxiliary circuit healthy (normal operation): | 0/1
Logic connecti on (|EXOR/NOTEXOR/OR/NOR/AND/NAND

Response Time

Minimum operating time: | 2 7 ms (50 Hz), respectively 6 ms /60 Hz),
respectively 20 ms (16 2/3 Hz)
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MB... LOGIC FUNCTIONS

2.2.3. Out of Step Counter
PROTECTIVE FUNCTION: MB311 FNNR TYPE ANSI Application
Pole slipping evaluation 1036 MB311 94 C2,M,L

Out of step conditions are recognised by the number of pole slips within a set measuring time period.
Note: The pole slip pulses are provided by another protective function, e.g. field failure protection.

MB311
Technical Data

Inputs

Binary: | Auxiliary input system 1
Auxiliary input system 2
Auxiliary input system 3
Blocking input

Test input

Outputs
| Binary: | Trip

Parameter Settings

Pole slipping number: |1 ... 25
Measuring time: |0 ... 180 sin 5 s steps

Window Display for Internal Relay Computation
Values

Pole slip pulses: | Number of pole slips within the configured actual
measuring time frame

Response Time

Minimum operating time: | 2 7 ms (50 Hz), respectively 6 ms /60 Hz),
respectively 20 ms (16 2/3 Hz)
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MB... LOGIC FUNCTIONS

2.2.4. Logic Function 2

PROTECTIVE FUNCTION: MB442 FNNR TYPE ANSI Application
Logic function 2 1094 | MB442 94 C2,M
Logik function 2 2028 | MB442 94 L
Logic connections of digital signals with inverted output and with configurable time delay.
MB442
Technical Data
Inputs
Binary: | Selection of:

INO1 ... IN32

inv. INO1 ... inv. IN32

OuUTO01 ... OUT32

inv. OUTOL1 ... inv. OUT32
Outputs

| Binary: | Logic function

Parameter Settings

Adjustable time delay: |0 ... 999 s in 0,01 s steps

Logic output: | normal/ inverted
Response Time
minimum operating time: |2 7 ms (50 Hz), respectively 6 ms /60 Hz),
respectively 20 ms (16 2/3 Hz)
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MB... LOGIC FUNCTIONS

2.3. CONNECTION DIAGRAMS

2.3.1. MB111 /MB141/ MB142

ouT 09 ﬁ
oUT 10 [~ 4]
out 11 \_ﬂ\é
ouT 12 ﬁ

— 9
ouT 14 [
ouT 15 [ ~_14]

15
OUT 16 [~ 16
® MB141, MB142 only! 9 X6

10 % { us 1
ouT17[ 2
ouT 18 4]
~—F

ouT 19 6
~—5]

o]
C
5
[N
w

ANRE

INO1

N X

[
g

BINARY INPUT STAGE 1

w

|
:

BLOCKING INPUT ST. 1 (OPT.) IN 02

BINARY INPUT STAGE 2 IN 03

I
I
il

BLOCKING INPUT ST. 2 (OPT.) IN 04

1
ouT 22 [_12]
ouT23[__14

15
OouUT 24| ~_16
X2

- |©|o0

BINARY INPUT STAGE 3 IN 05

(=}

©
|
(

"+
( !
I N
Y SINEN
e

BLOCKING INPUT ST. 3 (OPT.) IN 06

BINARY INPUT STAGE 4 IN 07

BLOCKING INPUT ST. 4 (OPT.) _ IN 08

«RELAY FAIL» OUT 31

T «RELAY STOP» OUT 32
~ =7 TRANS-
-- pucer1,/ S102

~ =7 TRANS-
-—- DUCER2

il

MOD-
BUS
7%

LEGEND:

OPTIONAL MODULE:
-UAKB Transducer 1
Transducer 2
Shaft Current
Rotor E/F

CAN BUS future use (hardware extension)
X9/X10 IEC870 5-103 control system interface
RS422/485 chain line data interface

MODBUS control system interface

[0}

SI03

UAKB
1

Rx+
Rx-
GND
Tx+
Tx-

OPTIONAL MODULE

| 'SHAFTCURR. ) sio4

" TROTOR EF__) sio1

IN09 ~ X9

|
|

RS422/485

bt L

o|o|s[w|oje  |ofo|e

= 1= = 1= 1= o oo [N|ov [in| & [eo [N e ¢
A ([N 3

___DRS:CABLE: TID:006-- ___ f*=~~~""""7
RS 232 :1 £ xa

o

NOTEBOCK
MAINTENANCE

MB111 SIGNAL FUNCTION 1 WIRING DIAGRAM
MB141 SIGNAL FUNCTION4 WRING DIAGRAM
MB142 SIGNAL FUNCTION 4 WIRING DIAGRAM

Fig. 1 MB111 MB141 MB142 Signal Function Wiring Diagram
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MB... LOGIC FUNCTIONS

2.3.2. MB211

= +|-|= BATT
TRIP CIRCUIT L
X1 | X2 1[2[3 X3
1 1A = +| - GND 1
311 s aec|PC outorl; ~—2
+ (BATT. Y 110V...220VDC
A ) a3 £ 12 DC ouT 02 [ < é
—— OuT 03 6
s 7]
PROTECTION o 1a ouTo4[ —_ 8
SYSTEM TRIP L3 f 14 9
CONTACT PR OUTO05[ ., 10] ~1
5A
23E s DRS- OUT 06 [ —_ 12
16 1A
V 13
® I TRIP CIRCUIT 3 £ 16 QOMPACT2A ouror—ux
Y 19 1A 15
ouTo08[ ~_16
X5
1
ouTo9[ ~_ 2
3
ouT10[ ~_ 4
5
ouT11[ ~_ 6
TRIP COIL AUX. 7
CONTACT OuT 12 E\%
VAR. 18 VAR.1A] K | OUT13[ ~_ 10}
1
OuT 14 2
Vez | AUX. CIRCUIT )
| } v OUT 15[~ %g
L oUT 16 16|
X6
CIRCIUT BREAKER 1
TRIP COIL OouT17 [ g
ouT18[ ~_ 4
T2 1 /|iNno1 | 5
ikl ouT19[ ~_ 6
Tla -] IN02 7
A e~ 15 + ouT20[_~__ 8]
- (BATT) BLOCKING (opt) ¥~~~ 1] :le _ Z IN 03 9
OouT 21
® PLEASE NOTE: i‘z IN 04 ~-10]
VAR 1A' (NOM. VOLTAGE OF BIN. INPUTS) = (BATT. VOLTAGE) / 2 9 + ouT22[ ~_12
VAR 1B: (NOM VOLTAGE OF BIN. INPUTS) = (BATT. VOLTAGE) / 2 10 - IN 05 13
REMARK: DESIGN VERSION 1A/ 1B WITH EXTENDED ﬂ t IN 06 ouT23 E\%
RANGE INPUT-VERSION ONLY (Vy € 2X Vy). 13 + ouT24[ _~_16
NOTE: VAR. 1B additionally supervises the CB AUX. CONTACT. 14 - Z IN 07
15 + X2
® DIG. INPUTS: OPERATING RANGE = 18...300VDC, 16 - Z IN 08 4
VOLTAGE SELECTION BY JUMPER X7 LAY FALy U3 s
1 ]
® APPLICATION FOR BATT: VAR 1A,1B: 220VDC, 110VDC, 60VDC, 48VDC ... 5 — «RELAY STOP» OUT 32 7
EXAMPLE.: 220VDC Y JUMPER AT 110VDC. 3 CDT RS ) s T 8
4 — 8 % Tx- 9
w
LEGEND: Z = - S @ g\p| 10
Q -— -
OPTIONAL MODULE: 7 18 52 220 pucera) S prey i
-UAKB Transducer 1 8 2 << -— iy} 12
9 > 5o} Rx+
Transducer 2 ) I Rx- |—13
Shaft Current 10 | E ] N Gnp |14
Rotor E/F g S __ | SHAFTCURR. ) sloa 3 T |15
CAN BUS future use (hardware extension) 13 o x| —16
X9/X10 IEC870 5-103 control system interface 14 " " [ROTOR EF_) sio1
RS422/485 chain line data interface 1
MODBUS control system interface IN09 #Z}A X9
DRS-Cable No. TID-006-- [ FRONTSIDE_ | -
|
RS 232 a4+ | X10
/.
NOTEBOCK
MAINTENANCE

MB211 TRIP CIRCUIT SUPERVISION WIRING DIAGRAM
DESIGN-VERSION: 1

Fig. 2 MB211 Trip Circuit Supervision Wiring Diagram
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MB... LOGIC FUNCTIONS

= +|-|= BATT
TRIP CIRCUIT L
X1 | X2 1[2[3 X3
1A = +|/-| |GND 1
23 11 sevc|DC ouTol E\%
. + (BATT.) % { 12 110V...220VDC DC ouT02[ 4
 — 5 5
AT ouTO03[ _~_ 6
=R 7
PROTECTION 10 1a outoa[ —_ 8
SYSTEM L3 f |y 9
TRIP CONTACT P . OuT 05 C\%)
5A I 5
5L []?S' ouTO06 [ ~_12
U 16 1A 13
& I TRIP CIRCUIT =1 ¢ 16 QOMPACT2A ouror s
Y 19 1A 15
s3f 7 ouT08[ 16|
22 1A X5
24 iA { 18 1
25 1A OuT 09 ~_2}
6 5A 19 3
- ; 3 ouT10[ ~_ 4
5
b o3 110 ouT11[_ 6]
TRIP COIL X8 7
AUX. CONTACT 1 3 OuT 12 E\%
2 U1l
® js OUT13[_~_10
1
4 3§ u2 ouT 14 _12]
R Ugo 5 3
6 3f us OUT 15[ ~_14
7 15
E { U4 OUT 16 ~.16
9 X6
CIRCIUT BREAKER
10 us 1
TRIP COIL ; £ ouT 17~ g
1+ ouT 18~ 4]
T ot } 0 5
3 + ouT19[ ~_ 6
4 . Z IN 02 7
. >~ 15 + OUT20[ ~_ 8]
- (BATT.) BLOCKING (opt) "~~~ 7 6 - Z IN 03 9
7 + ouT 21 ~_10
8 . Z IN 04 11
9 + ouT 22 ~_12
@ PLEASE NOTE: 10 - Z IN 05 13
NOM. VOLTAGE OF DIGITAL INPUT = BATT. VOLTAGE 11 + ouT23[ ~_14
(220VDC, 110VDC, 60VDC, 48VDC, 24VDC) 12 - Z IN 06 15
® DIG. INPUTS: OPERATING RANGE = 70% * 5%...120% :M * IN 07 ouT24[ . 16]
® RESISTOR R TO BE MOUNTED CLOSE TO TRIP 15 X2

+
COIL AUX. CONTACT. 16 - 2 IN 08 YFAL» OUT 31 t‘é
(R A >

@ NOTE:DESIGN-VERSION 2 IS SUITABLE FOR

X7
NON-EXTENDED RANGE INPUTS TOO. 6
% — (RELAY STOP» OUT 32 [~ 7]
-—- TRANS- >
3 __ SI02 . 8
4 ] DUCER 1 8 g 1:;(; 9
LEGEND: 5 |4 ] S @ gnp|10
OPTIONAL MODULE: g 8 M --- TrRANs- S103
-UAKB Transducer 1 A 2 X --- DUCER2 - w511
Transducer 2 9 2 <L - ®  Rer 12
Shaft Current 0182 S Rx ﬁ
Rotor E/F 11 |6 " " 'SHAFTCURR. ) sio4 g GND|—¢
CAN BUS future use (hardware extension) 12 x ler 16
X9/X10 |IEC870 5-103 control system interface 13 -—-
RS422/485 chain line data interface 14 - —@) sio
MODBUS control system interface UAKB-
g %o
DRS-Cable No. TID-006-- | _ FRONTSIDE _ _| -
************************* RS 232 ad4« | X10

MAINTENANCE

MB211 TRIP CIRCUIT SUPERVISION WIRING DIAGRAM
DESIGN-VERSION: 2

Fig. 3 MB211 Trip Circuit Supervision Wiring Diagram

36/ 744 DID-001-1.06 DRS Library of Protective Functions



MB...

2.3.3.

LOGIC FUNCTIONS

MB442

AVAILABLE HARDWARE INPUTS:

Optional <

/ BINARY INPUT
BINARY INPUT
BINARY INPUT
BINARY INPUT
BINARY INPUT
BINARY INPUT
BINARY INPUT

\¥ BINARY INPUT

N

O~

—
—

O~

[ S S S R T

LEGEND:
OPTIONAL MODULE:
-UAKB Transducer 1
Transducer 2
Shaft Current
Rotor E/F
CAN BUS future use (hardware extension)
X9/X10 IEC870 5-103 control system interface
RS422/485 chain line data interface
MODBUS control system interface

MAINTENANCE

DRS Library of Protective Functions

= *|’|5 BATT.
i | X2 12[3 X3
1 1A = +|-| |GND 1
3 f 11 L, e [DC outol[ 2
5
g éf { 12 110V...220VvDC DC ouT 02 - 4
i 5
= £ oo ]
9 L
10 1A OuUT 04 ~__ 8
43 g 9
5 1A OUT 05 _~_10
14 5A 11
— £1s DQS' ouTO06[ ~_12
1 1A 13
=23 { 16 CIJVIPA\CH-ZA ouTo7[ ~_14
19 1A 15
23f 07 ouT08[ 16
1A X5
23§ 18 1
25 1A OuUT 09 ~_2
23 € 19 3
o OuT10[ 4]
5
. 3§ 10 ouT 11 [
X8 7
1 ouT12[ ~_ 8
2 1f u1 9
z OUT 13[_~_10
11
4 JE U2 ouT 14 [ _12]
5 13
6 g { U3 OUT 15[ < ié
>
E { U4 OuUT 16 ~.16
9 X6
103§ Us 1
a ouT17 [~ g
14 ouT18[ ~_ 4]
2 . Z IN 01 5
3 + ikl ouT19[ ~_ 6
(4] No2 7
5 + ouT20[ ~_ 8
6 - Z IN 03 9
7 4 ouT 21 [ ~_10]
8 . Z IN 04 11
9 + ouT22[ 12
10 - Z IN 05 13
11 + OUT 23|~ 14]
12 . Z IN 06 15
13 + ouT24[ ~_16
14 - Z IN 07 o
15 + 08 4
16 - Z IN
- RELAYFAL» 0UT31[ 5]
6
; __] «RELAY STOP» OUT 32 7
~ 77 TRANS-
i -—- DUCER 1 slo2 D' %) Tx+ g
:: o2 Tx-
g = - S @ gnp—10
7 S M --- TrANs- 103
3 = X --—- DUCER2 511
9 2L -7 3 Rxt |12
<) = v K<
10 | & o N 14
11 |8 " " T SHAFTCURR. ) sio4 §  GNDI—%
12 £ ™6
13 x-
14 " | RoTOR EF ) sio1
IN09 #Zg X9
<] x10
:

MB442 LOGIC FUNCTION 2 WIRING DIAGRAM

Fig. 4 MB442 Logic Function 2 Wiring Diagram
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MB... LOGIC FUNCTIONS

2.4.1. MB111/ MB141/ MB142
BINARY INPUT STAGE 1 T Z
—>
BLOCKING INPUT STAGE 1 I
(OPTIONAL) ~~~~77~ — Z -
/BINARY INPUT STAGE 2 I Z
—
BLOCKING INPUT STAGE 2 T
(OPTIONAL) ~~~~~~~ — - Z —
BINARY INPUT STAGE 3 I Z
—
o<
BLOCKING INPUT STAGE 3 I
(OPTIONAL) ~~~~77~ — - Z -
BINARY INPUT STAGE 4 T Z
—
BLOCKING INPUT STAGE 4 T
k(OPTIONAL) ******* — - Z —
- N TRIP
(COMMANDS
_ OUTPUT cB1
@ MB141, MB142 only! CONTAETS cB2
ALARM
CONTACTS
62 Ala_rm
LEGEND 62 Trip
DRS DIGITAL RELAY SYSTEM
DRS- DIGITAL PROTECTION RELAY

OOMPACI?2A  TYPE: DRS-COMPACT2A

PROCESS! CPU+DSP - BOARD/
e VERSION 2

MB111 SIGNAL FUNCTION 1 LOGIC DIAGRAM
MB141 SIGNAL FUNCTION4 LOGIC DIAGRAM
MB142 SIGNAL FUNCTION4 LOGIC DIAGRAM

Fig. 5 MB111 MB141 MB142 Signal Function Logic Diagram

38/744 DID-001-1.06 DRS Library of Protective Functions



MB... LOGIC FUNCTIONS

NOTEBOCK
- | B
| Tan.wo | | | |
B.INP. | | PRESET | |
SjT.l L | | ® MB141, MB142 only! | |
o |
| Teno | | |
SBTLi | | PRESET | | N | |
af IR K
- ﬁ : l
B— &
L | BIN.IO | | |
BélTN;’- | | PRESET) | M | |
LD T T T T |
T |
ey e | |
. | N | |
AN | h |
2 ®®| |
| Leo- i | |
DISPLAY
B.INP. | | :
ST.3
T - £ |
| | e | |
@< '
BL| | ' = | |
ST3 | |
T I LED- |
| MATRIX] | |
B.INPJ | |
[
SfT'iﬂ' ] S |
=T ot . T
o || [ { ez
|| | PResET) YAl
jjA | i| i;z;;;iﬁ‘
I 0— | LA
Lo - AarusTa | || = |
~ | L
GG | = | |
I S| —
SRR o« [y st ] | |
| | | |

MB111 SIGNAL FUNCTION 1 LOGIC DIAGRAM/ PROCESSING
MB141 SIGNAL FUNCTION 4 LOGIC DIAGRAM/ PROCESSING
MB142 SIGNAL FUNCTION 4 LOGIC DIAGRAM/ PROCESSING

Fig. 6 MB111 MB141 MB142 Signal Function Logic Diagram / Processing
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[FUNCTION,
| OUTPUT |

ALARM ST.1
ALARM ST.1

>

<

Set Value
(BINARY INPUT):

MB... LOGIC FUNCTIONS

Lecend  PROCESSING

FIRMWARE-MODULE: MB111, MB141, MB142

Online simulation via notebook

Online-simulation of | BIN- 110 | | | BIN. 10 | | BIN.1/O |
DIG. IN-JOUTPUTS L PRESET) ;ﬁgstiacl)rn | PRESET | always | PRESET, always
) L= ‘ " - "
via notebook: —_—— —= A . A
|

Online-simulation of the FUNCTION OUTPUTS of the protective function MB111
[—] all FUNCTION OUTPUTS enabled (regular-operation) MB141
[1] all FUNCTION OUTPUTS disabled (test-operation) MB142

Programmable software-matrix for the LED-indications
(row 2...14) of PROCESSING

LED-indications of PROCESSING
(row 2...14)

Programmable software-matrix for the output-contacts (OUT1...0UT30)

ALARM STAGE1"-signal going to LED-MATRIX
AMLARM STAGE1"-signal going to TRIP-MATRIX
Type of function: over-detection (actual value > set value)

Type of function: under-detection (actual value < set value)

Mctive Edgefi=RISING ® [
Active Edgefi= TRAILING ®

MB111 SIGNAL FUNCTION 1 LOGIC DIAGRAM PROCESSING / LEGEND
MB141 SIGNAL FUNCTION4 LOGIC DIAGRAM PROCESSING / LEGEND
MB142 SIGNAL FUNCTION 4 LOGIC DIAGRAM PROCESSING / LEGEND

Fig. 7 MB111 MB141 MB142 Signal Function Logic Diagram Processing / Legend
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MB... LOGIC FUNCTIONS

2.4.2. MB211

TRIP CIRCUIT

+(BATT) ®

PROTECTION
SYSTEM COMPACT2A

TRIP CONTACT @

® UEl

TRIP COIL
AUX. CONTACT @

PROCESSING

U
@ E2
Y
TRIP @ I Z E®
CIRCIUT BREAKER CIRCUIT
TRIP COIL
AUx. @ I % B|®
CIRCUIT
BLOCKING . T | Z N
(OPTIONAL)
- (BATT))

@® TRIP ACTIVE CORRESPONDS WITH
TRIP CONTACT CLOSED

@ AUX. CONTACT. CLOSED
CORRESPONDS WITH CB ON RESP.
AUX. CONTACT OPEN
CORRESPONDS WITH CB OFF

® TRIP VOLTAGE

@ SHOWN:NO TRIP

CB OFF

® Ug HIGHA VE1=1
® U HIGHA VE2 =1 - | TRIP
@ DESIGN-VERSION 1 IS SUITABLE FOR ICOMMANDS

EXTENDED RANGE INPUTS (18...300VDC) _ OUTPUT CB1

ONLY! CONTACTS CB2

ALARM
CONTACTS
LEGEND Trip
DRS DIGITAL RELAY SYSTEM
DRS- DIGITAL PROTECTION RELAY

OOMPACT2A TYPE: DRS-COMPACT2A

CPU+DSP - BOARD/
VERSION 2

PROCESSING

MB211 TRIP CIRCUIT SUPERVISION LOGIC DIAGRAM
DESIGN-VERSION: 1

Fig. 8 MB211 Trip Circuit Supervision Logic Diagram Desisgn Version: 1
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TRIP CIRCUIT

+(BATT.) ®

PROTECTION
SYSTEM
TRIP CONTACT @

Uer

TRIP COIL
AUX. CONTACT @

® R lUEZ

TRIP I Z
CIRCIUT BREAKER CIRCUIT
TRIP COIL
o [/
_ BLOCKING - T° | _ Z
- (BATT)) (OPTIONAL)

@ TRIP ACTIVE CORRESPONDS WITH
TRIP CONTACT CLOSED
® AUX. CONTACT. CLOSED
CORRESPONDS WITH CB ON RESP.
AUX. CONTACT OPEN
CORRESPONDS WITH CB OFF
® TRIP VOLTAGE
@ SHOWN: NO TRIP
CB OFF
® Uy HIGHA El1=1
® Ug, ALWAYS A" BECAUSE OF R
NOTE: TRIP CIRCUIT ALWAYS CLOSED
AT TRIP COIL AUX. CONTACT
BECAUSE OF RESISTOR A&Rfi
@ INPUT LEFT OPEN (NO CONNECTION):
DEFAULT VALUE GIVEN TO VE2 = X"
DESIGN-VERSION 2 IS SUITABLE FOR
NON-EXTENDED RANGE INPUTS TOO!

E1|®

—

R"'|®

—

—>
e

DRS-

GCOMPACT2A

MB... LOGIC FUNCTIONS

~_| TRIP
COMMANDS
OUTPUT CB1
CONTACTS CB2
ALARM
CONTACTS
Trip

LEGEND
DRS DIGITAL RELAY SYSTEM
DRS- DIGITAL PROTECTION RELAY
OOMPACT2A TYPE: DRS-COMPACT2A
PROCESSING CPU+DSP - BOARD/

VERSION 2

MB211 TRIP CIRCUIT SUPERVISION LOGIC DIAGRAM

DESIGN-VERSION: 2

Fig. 9 MB211 Trip Circuit Supervision Logic Diagram Design Version: 2
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MB...

LOGIC FUNCTIONS

L

L\

NOTEBOOK

®

® &

LED-
DISPLAY

MATRIX

-
| I
| iiF?Fleig'sTéaTii | TRIP CIR. READY VALUE =
| Lo~ | : CIRCUIT Seetzo—d & |
|
,,,,,,, |
| | BIN. /0 | AUX. CIR. READY VALUE =
g2 | | | PRESET! | cet=1
ol | AU e B2 I
i Lo | CIRcuIT set=0—d &
| |
| |
| LOGICAL LINK (see setting):
|
| : NOT EX-OR
| NAND EL|E2] A
| E1[E2[ A 0101
| oj/o]1 o|1|0 acc
| 0|11 1100 set
| | 1/0/1 1111
| 11|00 » A
| | ExorR | > || |
| | NOR EL[E2[ A | r
| > OR E1[E2] A 0/0|0
| | acc. |EL[E2[A 8 2 (l) 2 é i
0[0]0
| BLOCKING | set ol1l1 1]/0]0 1]1]0
| "BINVO 1101 B
| | PRESET | | 111f1
IS
- Lo ! @
”””” |
| & TRIP CIRCUIT
[ — | FAULTY
e |
| L ‘
jEt L
LO0m
« | ®NOTE:

A=1..TRIP CIRCUIT READY
A=0..TRIP CIRCUIT FAULTY

@NOTE:

LED’S AND OUTPUTS ACTIVE IN
CASE OF TRIP CIRCUIT-EAULT.

PROCESSING

® NOTE: DESIGN-VERSION 1 APPLICABLE
FOR EXTENDED RANGE
INPUT-VERSION ONLY (18...300VDC).

——————— I
| H
\
|

BIN. I/0 ﬁ|

I
PRESET }\‘

1= 1yl

amm il

I

,,,,,,,

MB211 TRIP CIRCUIT SUPERVISION LOGIC DIAGRAM PROCESSING
DESIGN-VERSION: 1

Fig. 10 MB211 Trip Circuit Supervision Logic Diagram / Processing Design Version: 1
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MB... LOGIC FUNCTIONS

L

L\
NOTEBOOK
a | | L
| ' I '
| Eg’gg’ga | TRIP CIR. READY VALUE = | |
El I | i osetEl———— 1 E 1 | |
Lo : CIRCUIT Seet=0d & |7 | :
| |
| e | | |
| ‘PBR”;SIF/EOT} | AUX. CIR. READY VALUE = | |
| .| AU A" set=0 . LA E2 | |
| LP?;,,J | CIRCUIT | |
| no signal | 0wl | |
connected
| ® default | | |
| = A : | :
| |
| LOGICAL LINK (see setting): |
| | ® | |
| AND |
| E1l E1|E2| A ® ® |
| L Jofofo A LED- |
| | L E2 010 DISPLAY||| | |
100
| | 1l1]1 | |
| : [T | :
| BLOCKING LED |
| TBIN. 1/0 | | A ® x MATRIX | |
| LE'E%E,T,i [T Y | [ BIN.1IO *n|
N
o IR =any -
| B SN
| weren |
| 1ouTPUT] |
| } 0—"m | > FAULTY
—— ' | @ noTE:
- A=1..TRIP CIRCUIT READY PR(IESS”\K;
A=0..TRIP CIRCUIT FAULTY
@ LED’S AND OUTPUTS ACTIVE IN @ DESIGN-VERSION 2 IS
CASE OF TRIP CIRCUIT-EAULT. SUITABLE FOR NON-EXTENDED
RANGE INPUTS TOO.

TRIP CIRCUIT SUPERVISION LOGIC DIAGRAM PROCESSING
DESIGN-VERSION: 2

Fig. 11 MB211 Trip Circuit Supervision Logic Diagram / Processing Design Version: 2
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MB...

LOGIC FUNCTIONS

Leceno  PROCESSING

[FUNCTION|
| OUTPUT !

FIRMWARE-MODULE: MB211

Online simulation
via notebook

Online-simulation of

DIG. IN-/OUTPUTS
via notebook:

I
I
} PRESET
I
I

,,,,,,,

Online-simulation of the FUNCTION OUTPUTS of the protective function MB211

BIN. 1/0 |

| BIN. 1/0 | | BIN.I/0 |
 regular | PRESET | always |PRESET | always
! function | 1%\4 A" Li— A"

| |

[=] all FUNCTION OUTPUTS enabled (regular-operation)
[1]all FUNCTION OUTPUTS disabled (test-operation)

TRIP CIR. READY VALUE =
set=1

o«

“set=0—q & —

Please choose

e healthy TRIP C

LOGICAL LINK (see setting):

NOT EX-OR
NAND E1|E2| A
E1[E2[ A 0(0(1
0/0]1 0/1/0 acc
o111 10
1|01 1)1
1/1]0

NOR

m
PP OO
o

RO

ocoor>

Programmable
software-matrix

for the LED-indications

(row 2...14) of PROCESSING

Programmable software-matrix

which INPUT VALUE corresponds with a
IRCUIT (see: SETTINGS).

Please choose the LOGICAL LINK of the
INPUT SIGNALS E1 and E2 in order to get
the correct OUTPUT SIGNAL A

(see: SETTINGS).

LOGICAL LINK:

Specifies the condition of E1, E2 in order to
get a TRIP CIRCUIT READY decision
(A=1).

Note: applies for EXTENDED RANGE
INPUTS only!

R & LED-indications of
PROCESSING
LED-
DISPLAY (row 2...14)

for the output-contacts (OUT1...0UT30)

Denomination of FUNCTION OUTPUTS going to LED-MATRIX

Denomination of FUNCTION OUTPUTS going to TRIP-MATRIX

MB211 TRIP CIRCUIT SUPERVISION LOGIC DIAGRAM PROCESSING / LEGEND

Fig. 12 MB211 Trip Circuit Supervision Logic Diagram Processing / Legend
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MB... LOGIC FUNCTIONS

EXAMPLE: TRIP CIRCUIT SUPERVISION DESIGN VERSION 2
EXAMPLE WITHOUT AUX. CIRCUIT

+ (BATT.)

PROTECTION 7ua

SYSTEM TRIP

CONTACT W S

SIMPLIFIED DESIGN:
CB INTERNAL )
CONTACT lUEz R USE AUX. RESISTOR INSTEAD
CIRCIUT OF AUX. CIRCUIT IN ORDER
BREAKER TO CLOSE THE TRIP CIRCUIT
OFF COIL SUPERVISION-SCHEME.
- (BATT.)

NOTE: DESIGN OF RESISTOR:

a) MUST NOT AFFECT THE OFF-COIL Y (R /)

b) SHOULD PROVIDE ENOUGH CURRENT TO THE SUPERVISION CIRCUIT (R )
Y CURRENT SHOULD BE APPROX. 3 mA DC (MIN.).

c) DRS-Digital Input Voltage Range: 70% + 5% é 120%.

d) BATTERIE VOLTAGE RANGE: Vpom + 15% (ALLOWED).

DESIGN EXAMPLE: SEE PAGE 2/2 !

MB211 TRIP CIRCUIT SUPERVISION DESIGN EXAMPLE / NOT USING AUX. CIRCUIT
DESIGN VERSION: 2 page 1/2

Fig. 13 MB211 Trip Cicuit Supervision Design Example / Not Using Aux. Ciruit Design Version : 2
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MB... LOGIC FUNCTIONS

DESIGN EXAMPLE:

+ (BATT.)

>

| =3mADC max. @

>

VINPUT
Y

Vgarr = 220VDC + 15%
(187V... 253V)

10z

J "
l VCOIL

DRS PROTECTION
DIGITAL INPUT/
Vinom = 220VDC

RANGE:
220V +20% -25%
(165V...264V).

- (BATT)

EXAMPLE (given for Veart nom = 220VDC):

PRECONDITION: INPUT VOLTAGE JUMPER IS SET TO: 220VDC

VBATT = VINPUT + VR + Vco”_ =187V (= min. allowed battery VOIt.)

ViNpPUT min = (220V - 25%) = 165 VDC A (min. allowed input volt.)

(Vr + Vcoi) max = 187V - 165V = 22V

| =3mADC = const. (controlled by DRS Digital Input/ control range = Vnom +20% -25% at input terminals)

(VR + Vco”_) /3mA = RR + RCOIL

to be calculated \._given

Assume: Vo =0 A Rr=22V/3mA A Rg=7333W

Max. heat dissipation of Rg in case the TRIP-contact is closed:

VBATT = VBATT max — 264V. A PR =V2/R =2642/7333W = g,SW

® Input current is controlled by DRS Digital Input.

Input voltage range: Vpom (Of dig. input) +20% -25%.

@ In case the relay does not drop off because of the 3mADC-test-current a loading resistor should

be added in parallel to the coil in order to lessen the voltage drop at the coil.

MB211 TRIP CIRCUIT SUPERVISION DESIGN EXAMPLE/ NOT USING AUX. CIRCUIT

DESIGN VERSION: 2 page 2/2

Fig. 14 MB211 Trip Circuit Supervision Design Example / Not Using Aux Circuit Design Version: 2
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48 /744

(A) NORMAL OPERATION OF GEN.
CB=ON
NO TRIP - CONDITION

+(BATT)

PROTECTION Ug=1
TRIP CONTACT

CcB

OFF COIL

(© GEN. TRIPPED
CB=OFF
PROTECTION STILL ISSUES TRIP

INTERNAL U= 0 ——>
CONTACT
cB L

MB... LOGIC FUNCTIONS

DESIGN-VERSION 1: ©
EXAMPLE: NORMAL OPERATING SEQUENCE (TRIP CIRCUIT HEALTHY)

ulie
N| D

m
rlelo o|l

RO O

H®H0>

RESULT:A=1
T (BATT) ’:TRIP CIRCUIT = OK.

+ (BATT.)
PROTECTION U= 0 4
TRIP CONTACT

—— OR

cB
INTERNAL o 4. 84 Eol E02 /3
CONTACT TS
cB 1(o01
OFF COIL 111

GEN. IN OPERATION
CB=STILLON
PROTECTION ISSUES TRIP!

+ (BATT.)
PROTECTION U= 0 -
TRIP CONTACT

| OR
CcB E1[E2[A
INTERNAL U= 0 =1 »[[0]0 O]
CONTACT 011
cB 1|01
OFF COIL 1]1]1

RESULT: A= 0]

-(BATT.)  THIS IS A REGULAR CONDITION/
VERY SHORT DURING TRIPPING/
TO BE COVERED BY DELAY TIME!
® TRIP CIRCUIT = OK.

(D) GEN. TRIPPED
CB = OFF
PROTECTION ALREADY RESET

+(BATT)

PROTECTION Un=1 =
TRIP CONTACT

——— OR
CcB
INTERNAL o I 04 EOl EOZ é
CONTACT HHE
cB 1/0]1
OFF COIL IR

|
[+ resuim a1

RESULT:A=1 #
TBATT) ' TRIPCIRCUIT = OK. T@Aatty > TRIPCIRCUIT=OK.

® Note: Design-Version 1 requires EXTENDED RANGE INPUTS (RANGE: 18...300VDC)

MB211 TRIP CIRCUIT SUPERVISION OPERATING CONDITIONS/
DESIGN-VERSION: 1 EXAMPLE page 13

Fig. 15 MB211 Trip Circuit Supervision Operating Conditions Design Version: 1 Example
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MB... LOGIC FUNCTIONS

(A) WIRE BROKEN:

+(BATT)

PROTECTION
TRIP CONTACT

DESIGN-VERSION 1: ©
EXAMPLE: TRIP CIRCUIT FAULTY

CB

m o
N| D

INTERNAL

CONTACT

| T El

Ug=0 ——>—>[[ 0

0

cB 1
OFF COIL 1

o rlo
=

- (BATT.)

RESULT: A = Oj
TRIP CIRC. = FAULT

(C) BATT.=OFF

PROTECTION
TRIP CONTACT

BATT. =0V

lUElz 00—

CB
INTERNAL
CONTACT

CB
OFF COIL

=

OFF-COIL = DESTROYED (INTERRUPTED)

+(BATT))

PROTECTION
TRIP CONTACT

|
Ugi=0

® Note: Design-Version 1 requires EXTENDED RANGE INPUTS (RANGE: 18...300VDC)

BATT. =0V

OR
ca — E1[E2] A
INTERNAL Ue=0 11 »[[0]o
CONTACT 01
s 1]o
OFF COIL 11
OFF-COIL
INTERRUPTED RESULT:A=0
~BATT) TRIP CIRC. = FAULT
T
OR
E1[E2[ A
T
»—>[[0]0]0)]
011
1]o0l1
111

RESULT: A= Oj
TRIP CIRCUIT = FAULT

MB211 TRIP CIRCUIT SUPERVISION OPERATING CONDITIONS
DESIGN-VERSION: 1 EXAMPLE

page 2/3

Fig. 16 MB211 Trip Circuit Supervision Operating Conditions Design Version: 1 Example
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MB... LOGIC FUNCTIONS

DESIGN-VERSION 1:
EXAMPLE: HOW TO CHOOSE THE INPUT VOLTAGE FOR DESIGN VERSION 1
INPUTS (see Fig. 2-2)

THE DRS-COMPACT2A HAS 4 NOM. INPUT VOLTAGE RANGES WICH CAN BE CHOOSEN BY JUMPERS FOR
EVERY INPUT SEPARATLY

FOR DESIGN VERSION 1 THE JUMPERS FOR THE TWO REFERING INPUTS SHOULD BE SET TO:

VAR. 1A:
BATT. VOLTAGE SET JUMPER TO:
220 VDC 110 VDC (77V...300 VDC)
110 VDC 60 VDC (42V...300 VDC)
60 VDC 24 VDC (17V...300 VDC)
48 VDC 24 VDC (17V...300 VDC)
VAR. 1B:
BATT. VOLTAGE SET JUMPER TO:
220 VDC 220 VDC
110 VDC 110 VDC
60 VDC 60 VDC
48 VDC 48 VDC
24 VDC 24 VDC

MB211 TRIP CIRCUIT SUPERVISION DESIGN-VERSION: 1A, 1B/
DIG INPUT-VOLT. JUMPERS page 3/3

Fig. 17 MB211 Trip Circuit Supervision Design-Version: 1A, 1B / Dig Input-Volt. Jumpers Design Version: 1A, 1B
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MB... LOGIC FUNCTIONS

2.4.3. MB442

AVAILABLE HARDWARE INPUTS:

/BINARY INPUT 1

@® OPTIONAL

LEGEND

DRS

DRS-
QOOMPACT2A

PROCESSING

o I
BINARY INPUT 2 A I
BINARY INPUT 3 s I
BINARY INPUT 4 s I
BINARY INPUT 5 s I
BINARY INPUT 6 A I
BINARY INPUT 7 R I
BINARY INPUT 8 s I

DIGITAL RELAY SYSTEM

DIGITAL PROTECTION RELAY
TYPE: DRS-COMPACT2A

CPU+DSP - BOARD/
VERSION 2

NN NN NN NN

COMPACT2A

PROCESSING

~__| TRIP
ICOMMANDS

OUTPUT CB1
CONTACTS CB2

ALARM

CONTACTS
Alarm
Trip

MB442 LOGIC FUNCTION 2 LOGIC DIAGRAM

Fig. 18 MB442 Logic Function 2 Logic Diagram
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MB... LOGIC FUNCTIONS

%%WEB&X

—g

OouT1

| B BIN o !

HARDWARE INPUTS

\PRESET‘

)|
Software
‘ | input
BINARY BIN. 110 INPUT OF LOGIC FUNCTION 2 oa
inputs| ||| PreseT | | I FoRCUIT
1 | 1y ? I @) N1 ®,,_ @
K= =]
| ]
1 | S
} | N32 & P

[
.,L hl
|
| !
| !
|
| \
8_
’:’ Co
] N N W ALK 1 ;.,_
||l BIN. 10 j —
\PRESET_l |
9 |, ‘ 1— N |
> | LO:}’i = | & P
= | |
; | ‘ | louts2, .|
g o ] @
E'w@.ﬁml a e ®®
3l ! ‘_PRESEE | 1 ] @ LED-
7y L N—— DISPLAY
Lo— INVERT 1| & |4
|~ (g P
| & Pl OUTPUT OF
| }—L S— FUNCTION 2
4'* — A
| | LED-
| — MATRIX
| ["BIN. 10 ™
| H | DIG. OUT-
. | PRESET ||| ouT.
| 1 —] e PUTS 1...32
—
| I i I
| | & TR | |
| | MTA?gl_x | |
| — |
| ‘IFOUL']‘_?;S_F“ | Software output 1 | |
‘ ‘1 - ET 1 | FEEDBACK CIRCUIT max. 32 SIGNALS e ——
| \ 0% ? i |
|~ |
| PROCESSING |

@  SETTING VIA SOFTWARE / SEE DRS WIN AOGIC FUNCTION 2" RELAY PARAMETERS
NOTE: DELAYTIME APPLICABLE FOR (A" A A") T ONLY.
(® INPUTS: HARDWARE INPUTS OR SOFTWARE INPUTS (VIA FEADBACK CIRCUIT)
NOTE: FEEDBACK CIRCUITS IF USED OVERWRITES THE HARDWARE - INPUTS! VALID FOR A" AND A"
PRIORITY FOR STATUS OF INPUTS: 1. SIMULATION VIA NOTEBOOK (BINARY 1/O PRESET)
2. FEEDBACK CIRCUIT
3. HARDWARE INPUT
RECOMMENDED: IN ORDER TO FIND OUT THE VALID STATUS OF AN INPUT A CHECK ABINARY 1/0 - TABLEA(USING NOTBOOCK);
CAUTION: THE INDICATION MAY BE TOO SLOW IN CASE OF A FAST FLIP - FLOP - ACTION!

MB442 LOGIC FUNCTION 2 LOGIC DIAGRAM PROCESSING

Fig. 19 MB442 Logic Function 2 Logic Diagram Processing
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MB... LOGIC FUNCTIONS

DETAIL:

AND-GATE
OVERVIEW

v

DETAIL

_|a
&
& —
IN1 o/O
available o Q
HARDWARE
INPUTS IN2 o
(or SOFT-INPUTS)® _—
o '
IN8
IN9
@ SOFT-INPUTS
only
o/o O
~ QUT32 o/G
o/o ®
OUT1...32
may be used as <
inputs for LOGIC
FUNCTION 2
- QUT32 —
LEGEND:
o o/o q

SOFT-INPUTS can be generated by
using the FEEDBACK-FEATURE of
LOGIC FUNCITON 2!

MB442 LOGIC FUNCTION 2 LOGIC DIAGRAM/ PROCESSING DETAIL

Fig. 20 MB442 Logic Function 2 Logic Diagram / Processing Detail

DRS Library of Protective Functions
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| BIN.1/0 |
| PRESET !

[FUNCTION|
| OUTPUT }

MATRIX

X &
LED-
DISPLAY

ALARM ST.1
ALARM ST.1

>

<

Set Value

(BINARY INPUT):

MB...

Leceno |PROCESSING

FIRMWARE-MODULE: MB442

Online simulation via notebook

H H . | |
Online-simulation of 1 BIN- 10

regular
DIG. IN-/OUTPUTS | PRESET; €9

8 1. ! function
via notebook: A B ‘

| BIN.1/O | ! BIN. I/0 |
| PRESET | always | PRESET |

LOGIC FUNCTIONS

Online-simulation of the FUNCTION OUTPUTS of the protective function MB441

[<] all FUNCTION OUTPUTS enabled (regular-operation)
[1] all FUNCTION OUTPUTS disabled (test-operation)

Programmable software-matrix for the LED-indications
(row 2...14) of PROCESSING

LED-indications of PROCESSING
(row 2...14)

Programmable software-matrix for the output-contacts (OUT1...0UT30)

AMLARM STAGE1"-signal going to LED-MATRIX

AMLARM STAGE1"-signal going to TRIP-MATRIX
Type of function: over-detection (actual value > set value)

Type of function: under-detection (actual value < set value)

Mctive Edgefi=RISING ® _[~
Active Edgefi= TRAILING ® L

MB442 LOGIC FUNCTION 2 LOGIC DIAGRAM PROCESSING / LEGEND

page 1/2

Fig. 21 MB442 Logic Function 2 Logic Diagram Processing / Legend
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MB... LOGIC FUNCTIONS

LEGEND PROCESSING

ANDRA- GATE:
@ ANDfi- Connection of all activated digital signals:

(IN) { F
49— /
: & resp. (inv IN) @—O

resp (OUT) (feedback circuit) @
resp. (inv OUT) (feedback circuit) @—O

MORfA- GATE:

— AORMA- CONNECTION of the output
signals of the 4 AANDfigates

t> Time delay for 2" A A" (_I") only!

If SET VALUE = INVERTfiis chosen:

Nl R

Please note: actual status of signals can
be checked by using the notebook
Minary 1/O presetiifeature

FEEDBACK CIRCUITS
for IN and OUT

MB442 LOGIC FUNCTION 2 LOGIC DIAGRAM PROCESSING / LEGEND
page 2/2

Fig. 22 MB442 Logic Function 2 Logic Diagram Processing / Legend
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MB... LOGIC FUNCTIONS

&/ DRS-WIN - [MFM2] MonkFryston2_BBE Corner SingleSW [_ (O] >
System DRS Daten DRS Funkbionen Kommunikation Extras  Optionen  Ansicht  Fenster 2

|Bwa (a5 % &Rk ezl z

EFA[MFM2] MonkFrystonZ_BB Corner SingleSw:1
EHES| s uE o8
Schutzfurktionen % 5.234 02.03.2004

@| Diff. 3-Biein,3-ph. S7MCI0]

@ Logikfunktion 2 MC[0] Block,

Gen. Diff. 3-ph. S7MCIT)

Logikfunktion 2 MC[T] Block

Gen. Diff. 3-ph. S7MCIF)

Logikfunktion 2 MC(F] Block

Strom 3-ph.1-st. ROk C

Logikfunktion 2 MC Block Summenstromerfazsung Feeder CTS

MFM2 i [ [Offline

Signalfunktion 1 CEF Back Trip
Logikfunktion 2 T Dizc. DEI
Logikfunktion 2 Feeder Dizc. DEI
Signalfunktion 1 Dizc. DB Alarm

Signalfunktion 1 zpare

Summenstromerfassung Mesh CTS

Summenstromerfazsung Tx HY CTS

EEEEEEEE

EEEEEE

[MFM2] MonkFrystonZ_BE Corner SingleSw:2
S| = m| ? |

Fielaizparameter
Logikfunktion 2 (MC[0] Block]

| Ein 1 Auzw. Bl 01-16 'EDDDDDDDDDDDDDEE‘ Ein 2 Ausw. BO 01-14 'DDDDDDDDDDDDDDDD Ein 4 Ausw. Bl 01-16 EDDDDDDDDDDDDDDD

| Ein 1 Irnv. BI01-16 O000000000CO0000 Ein 2 Inv. BO 014E | 0000000000000000 Ein 4 Inv. BI 01-16 0000000000000000

| Ein 1 Ausw. Bl 17-34  0000000000COOOO0 Ein 2 Afzw. BO 1?3 00000B0000000000 Ein 4 Ausw. BI 17-32 | 0000000000000000

| Ein 1 inv. Bl 1732 O000000000CO0000 Ein 2 inp. BO 17-32 Ein 4 in. Bl 1?-32} 0000000000000000

| Ein 1 Auzw. BO &1-1 O000000000CO0000 Ein 3 A=w. Bl 01-16 47 00000000000C0O000 Ein 4 Ausw. B0 01-16§] 0000000000000000

| Ein 1 I, BO 01-16 O000000000CO0000 Ein 3 Inf. BI 01-16 0000000000000000 Ein 4 Inv. BOY01-16 | O0000000000C0O000

| Ein 1 Ausw. BO 17-33  00000MO000COOOO0 Ein 3 Agsw. Bl 17-32]  0000000000000000 Ein 4 Ausw. B0 17-32 0000000000000000

| Ein 1 i, BO 17-32 O0000R00000000 Ein 3 inf. BI 17-32 0000000000000000 Ein 4 irve. BOJ17-32 1 o o

| Ein 2 Auszw. Bl 01-164" COROOOOO0O0O0O0CO Ein 3 Ag=w. BO 01-14  0000000000000000 Riickk. auf BJ01-16  OO000OOORQAOCMOO0

| Ein 2 Inv. BI 01-16 O000000000CO0000 Ein 3 In}. BO 01-16 | 0000000000000000 Riickk. auf BJ17-32 DDDDDDD@DDDD

| Ein 2 Ausw. Bl 17-34  0000000000COOOO0 Ein 3 Adsw. BO 17-3] OONOOOOOOOO0C000C | § ) ¥ | Verzogerung N 000 s

| Ein 2 irv. Bl 17-32 000000000000000CL Ein 3 inf. BO 17-32 DDDDDDDDDDDDDDDg_ Logik-Ausga m&l)

fFM2_ A || [offline
Datei ' PE-ToglsiDrswindiData\Refs\DRS_MFMZ, ref' fsurde gespeichert [ aes
LOGIC: FUNCTION OUPUT =

— (IN1 & invOUT22).0R.(IN2 & invOUT22).0R.(not used).OR.(not used)

| o
Note 1: The FUNCTION OUTPUT-signal is feed back to IN10. The FUNCTION OUTPUT is not inverted (Aormal

MB442 LOGIC FUNCTION 2 EXAMPLE 1

Fig. 23 MB442 Logic Function 2 Example 1
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MB... LOGIC FUNCTIONS

"% DRS-WIN - [MFM2] MonkFryston2_BB Corner SingleSw M= &3
System DRS Daten  DRS Funklionen  Schutzfupkbionsdaten  Kommunikation Extras Optionen  Ansicht  Fenster 2
B0 @ % & koo

FA[MFM2] MonkFryston2_BB Corner SingleSw:1
E RS # = ao|&a
Schutzfunktionen % 5.234 0203.2004

Diff. 3-Bein.3-ph. B7MCIO)
Logikfunktion 2 bC[0] Block

Gen. Diff. 3-ph. BTMC(T)
Logikfunktion 2 tC[T] Block

Gen. Diff. 3-ph. B7MCIF)
Logikfunktion 2 M CIF] Block

Strom 3-ph.1-st. S0MC

Logikfunktion 2 L Block

MFM2

Signalfunktion 1
Logikfunktion 2
Logikfunktion 2
Signalfunktion 1

CEF Back Trip

T Dizc. DB

Feeder Disc. DBI
Dizc. DB Alam

spare

Signalfunktion 1

Summenstromerfazsung Mesh CTS

Summenstromerfassung Tx HY CTS

B|E|&|E]E|E]E]E
EEEEEEEE

Summenstromerfassung Feeder CTS

[T | |offine

MFM2] MonkFryston2_BB Corner SingleSW:2

&= mm| 2 4

Fielaisparameter
Logikfunktion 2 [Feeder Disc. DEI)

Ein 1 Augw. Bl 01-16

Ein 2 Ausw. BO 01-16

00000000000000

Ein 4 Auzw. Bl 01-16

(][ [

Ein1Inv. BIO1-16

O000000C00000000

Ein 2 Inv. BO 01-16

Ein 1 Ausw. BI 17-32

O000000C00000000

O000000000000000

Ein4 Inv. BI 0116

O000000000000000

Ein 2 Jusw

O000000000000000

Ein 4 Auzw. B 17-32

O000000000000000

| EinTirv. BI17-32

O000000C00000000

Ein 2 igv. BO 17-32

Ein 1 Ausw. BO OT-1

O000000C00000000

Ein 3 usw. Bl 01-16

000000000000000
00000000000000

Ein 4 irv. BI 17-32

O000000000000000

in 4 Ausw. BO 01-

O000000000000000

Ein1Inv. BO 01-16

O000000C00000000

Ein 3 Igv. BI 0116

O000000000000000

in 4 Inv. BO 0116

O000000000000000

Ein 1 Ausw. BO 17-3

O000000C00000000

Ein 3 usw. Bl 17-32

O000000000000000

in 4 Ausw. BO 17-32

O000000000000000

Ein1irv. BO 17-32

Ein 2 Ausw. Bl 01-16

O0000000000000
OO0RRA000CO000000

Ein 3 igv. BI 17-32

O000000000000000

in4 inv. BO 17-32

OO0000000000000

Ein 3 usw. BO 01-16]

O000000000000000

lickk. auf BI 0116

O000000000000000

Ein 2 |nv. BIO1-16

O0RRA000CO00000000

Ein 3 Igr. BO 01-16

O000000000000000

lickk. auf Bl 17-32

0000000000000

Ein 2 Ausw. Bl 17-32

O000000C00000000

Ein 3 usw. BO 1732

O000000000000000

Brzogerng

|
|
|
L
k
|
|

|

|

|

|

Ein 2 irv. BI 1732

O000000C0000000C,

Ein 3 igv. BO 17-32

O0O0O0000000000

ogik-Ausgang

ey, A 000 s
ermap

[ MFM2

[ [offline 4

[ca

®

LOGIC:

FUNCTION OUPUT =
— (IN3 & IN4).OR.(invIN3 & invIN4).OR.(not used).OR.(not used)

I -
Note 1: The FUNCTION OUTPUT-signal is feed back to IN24. The FUNCTION OUTPUT is not inverted (Aormalf)

Note 2: These Settings are used for supervision of the aux. contacts of a CB (DBI...Dond Believe It)
IN3 = CB open - contact
IN4 = CB closed - contact

In case of both contacts are Afior boths contacts are AfiA DBI...dona believe the contacts!

MB442 LOGIC FUNCTION 2 EXAMPLE 2

Fig. 24 NB442 Logic Function 2 Example 2
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MB... LOGIC FUNCTIONS

2.5. FUNCTION

2.5.1. MB111/ MB141/ MB142

Signal functions are provided to evaluate binary signals from the protected plant for alarm and/or trip conditions in
the DRS, as for example the initiation of an internal transformer fault, e.g. Buchholz, oil- or winding over
temperature, pressure relieve valve, cooler failure, etc.

The binary input signal is supervised according to the selected active signal slope (positive slope = transition from
logic 0 to logic 1, inverted slope = transition from logic 1 to logic 0) during each sample and after a contact bounce
delay of 4 samples the output initiation is started. When the initiating condition is maintained during the whole set
time delay a corresponding trip signal will be produced.

Signal function 1 and signal function 4 differ only in the number of input signals to be processed. Signal function 4

is especially used when several signals from a specific plant part are to be evaluated, e.g. transformer mechanical
protection which may be combined into a protective group.

581744 DID-001-1.06 DRS Library of Protective Functions



MB... LOGIC FUNCTIONS

2.5.2. MB211

The digital trip circuit supervision function MB211 has a similar operating characteristic as the analogue
hardware solution.

The function is provided with two digital inputs:
- Trip circuit healthy
- Auxiliary circuit healthy

The digital ATrip Circuit Healthyod corresponding
system conditions the state of the trip circuit is sent to the digital input of the PROCESSING as either
A0O0 or A10. The same applies for the auxiliary ci

In our example we assume that:

Both Healthy settings are |l ogic nlf.

A |l ogic fAANDA c oeneang that lzoth digital induts @rip @rcuid healthy + auxiliary circuit
healt hy) have to be AlA to affirm that the trip
| f not , an alarm annunciation ATrip Circuit Fail u

In a normal state, i.e. trip circuit healthy, no output will be set from the DRS protection system and no
LED indication is shown. This corresponds to our User Operating Philosophy that no yellow or red LED
indication is present when everything is in order.

The time delay is provided in order to not initiate a false alarm during CB operation but to produce an
alarm output for a real trip circuit fault.

Examples for the setting value "logical connection” under the presupposition that the Healthy
configuration is set to "1":

AERR :

One of the two inputs has to be "1" and the other one must be "0" for a trip circuit OK.
AORAW :

One or both inputs have to be "1" for a trip circuit OK.

ANORT :

Both inputs must be "0" for a trip circuit OK.

AANDA :

Both inputs must be "1" for a trip circuit OK.

ANANDA :

At least one of the two inputs have to be "0" for a trip circuit OK.

Important Note:
The only possibility to use the whole range of the possible logical configuration is as follows:

Battery: 220 VDC
Inputs: 110 VDC (set jumper to 110VDC).
Note: The 110VDC rated inputs can also be used permanently with 220 VDC.
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MB... LOGIC FUNCTIONS

2.5.3. MB442

Logic Scheme:

This logic function consists of 4 AND Gates which are conveyed to a common OR Gate. In the Setting Value
Window of the DRSWIN these 4 AND Gates are clearly visible and there are 4 large blocks of input parameters, i.e.
1to 4 for these 4 AND Gates. For following OR Connection after the AND Gate no setting values are required and
simply the output signals of the 4 AND Gates are assigned to the respective outputs.

This way, each of the 4 function inputs of the OR Gate represents thereby an AND Connection of all these inputs or
outputs assigned by the Selection Mask as per setting value window. Please note that the polarity for each
selected input or output (AND Gates) can be inverted. Therefore when an inverted input or output is to be used
also the Inverting Mask has to be marked and as an important NOTE: For an inverted input 2 confirmation selection
marks are required, i.e. in the Selection Mask as well as in the Inverting Mask.

It is not sufficient just to mark the Inverting Mask!

The inputs of the logic functions by themselves are either "Real" inputs, e.g. INO3 or "Real" outputs, e.g. OUTO1, or
"simulated" (via notebook) inputs or outputs, or "feed-back" signals (output is routed back to an input via set value
of the protective function i see Fig. 19), which then can be suitably connected into the logic function.

To further describe the logic functions outputs:

The output of a logic function 2 can be configured and routed to a virtual input as well as to a real input or inputs or
to a virtual output as well as real output or outputs. This way it is possible to transfer the state of the logic function 2
to an input of the DRS COMPACT?2 software programme. This is necessary because, for example, the blocking
inputs for protective functions only accept binary inputs (BI).

Time Module:

The result of the OR logic is time delayed according to the setting value and this delay is only active during a
transition from O Y1 on the input of t hepondinghogicdiagreray mod ul
and afterwards when thus set either directly or inverted activating the function output. Please note that this time
delayisnotoper ative in case of a change from 1 YO at the input
module has always to be observed according to the logic diagram. Should the time delay module be activated

during an inverted slope condition then the desired result may be implemented by an additional, double inversion,

i.e. before and after the delay module.

Exampl e: By a suitable selection of the parameter setting
output signals of the logic function 2 it is possible to obtain configurable operating and/or reset time delays

Output:

The output of the logic function which is a single digital signal without initiation annunciation but a trip can be
allocated to the respective LED- and trip matrix and can be assigned to the general distribution to the LED- and trip
matrices. In addition these signals can be assigned to the back-coupling mask and returned to the binary inputs.
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MB... LOGIC FUNCTIONS

2.6. COMMISSIONING

Note: During all Commissioning Activities the Relevant
Safety Precautions Have to Be Strictly Observed!

2.6.1. MB111/ MB141/ MB142/ MB211/ MB311/ MB442

Connections:

The external connections to the binary input signals are realised via adapted coupling modules according to plant
requirements and then transferred to the Central Control Unit VE.

The coupling modules may either be relay modules or opto-isolator modules. The selectable input voltage can have
a rating between 24VDC to 220VDC whereby the 220VDC opto- isolator inputs can be energised
continuously with up to 300vVDC.

- Pre-Commissioning:

The DRS WIN User program enables the operation (simulation) of all digital inputs and outputs (please also refer
t o: A Syst e mandOdtputBSelecton) yhich can be carried out either ONLINE or

OFFLINE and have preference over the real plant signals.

Thus it is possible to test all the complete logic functions OFFLINE.

- Commissioning Tests:

These tests can basically be limited to only verify the correct external input- and output signals for the protection
relay since the internal functions were already confirmed during the pre-commissioning tests.

- Input signals of the protective function:
The initiated external plant inputs are displayed in the Window "System"/ "Binary In/Output
Selection".

- Output signals of the protective function:

By operating (simulating) the outputs in the Window "System"/ "Binary In/Output Selection"
to verify the external circuitry, e.g. CB trip circuit, etc.
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MC... CIRCUIT BREAKER FAILURE PROTECTION

3. MC... CIRCUIT BREAKER FAILURE PROTECTION

3.1. OVERVIEW

List of the available MC ... T Protective Functions
Abbreviations: C2 ... DRS-COMPACT2A
M ... DRS-MODULAR
L ... DRS-LIGHT

FNNR ... Function number (VE internal number of the protective function)
TYPE ... Function type (short name of the protective function)

ANSI ... ANSI device number (international protective function number)
PROTECTIVE FUNCTION: MC 316 FNNR TYPE ANSI Application
CB Failure Protection 1115 | MC316 40 C2,M

Note: Available from PROCESSING Firmware Version 5.24 on
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3.2. TECHNICAL DATA

PROTECTIVE FUNCTION: MC316

MC... CIRCUIT BREAKER FAILURE PROTECTION

FNNR TYPE  ANSI Application

CB Failure Protection

Note: Available from PROCESSING Firmware Version 5.24 on

1115 | MC316 40 C2,M

2- stage CBF protection with "LOW GAS PRESSURE" logic and time monitoring of the

"CB Failure Start" (CBFS) signal.
TRIP output extension is provided as a standard.

MC316
Technical Data

Inputs

Analogue: | Current phase L1

Current phase L2

Current phase L3

Binary:

CB closed position (from CB auxiliary contacts)

CBF start (CB failure start)

LOW GAS PRESSURE (CB not ready)

Blocking input stage 1

Blocking input stage 2

Test input stage 1

Test input stage 2

Outputs

Binary: | CB failure stage 1 trip

CB failure stage 2 trip

CB failure stage 3 trip

Setting Parameters

Current interlock CBF

0,1...2Ain 0,05 A steps

CBF feeder TRIP time delay

0,01 ...0,99sin 0,01 s steps

CBF bus section TRIP time delay

0,01...0,99sin 0,01 s steps

Maximum CBF STARTING time

1..180sin1ls steps

Measuring
Reset Ratio: | 0,97
Operating Time: | 2 2 Periods
Accuracy: | ¢ 3% of setting value or
¢ 2% 1,
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MC... CIRCUIT BREAKER FAILURE PROTECTION

3.3. CONNECTION DIAGRAMS

3.3.1. MC316
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MC316 CBF (CIRCUIT BREAKER FAILURE) LOGIC DIAGRAM

Fig. 25 MC316 CBF (Circuit Breaker Failure) Logic Diagram
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MC... CIRCUIT BREAKER FAILURE PROTECTION

3.4. LOGIC DIAGRAM

3.4.1. MC316

L1 L2 L3
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® {4, | L2 Y] } { N
E |3 n } E
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CB ‘K AUX CONT.
ACB ONfi
KCB is ONfi Iy Z N
- I
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Aoweasi ——— 3 4. Z —
TESTSTLT . I | _ Z N
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TESTST2 . T} Z N
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BLOCK.STL - T | Z N
(OPTIONAL)
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- ~| TRIP
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@ oCBF STARTfA2 CB-TRIP - command is active CONTACTS CcB2
ALARM
@ A.OW GASAZ CB probably faulty CONTACTS|
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DRS DIGITAL RELAY SYSTEM 51 Trip
DRS- DIGITAL PROTECTION RELAY
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MC316 CBF (CIRCUIT BREAKER FAILURE) LOGIC DIAGRAM

Fig. 26 MC316 CBF (Circuit Breaker Failure) Logic Diagram
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MC...

CIRCUIT BREAKER FAILURE PROTECTION
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Fig. 27 MC316 CBF (Circuit Breaker Failure) Logic Diagram Processing
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MC... CIRCUIT BREAKER FAILURE PROTECTION

Lecend  PROCESSING
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Fig. 28 MC316 CBF (Circuit Breaker Failure) Logic Diagram Processing / Legend
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MC... CIRCUIT BREAKER FAILURE PROTECTION

EXPLANANTION OF CONDITION
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Fig.29 MC316 CBF (Ciruit Breaker Fail) ,,Zero C
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MC... CIRCUIT BREAKER FAILURE PROTECTION

3.5. FUNCTION

3.5.1. MC316

Digital Inputs:
CB closed position (condition: CB is closed)

CBF start (condition: CB failure start = trip command is initiated)

LOW GAS PRESSURE (CB is possibly not ready / can possibly not be tripped)
2x BLK

2x TST

Analogue Inputs:
Current Phase L1
Current Phase L2
Current Phase L3

Digital Outputs:
Stage 1: After expiry of time delay t1.

Stage 2: After expiry of time delay t2.
Note: In case of LOW GAS PRESSURE then the time delay t2 is automatically set to 0 sec. and
stage 2 is operating first.
Stage 3: After expiry of time delay t3.

Logic for Stage 1 / Stage2:

CBF start & CB closed position .... time delays t1 and t2 are beginning to start.
Or:

CBF start & one of the three phase currents are exceeding the set value

time delays t1 and t2 are beginning to start.

Features:

1.

When set to "LOW GAS PRESSURE" (binary input), then the program will automatically set the

delay t2 to O sec., i.e. the stage 2 trip is initiated immediately because of a possible CB not ready condition and the
higher level trip command is given first.

2.

When the time delay t3 has expired it means that the CBF start signal is initiated for an excessive time which can
indicate that either the stage 1 and stage 2 tripping were not successful or that the CBF start signals are faulty or
not being previously reset.

3.

After CB trip there may be some current oscillations which however have no zero crossings even though the 1%
harmonic is still above the configured setting value and in this case the CB failure

protective function will be blocked, i.e. no trip output.

4.

TRIP signal extension:

The tripping commands from stage 1 and stage 2 are being extended by 400 ms (in addition but not overall) in
order to prevent fleeting trip signals to the CB trip coil.

Stage 3 is not provided with a trip time extension but only will initiate an alarm annunciation meaning a fault
condition of the CBF function for internal or external causes.

5.

"CB is ON" 1 signal may be used optionally (instead or additionally to the Overcurrent Measuring System); this
measure would act as a mechanical CB Failure Detection.
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MC... CIRCUIT BREAKER FAILURE PROTECTION

3.6. COMMISSIONING

Note: During All Commissioning Activities The Relevant Safety Regulations
Have to Be Strictly Observed and Applied!

3.6.1. MC316

-Pre-Commissioning

With a relay test set the test current is injected and the binary inputs set with the aid of a terminal or notebook

ABi nary | n$®lud ptuit o rRgee and eontrbliedsop-kcreen.

Note: in order to activate the protective function during test operation additionally the

"CBF Start" i input has to be set (for example by simulation via notebook).

Note: If real trip outputs to the external plant have to be prevented this can be achieved by opening the
disconnecting terminals or by temporary re-programming and/or blocking of the function outputs (please refer to the
"Function Outputs ..." in the logic diagram).

-Commissioning Tests

During the commissioning tests by useoft he A Act ual M ewandow the @brredt anbagueemént of the
input currents is verified, and the binary inputs are checked by operation of the external auxiliary contacts of the
protected plant.

The trip circuits have to be checked via the "Binary In/Outputs Selection" by actual tripping of the corresponding

plant equipment when set to "1" of the relevant switchgear parts thereby saving the result of the tests into the event
recording feature.
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MD... GENERATOR DIFFERENTIAL

4, MD... GENERATOR DIFFERENTIAL

4.1. OVERVIEW

List of the Available MD ... Generator Differential Protective Functions

Abbreviations: Cc2 ... DRS-COMPACT2A
M ... DRS-MODULAR
L ... DRS-LIGHT

FNNR ... Function number (VE-internal number of the protective function)
TYPE ... Function type (short name of the protective function)
ANSI ... ANSI device number (international protective function number)

PROTECTIVE FUNCTIONS: MD...

FNNR

TYPE

ANSI

Application

Generator differential protection 2-phase,
with Standard-BIAS characteristic.

1018

MD222

87G

C2,M,L

Generator differential protection 2-phase.

Characteristic with reduced inference of restraint current.

1114

MD223

87G

C2,M

Generator differential protection 2-phase,

with Standard-BIAS characteristic,

with CT Saturation Detection, High Set O/C (d >>)
and Quick Trip i feature.

1146

MD228

87G

C2,M

Generator differential protection 2-phase.

Characteristic with reduced inference of restraint current.

Includes CT Saturation Detection, High Set O/C (¢d >>)
and Quick Trip 1 feature.

1148

MD229

87G

C2,M

Generator differential protection 3-phase,
with Standard-BIAS characteristic.

1014

MD322

87G

C2,M,L

Generator differential protection 3-phase.

Characteristic with reduced inference of restraint current.

1113

MD323

87G

C2,M

Generator differential protection 3-phase,

with Standard-BIAS characteristic,

with CT Saturation Detection, High Set O/C (d >>)
and Quick Trip i feature.

1145

MD328

87G

C2,M

Generator differential protection 3-phase.

Characteristic with reduced inference of restraint current.

Includes CT Saturation Detection, High Set O/C (¢ >>)
and Quick Trip i feature.

1147

MD329

87G

C2,M
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Comparison

CT High Set
Saturation o/C
Detection (o >>)

Number Standard Reduced

of Phases BIAS BIAS

W W W W N DN DNDDN

741744 DID-001-1.06 DRS Library of Protective Functions



MD... GENERATOR DIFFERENTIAL

4.2. TECHNICAL DATA

4.2.1. Generator Differential 2-phase 2-winding

PROTECTIVE FUNCTIONS: MD... FNNR TYPE ANSI Application
Generator differential protection 2-phase 1018 | MD222 87G C2,M,L

Formula for Restraint Current:

Restraint Current =

(JFFT 1H of ISYSTEM1 L1 resp. L3|

+ |FFT 1H of ISYSTEM2 L1 resp. L3|) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 1: Bias = const.
Restraint Current =1 ... 3: Bias = 30%
Restraint Current > 3: Bias = Set value

2- phase generator differential protection with through fault stabilising (bias).
Standard BIAS-characteristic.

PROTECTIVE FUNCTIONS: MD... FNNR TYPE  ANSI Application

Generator differential protection 2-phase 1114 MD223 87G C2,M,L
Formula for Restraint Current:

Restraint Current =

(JFFT 1H of ISYSTEM1 L1 resp. L3|

+ |FFT 1H of ISYSTEM2 L1 resp. L3|) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 2: BIAS = const.
Restraint Current =2 ... 6: Bias = 30%
Restraint Current > 6: Bias = Set value

2- phase generator differential protection with through fault stabilising (bias).
Characteristic with reduced inference of restraint current.

PROTECTIVE FUNCTIONS: MD... FNNR TYPE  ANSI Application

Generator differential protection 2-phase 1146 | MD228 87G C2,M
Formula for Restraint Current:

Restraint Current =

(|FFT 1H of ISYSTEM1 L1 resp. L3|

+ |FFT 1H of ISYSTEM2 L1 resp. L3|) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 1: Bias = const.
Restraint Current=1 ... 3: Bias = 30%
Restraint Current > 3: Bias = Set value

2- phase generator differential protection with through fault stabilising (bias).
Standard BIAS-characteristic.
With CT Saturation Detection. High Set O/C Quick-Release (DiffStrom >>) and Quick Trip-feature.
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MD... GENERATOR DIFFERENTIAL
PROTECTIVE FUNCTIONS: MD. .. FNNR TYPE  ANSI Application
Generator differential protection 2-phase 1148 | MD229 87G Cc2.M

Formula for Restraint Current:

Restraint Current =

(JFFT 1H of ISYSTEM1 L1 resp. L3|

+ |FFT 1H of ISYSTEM2 L1 resp. L3|) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 2: Bias = const.
Restraint Current =2 ... 6: Bias = 30%
Restraint Current > 6: Bias = Set value

2- phase generator differential protection with through fault stabilising (bias).
Characteristic with reduced inference of restraint current.
With CT Saturation Detection. High Set O/C Quick-Release (DiffStrom >>) and Quick Trip-feature.

MD222/ MD223/ MD228/ MD229
Technical Data:

Inputs

Analogue:

Current system 1 phase L1

Current system 1 phase L3

Current system 2 phase L1

Current system 2 phase L3

Binary: | Blocking input

Test input

Outputs

Binary: | Trip

CT Saturation

Available for MD228/ MD229 only:

Setting Parameters

Operating value:

0,05...2.5x1Inin 0,01 X In steps

Bias slope:

30...60 % in 5 % steps

High Set O/C:

Available for MD228/ MD229 only:

2é6 15 x In in 0,5A steps

Saturation Detection (CT):

Available for MD228/ MD229 only:

0O € 240 periods.

Explanation: BIAS-characteristic change to 65% wiill
be activ for selected number of periods (= max. limit).
Note: Saturation Detection = OFF, if

Set value = 0 periods.
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MD... GENERATOR DIFFERENTIAL

Window Display for Relay Internal
Determined and Computed Values

Differential current phase L1: |in A
Differential current phase L3: |in A
Bias current phase L1: |in A
Bias current phase L3: |in A

Measuring

Reset ratio:

Set value Differential Current: 0,875
Set value High Set O/C: 0,75

Operating time:

<30ms at 50 Hz (including output relays)
<90ms at 16.66 Hz (including output relays)

Accuracy:

¢ 3% of setting value or
¢ 2% I,
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MD... GENERATOR DIFFERENTIAL

4.2.2. Generator Differential 3-phase 2-winding
PROTECTIVE FUNCTIONS: MD. .. FNNR TYPE  ANSI Application
Generator differential protection 3-phase 1014 | MD322 87G C2,M.L

Formula for Restraint Current:

Restraint Current =

(JFFT 1H of ISYSTEML L1 resp. L2 resp. L3|

+ |(FFT 1H of ISYSTEM2 L1 resp. L2 resp. L3|

+ |(FFT 1H of ISYSTEM3 L1 resp. L2 resp. L3]) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 1: Bias = const.

Restraint Current =1 ... 3: Bias = 30%
Restraint Current > 3: Bias = Set value

3- phase generator differential protection with through fault stabilising (bias).
Standard BIAS-characteristic.

PROTECTIVE FUNCTIONS: MD... FNNR TYPE  ANSI Application

Generator differential protection 3-phase 1113 | MD323 87G C2,M.L
Formula for Restraint Current:

Restraint Current =

(|FFT 1H of ISYSTEML1 L1 resp. L2 resp. L3|

+ |FFT 1H of ISYSTEM2 L1 resp. L2 resp. L3|

+ |FFT 1H of ISYSTEM3 L1 resp. L2 resp. L3|) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 2: Bias = const.
Restraint Current =2 ... 6: Bias = 30%
Restraint Current > 6: Bias = Set value

3- phase generator differential protection with through fault stabilising (bias).
Characteristic with reduced inference of restraint current.

PROTECTIVE FUNCTIONS: MD... FNNR TYPE ANSI Application

Generator differential protection 3-phase 1145 | MD328 87G c2,.M
Formula for Restraint Current:

Restraint Current =

(|FFT 1H of ISYSTEML1 L1 resp. L2 resp. L3|

+ |FFT 1H of ISYSTEM2 L1 resp. L2 resp. L3|

+ |FFT 1H of ISYSTEM3 L1 resp. L2 resp. L3|) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 1: Bias = const.
Restraint Current =1 ... 3: Bias = 30%
Restraint Current > 3: Bias = Set value

3- phase generator differential protection with through fault stabilising (bias).
Standard BIAS-characteristic.
With CT Saturation Detection. High Set O/C Quick-Release (DiffStrom >>) and Quick Trip-feature.
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MD... GENERATOR DIFFERENTIAL

PROTECTIVE FUNCTIONS: MD. ..

FNNR TYPE

ANSI

Application

Generator differential protection 3-phase
Formula for Restraint Current:

Restraint Current =

(|FFT 1H of ISYSTEML L1 resp. L2 resp. L3|

+ |FFT 1H of ISYSTEM2 L1 resp. L2 resp. L3|

+ |FFT 1H of ISYSTEM3 L1 resp. L2 resp. L3|) / 1.
BIAS-Characteristic:

Restraint Current =0 ... 2: BIAS = const.
Restraint Current =2 ... 6: Bias = 30%
Restraint Current > 6: Bias = Set value

1147

MD329

87G

Cc2M

3- phase generator differential protection with through fault stabilising (bias).

Characteristic with reduced inference of restraint current.

With CT Saturation Detection. High Set O/C Quick-Release (DiffStrom >>) and Quick Trip-feature.

DRS Library of Protective Functions DID-001-1.06
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MD... GENERATOR DIFFERENTIAL

MD322/ MD323/ MD328/ MD329
Technical Data

Inputs

Analogue: | Current system 1 phase L1

Current system 1 phase L2

Current system 1 phase L3

Current system 2 phase L1

Current system 2 phase L2

Current system 2 phase L3

Binary: | Blocking input

Test input

Outputs

Binary: | Trip

Available for MD328/ MD329 only:
CT Saturation

Setting Parameters

Operating value: | 0,05 ... 2.5 x In in 0,01 x In steps

Bias slope: | 30 ... 60 % in 5 % steps

High Set O/C: | Available for MD328/ MD329 only:
2 é 15 x In in 0,5A steps

Saturation Detection (CT): | Available for MD328/ MD329 only:

0O é 240 periods.

Explanation: BIAS-characteristic change to 65% will
be activ for selected number of periods

(= max. limit).

Note: Saturation Detection = OFF, if

Set value = 0 periods.

Window Display for Relay Internal
Determined and Computed Values

Differential current phase L1: |in A

Differential current phase L2: |in A

Differential current phase L3: |in A

Bias current phase L1: |in A

Bias current phase L2: [in A

Bias current phase L3: [in A

Measuring

Reset ratio: | Set value Differential Current: 0,875
Set value High Set O/C: 0,75

Operating time: | 2 30 ms at 50 Hz (including output relays)
2 26 ms at 60 Hz (including output relays)

Accuracy: | ¢ 3% of setting value or
¢ 2% I,
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MD... GENERATOR DIFFERENTIAL

4.3. CONNECTION DIAGRAMS

4.3.1. MD222

T
L1 L3 X1 | X2 12[3 e

| SYSTEM1 L1 % iﬁ { 11 2av._a8voe | PC OuT 01 T%
{ 12 110V...220VDC DC ouT 02 @
OUT 03[ 6]
OUT 04 ﬁ
ouT 05 \ﬁ
OUT 06 Tﬁ
ouT 07 \i

15
OuUTO08[ ~_16

X5

OUT 09 ﬁ
OUT 10 ﬁ
ouT 11 ﬁ
ouT 12 ﬁ
ouT 13 i
ouT 14 Tﬁ
ouT 15 Tﬁ
ouT 16 \i

X6

1
ouT 17 2]
3

SR S ouT 18 [ 4]
TEST (opt) T2 ] 2 -] ot :
- ouT 19 6]

7

ouT 20 8]
9

ouT 21 10}
11

ouT 22 12
13

ouT 23 [ _14]
15

ouT 24 [<_16}

X2

15 +
16 - Z IN 08 4
RELAY FAIL» OUT 31 5

6

&7 4 «RELAY STOP» OUT 32 7

IT= TRANS-

11— DucEr1 sioz2 Tx+ |81

i GND —=H

T TRANS-

L4 < DUCER 2 slos 45 11
Transducer 2 Rx+ 12§
Shaft Current 10

Rotor E/F 11 __ | SHAFTCURR. ) sio4

CAN BUS future use (hardware extension) | ] Tx- |16

X9/X10 IEC870 5-103 control system interface | =2 | - \
RS422/485 chain line data interface 14 _ | ROTOREF ) sio1
MODBUS control system interface NoS #Z} X9

| SYSTEM1 L3

MAIN
TRANSF.

SYSTEM1 ||

GEN. 2~

| sYsTEM2 L1

SYSTEM2 | sysTEM2 L3

MOD-
BUS
-

x

LEGEND:

OPTIONAL MODULE:
-UAKB Transducer 1

UAKB
|

OPTIONAL MODULE

RS422/485
T
4

DRS-CABLE no. TID-006-- | -Z=222 2 i
4| X10

NOTEBOOK
MAINTENANCE

MD222/MD223/MD228/MD229 87G 2-PH. WRING DIAGRAM

Fig. 30 MD222/MD223/MD228/MD229 87G 2-PH. Wiring Diagram

DRS Library of Protective Functions DID-001-1.06 81/744



MD... GENERATOR DIFFERENTIAL

4.3.2. MD322/ MD323

A B C
11 L2 L3 _;r +|-|== BATT
X1 L X2 1|23 X3
“\ § N A 1 1A = +[-| [GND 1
! g._/ | SYSTEM1 L1 = { 11 5y asvoc|PC OUTO1 [~ g
SYSTEM1 il J{ 4 1A 110V...220vDC 4]
M | SYSTEML L2 A { 12 bC ouT 02 Pg
| o ouTo03[ 6
| SYSTEM1 L3 L 13 7
10 1A { OUT04|[ ~_ 8
11 5A 14 9
12 L
3 1A OUT 05 ~ ig
14 5A
L N =1 DRS- oUT 06 [ —_12
16 1A 13
GEN 353 =21 £ 10 QOMPACT2A outor 12
: ~ 19 1A 15
\‘/ 20 A { 17 OuUTO08| ~_16
22 1A X5
L 1
25 1A { OuUT 09 ~_ 2
26 5A | 9 3
27 L
‘ s 1A OuUT 10 ~ 451
! el 110
I § | SYSTEM2 L1 Q { OUTI11| ~, g
| X8
|
SYSTEM2 I f | SysTEM2 L2 1 ouT 12 \%
i 2 3f u1 OUT 13 [ ~_10]
| SYSTEM2 L3 3 11
4 3f U2 OUT 14 [ _12]
5 13
6 3§ U3 OUT15[ 14
15
7
8 3 { ua OUT 16 ~._16
X6
£ 103§ Us 1
“a OuUT 17 ~_2
3
- SN B ouT 18 [ ~_ 4]
TEST (opt) -2 ] 2] mwor 5
P oUT 19 [ —_ 6]
BLOCKING (opt) ~____~ | 4 Z IN 02 7
5 + OUT20[ ~_ 8
6 - Z IN 03 9
7+ ouT 21 ~.10
8 - E IN 04 11
9 + OouT 22 ~_ 12
10 - E IN 05 13
11 + OUT 23 ~. 14
12 - E IN 06 15
13 + OuUT 24 ~.16
14 - E IN 07 X2
ig : Z IN 08 Iﬁ
X7 «RELAY FAIL» OUT 31 5
6
; —_ «RELAY STOP» OUT 32 7
~~ 7 TRANS-
3 --- pucer1/ S'%2 ! Tx+ 8
4 - 8% |2
LEGEND: T I : & gypl_10
OPTIONAL MODULE: g S M --- TrRaANs- Si03
-UAKB Transducer 1 B 2 X --- DUCER2 - w511
Transducer 2 9 S <L —T— @ R i%
Shaft Current 018 2 ] N Rx-(— o
Rotor E/F 11 | & ~ " T'SHAFTCURR. ) sioa % G_I[\‘D 15
+
CAN BUS future use (hardware extension) 12 [id -F;_ 16
X9/X10 IEC870 5-103 control system interface 13 -—d
RS422/485 chain line data interface 14 m sio
MODBUS control system interface
IN09 #Z:AAk X9
DRS-CABLE no. TID-006-- |- _FRONTSIDE__| -
,,,,,,,,,,,,,,,,,,,,,, P X10
RS 232 '

MAINTENANCE

MD322, MD323: 87G WIRING DIAGRAM

Fig. 31 MD322, MD323: 87G Wiring Diagram
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MD... GENERATOR DIFFERENTIAL

4.4. LOGIC DIAGRAMS

44.1. MD222

GCOMPACT2A

PROCESSING

3E
3E—

R T
L1 L3
,,‘“‘
MAIN
TRANSF.
E I sysTEMILL NU
{ I systemiz "J
G
GEN. 2~
{ I sysTEM2LL MU
{ I system213 MU
JEST __ J_]
(OPTIONAL)
BLOCKING - I |
(OPTIONAL)
LEGEND
DRS DIGITAL RELAY SYSTEM
DRS- DIGITAL PROTECTION RELAY
GCMPACT2A TYPE: DRS-COMPACT2A
PROCESS] CPU+DSP - BOARD/
ROESSING  \ERsion 2

~| TRIP
ICOMMANDS
OUTPUT CB1
CONTACTS CB2
ALARM
CONTACTS,
Trip
Diff.Curr.
Block.

MD222/MD223/MD228/MD229  87G 2-PH. LOGIC DIAGRAM

Fig. 32 MD222/MD223/MD228/MD229 87G 2-PH. Logic Diagram
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MD... GENERATOR DIFFERENTIAL

CALC. INTERNAL
MEASURED VALUES
b

‘ o »| DIFF.CURRENT PHASE L1
»| DIFF.CURRENT PHASE L3
NOTEBOCK — | HOLDING CURRENT PHASE L1
»| HOLDING CURRENT PHASE L3
| ! =
| | | |
| | | |
U ! | sysTEMI L1 Holding Current |
| for Phase L1 = NS [ ] |
| (JlsysTEM1 L1| + |
U ,l,,I,SfS,TEM{Lf _ [IsysTEM2 L1])/1 | |
| |
I sysTem2 L1 | |2 —{ FFT1H e[ (FFT 1H) > (ACTUAL | |
e | > r OPERATE VALUE) | |
Iy W
| | SySTEM2 L3 BASIC SET VALUE i} | |
e T FOPERATE VALUE# »[ 75|, [ Result ACTUAL J |
| | lﬁ OPERATE VALUE |
| | SET VALUE ABIASH | |
| | L | |
| | ’ L3 | |
| |
| TEST | | |
| | BIN. 110 7‘ | | |
PRESET
| “—1: = 4 ® ® | |
r 1 1
o Lo— LED- |
| | pispLAY||| | |
| |
BLOCKING | TRIP |
| o . |
I "BIN. 10 ! (.
1P Snl e
i N - 4 & & [ TRIP LED- |
L= | 1 MATRIX L |
| | | 15N o L
| | | PRESET ||
[FUNCTION | I
joutpur ! | s
NG T
JE=iny i :
| TRIP |
L__] MATRIX ___I

MD222/MD223/MD228/MD229 87G 2-PH. LOGIC DIAGRAM PROCESSING

Fig. 33 MD222/MD223/MD228/MD229 87G 2-PH. Logic Diagram Processing
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MD...

DRS Library of Protective Functions

GENERATOR DIFFERENTIAL

|[FUNCTION!
| OUTPUT |

| 1
s

|

X

BIAS

(FFT 1H) > (ACTUAL
OPERATE VALUE)

LEceND  PROCESSING

FIRMWARE MODULE: MD222

) ) . CALC. INTERNAL L .
Online simulation | MeaSURED VALUES | Online-indication of DRS-internal

via notebook [ 6 . J calculated values on notebook-screen
o . | BIN. 110 | BIN. 110 | BIN. 110

Online-simulation of | preser | regular | PrReseT | always | PRESET ! always

DIG. IN-/OUTPUTS == function | —_ 1 A" = A

via notebook: o | = o=

Online-simulation of the FUNCTION OUTPUTS of the protective function MD222
[=]all FUNCTION OUTPUTS enabled (regular-operation)
[Jall FUNCTION OUTPUTS disabled (test-operation)

Calculation of differential current by adding up the (proper signed) currents

Fast Fourier Transformation: 1. Harmonic

Calculation of AACTUAL OPERATE VALUEfiby using the
BIAS CHARACTERISTIC DIAGRAM.

Input: Set Values fOperate Valuefi
Miasi
Restraint current: IrestraNT = | Isystem| + | Isvsteme

Output: AACTUAL OPERATE VALUEH#

The 1. Harmonic of the actual measured differential current is compared with the
Aactual operate valuefiderived from the BIAS-diagram.

Programmable software-matrix for the LED-indications
(row 2...14) of PROCESSING

LED-indications of PROCESSING
(row 2...14)

Programmable software-matrix for the output-contacts (OUT1...0UT30)

Denomination of FUNCTION OUTPUTS going to LED-MATRIX
Denomination of FUNCTION OUTPUTS going to TRIP-MATRIX
FUNCTION OUTPUT: Trip (no blocking active)

MD222MD223/MD228/MD229 87G 2-PH. LOGIC DIAGRAM

PROCESSING / LEGEND

Fig. 34 MD222/MD223/MD228/MD229 87G 2-PH. Logic Diagram Processing / Legend
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MD...

BIAS-Characteristic Differential-Protection
DRS PROCESSING/ MD222

RESULT: ACTUAL SET VALUE
ACTUAL OPERATE VALUE#R

Rated Current of Protection Relay
(1A AC resp. 5A AC)

L

L

GENERATOR DIFFERENTIAL

Differential Current / Rated Current (of Prot. Relay)

Set Value

|
|
|
|
|
|
|
|
|
|
|
|
|
w BIASH
} 6,0
! i i i i
! Standard BIAS - Characteristic
| —
! .o | Gen.-Differential-Protection DRS VE2
! ' MD222/MD228/MD322/MD328
e
| E SLOPE ACC. =
| (Q “°| BASIC SET TO SET VALUE =
o | vAawE BIASH ~ A BIAS=40%]
! % FOPERATE il >
! VALUER ~ ——
- = s
= 4 - T
| = — ——

O L ——
o FIXED SLOPE -
L (BIAS=0,3) B e
| 8 7 | =
| i / /
i = NO TRIP
| ///
|
| il
} 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
l Restraint Curr./ Rated Curr.
|
! FIXED SLOPE
i (BIAS=0) ﬂ ﬁ 7 C
} INPUT: Rated Current of Protection
} | FFT 1H of I system L resp. 13 Relay
| + | FFT 1H Of I system2 L1 resp. L3 (1A AC resp. 5A AC)
|
|
i Note: The result of this diagram is the ACTUAL SET VALUE (valid for VE2 only!)
! which is used to make the TRIP-decision.The ACTUAL SET VALUE has to be
! calculated for every phase separately!
|
|
L FFTIH () ©
|
|
|

A\ 4

i |((FFT 1H) of S)| > (ACTUAL SET VALUE) DIFF. TRIP >
i A
|
|

|ACT. SET VALUE|

@ FFT 1H(S |_1) =FFT 1H (I_SYSTEMl 11t I_SYSTEMZ |_1) ... Formula for 87G 2-ph
L3 L3 L3

MD222/MD228 87G 2-PH. STANDARD BIAS CHARACTERISTIC

Fig. 35 MD222/MD228 87G 2-PH. Standard Bias Characteristic
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MD...

GENERATOR DIFFERENTIAL

BIAS-Characteristic Differential-Protection

DRS PROCESSING

RESULT: ACTUAL SET VALUE
ACTUAL OPERATE VALUE#

Rated Current of Protection Relay
(1A AC resp. 5A AC)

L LU

Differential Current / Rated Current (of Prot. Relay)

DRS Library of Protective Functions

|ACT. SET VALUE]|

® FFT 1H(S(1) = FFT 1H (Lsystemi L1 + Lsystemz t%)
3 (3

MD223/MD228 87G 2-PH. BIAS CHAR. WITH REDUCED

INFERENCE OF RESTRAINT CURR.

Fig. 36 MD223/MD228 87G 2PH. Bias Char. With Reduced Inference of Restraint Curr.

DID-001-1.06

|
|
|
|
|
|
|
|
|
|
|
|
i
6,0 T T
! | | | |
! — BIAS - Characteristic with Set Value
| Reduced Inference of Restraint Current AIASH
| 50— Gen.-Differential-Protection DRS VE2 SLOPE ACC
| .
! : MSZZB/MDZZQ/MDSZS/MDBZQ TO SET VALUE e
I | BiasH
|
L O "9 Basic seT {‘ ‘
| BIAS=50%
B ot S
| © —400
|, VALUER v BIAS=40%
| ~ —
5 <
HINS) e
| . FIXED SLOPE e
Lo 20 (BIAS=0,3) = —
=
- - =
! —— =
I e NO TRIP
! ' B
| —
i "
} 0,0
} 2,0 3,0 4,0 50 6,0 7.0 8,0 9,0 10,0
i Restraint Curr./ Rated Curr.
| FIXED SLOPE ﬁ F ﬁ F
! (BIAS=0)
i INPUT: Rated Current of
| | FFT 1H of I systema L resp. 13 | Protection Relay
} + | FFT 1H of I systemz L1 resp. L3 | (1A AC resp. 5A AC)
i
|
| Note: The result of this diagram is the ACTUAL SET VALUE (valid for VE2 only!)
i which is used to make the TRIP-decision.The ACTUAL SET VALUE has to be
! calculated for every phase separately!
|
|
' JFFT1H (5) @
i
|
| v
i |((FFT 1H) of S)| > (ACTUAL SET VALUE) DIFF. TRIP >
i A
|
|
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MD...

GENERATOR DIFFERENTIAL

COMPACT2A

3E—
3 —

3E —

4.4.2. MD322/ MD323
A B C
L1 L2 L3
Egr | sYSTEM1 L1 v
SYSTEML1 {4, | sYSTEMI1 L2 n
g | SYsSTEM1 L3 nJy
ny
ny
RN .
G
GEN.
3~
{ | sYsTEM2 L1
R W
| sysTEM2 L2
J—
SYSTEM2 {
{ | sYsTEM2 L3
TEST I
(OPTIONAL)
BLOCKING T |
(OPTIONAL)
LEGEND
DRS DIGITAL RELAY SYSTEM
DRS- DIGITAL PROTECTION RELAY
CGOMPACT2A TYPE: DRS-COMPACT2A
PROCESSI CPU+DSP - BOARD/
s VERSION 2
88 /744

3E —
3E —

3 —

PROCESSING

~ TRIP
COMMANDS

OUTPUT CB1
CONTACTS CB2

ALARM

CONTACTS
Trip
Diff.Curr.
Block.

MD322, MD323 8/G LOGIC DIAGRAM

Fig. 37 MD322, MD323 87G Logic Diagram
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MD... GENERATOR DIFFERENTIAL

CALC. INTERNAL
_ MEASURED VALUES
> DIFF.CURRENT PHASE A
= > DIFF.CURRENT PHASE B
_\ —P—————| DIFF.CURRENT PHASE C
—MP———————>| HOLDING CURRENT PHASE A
NOTEBOCK > HOLDING CURRENT PHASE B
> HOLDING CURRENT PHASE C
|
|
| |
| |
PR | Isvstemius - »[ FFT 1H »| Holding Current — | |
| | f(TIr Phase L1 T+ N [ |
SYSTEM1 L2 SYSTEM1 L1
U= 7|7 777777777 :ﬁA [IsysTEM2 L1[)/1 | :
| SYSTEM1 L3
U fr fffffffffff |
- o 7| s —{ FFT1H }———e- " (FFT 1H) > (ACTUAL | |
" . OPERATE VALUE)
o) _'_S_YET_EMZ_L_Z_l i r =T |
[ BASIC SET VALUE v LA |
N | Isvstemzis 11 JOPERATE VALUEG NS Result: ACTUAL J | |
| | N | Z ™| OPERATE VALUE | |
SET VALUE ABIASH
|
| r | |
| || L2 | |
| o . | |
| |
| TEsT | | |
| | BIN. 110 7‘ | | |
| PRESET | |
| ‘ 1, T ® ® |
T S
| o—~ 1 LED- |
| | pispLAY||| | |
- aLoone | : |
| BIN. 110 ! =3
JERE s M
oy | 4 ] & [ TriP LED- | | |
SR MATRIX
| | | 1o
| | | PRESET |1
| [FuncTioN' 1 | T
joutpuT! | I
= e | T J|
JE=iny | |
| TRIP- ||
- | MATRIX| ]

MD322, MD323: 87G LOGIC DIAGRAM PROCESSING

Fig. 38 MD322, MD323: 87G Logic Diagram Processing
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MD... GENERATOR DIFFERENTIAL

DETAIL TO: MD322/MD323/MD328/MD329

BASIC CALCULATION LOGIC CIRCUIT (FIRMWARE)
FOR SYSTEM1

®
U | SYSTEM1 L1 NI N FFT 1H= > E::(;—ngE?r - ]
| sYSTEM1 L2 g _| RESTRAINT
AU BT, | CURRENT FET 1H) > DIFF. —
| SYSTEM1L3 ( ) >=1 —» PROT.
Ny>»—————————— === , (ACTUAL TRIP
OPERATE
g s VALUE) —>
@
CALCULATION [ _FFT1H
- DIFFEgENTIAL SRRl
CURRENT \ K] \Saturation Detection 5 Periods \@\
Example:
[ 5 [Set Value: Biasii 45 %] | @ ®
N | sYSTEM2 L1 N BIAS
Ay ».__lSYSTEM2L2 | 5
| sysTEM2 L3 s
N> ————————————— o
W |, | Result: ACTUAL ||
Example: 2 OPERATE VALUE
83| Set Value: 2
MOperate Valuefi LE
@ 1 RESTR. CURR.
L1
L2

L3

LEGEND

@® RELAY PARAMETERS (SET VALUE)

® FFT 1H...FOURIER TRANSFORM./ 1* HARM.

® RESTRAINT CURRENT...USED FOR BIAS CALC.

@ ANGLE OF SLOPE OF BIAS CHARACTERISTIC

® ACT SATURATION DETECTION AVAILABE AT
MD228/MD229 ONLY.

MD322/MD323/MD328/MD329: 87T LOGIC DIAGRAM
PROCESSING / DETAIL

Fig. 39 MD322/MD323/MD328/MD329: 87T Logic Diagram Processing / Detail
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DRS Library of Protective Functions

_[

——

I BIN.1/0
| PRESET |

=
o=

S |
[FUNCTION!
‘ OUTPUT

=

(FFT 1H (p)) > (ACTUAL
OPERATE VALUE)

LED-
MATRIX

R X

LED-
DISPLAY

GENERATOR DIFFERENTIAL

LEcenD PROCESSING

FIRMWARE MODULE: MD322, MD323

. . ) CALC. INTERNAL o .
Online simulation | MeasURED VALUES | Online-indication of DRS-internal

via notebook { 6 J calculated values on notebook-screen
o (BN | BN, | B0 |
ggnfﬁs;gtjj?g%q%f \ PRESET_l regular | PRESET | always |PRESET ! ajways
- IN- [ i— | function | 7 g" [1— R
1— 1 1—
via notebook: l—“—w | = L= =

Online-simulation of the FUNCTION OUTPUTS of the protective function MD322
[=]all FUNCTION OUTPUTS enabled (regular-operation)
[1]all FUNCTION OUTPUTS disabled (test-operation)

Calculation of differential current by adding up the (proper signed) currents

Fast Fourier Transformation: 1. Harmonic

Calculation of AACTUAL OPERATE VALUEfby using the
BIAS CHARACTERISTIC DIAGRAM.

Input: Set Values Operate Valuefi
Miasfi
Restraint current: IrestrainT = | Isystema| + | Isystemz

Output: AACTUAL OPERATE VALUEH

The 1. Harmonic of the actual measured differential current is compared with the
Aactual operate valuefiderived from the BIAS-diagram.

Programmable software-matrix for the LED-indications
(row 2...14) of PROCESSING

LED-indications of PROCESSING
(row 2...14)

Programmable software-matrix for the output-contacts (OUT1...0UT30)

Denomination of FUNCTION OUTPUTS going to LED-MATRIX
Denomination of FUNCTION OUTPUTS going to TRIP-MATRIX
FUNCTION OUTPUT: Trip (no blocking active)

MD322, MD323: 87G LOGIC DIAGRAM PROCESSING / LEGEND

Fig. 40 MD322, MD323: 87G Logic Diagram Processing / Legend
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MD... GENERATOR DIFFERENTIAL

BIAS-Characteristic Differential-Protection
DRS PROCESSING/ MD322

RESULT: ACTUAL SET VALUE Rated Current of Protection Relay
MCTUAL OPERATE VALUER (1A AC resp. 5A AC)

U U

Differential Current / Rated Current (of Prot. Relay)

Set Value
MBIASH

Note: The result of this diagram is the ACTUAL SET VALUE (valid for VE2 only!)
which is used to make the TRIP-decision.The ACTUAL SET VALUE has to be
calculated for every phase separately!

|FFT 1H (DIFF)| .
|((FFT 1H) of DIFF)| > (ACTUAL SET VALUE) DIFF. PROT. TRIP__,,
A

|
|
|
|
|
|
|
|
|
|
|
|
! 60
} | | | | | | | | |
| — A .
\ Standard BIAS - Characteristic
| ., || Gen.-Differential-Protection DRS VE2 | BiAs=60%
! ' MD222/MD228/MD322/MD328 /
| . ] BIAS=50%
Lo SLOPE ACC. =
=] TO SET VALUE
| 4,0
O *9| BASIC SET ET VA —
i e VALUE L?IA?n e P % BIAS=40%
g JOPERATE
I T . / /
|| @ 4o VALUER ik ~ ﬁ¢ BIAS=30%
! ~
e ////(/% —————
I S
/
% g FIXED SLOPE //; - 2; —
L= (BIAS=0,3) —
|5 3 =
! |
|
/
| ——
i =
} 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
| .
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|ACT. SET VALUE]|

@ FFT 1H(DIFF (1) = FFT 1H (Lsystemii1 + Lsystem211) € DIFF. CURRENT
L2 L2 L2
L3 L3 L3

@ RESTRAINT CURRENT = |[(CURRENT OF SYSTEM1 H1)| + |(CURRENT OF SYSTEM2 H1)|

MD322 87G STANDARD BIAS CHARACTERISTIC

Fig. 41 MD322 87G Standard BIAS Characteristic
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MD... GENERATOR DIFFERENTIAL

BIAS-Characteristic Differential-Protection

DRS PROCESSING/ MD323

RESULT: ACTUAL SET VALUE
MCTUAL OPERATE VALUE#R

Rated Current of Protection Relay
(1A AC resp. 5A AC)

L

U

Differential Current / Rated Current (of Prot. Relay)

0,0 A\ 10

Restraint Curr./ Rated Curr.

6,0
BIAS - Characteristic with S:iél\/’é‘rf]e
Reduced Inference of Restraint Current
50 t—| Gen.-Differential-Protection DRS VE2 SLOPE AcC. |7
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FIXED SLOPE
(BIAS=0)

1C 1L

INPUT: @ INPUT:
| FFT 1H of | system L1 resp. L2 resp. L3 | Current of
+ | FFT 1H of I systemz L1 resp. L2 resp. L3 | Protection Relay
‘. (1A AC resp. 5A AC)

@ FFT 1H(DIFF (1) = FFT 1H (Lsystemi i1 + Lsystemz11) € DIFF. CURRENT

L2

L3

Note: The result of this diagram is the ACTUAL SET VALUE (valid for VE2 only!)
which is used to make the TRIP-decision.The ACTUAL SET VALUE has to be
calculated for every phase separately!

DIFF. PROT. TRIP

»
>

L2 L2
L3 L3

@ RESTRAINT CURRENT = |(CURRENT OF SYSTEM1 H1)| + [(CURRENT OF SYSTEM2 H1)|

MD323 87G BIAS CHAR. WITH REDUCED INFERENCE OF RESTRAINT CURR.

Fig. 42 MD323 87G BIAS Char. with Reduced Inference of Restraint Curr.
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MD... GENERATOR DIFFERENTIAL

A B (]
= = BATT.
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\ 15 out10[ 4
| A % 110
I § A | sYSTEM2 L1 20 { OuT 11 \%
X8
_ | systEm21L2 lj { U1 out12[ . 8] —
— 2
_ | sysTEm213 3
E o 4 2 { U2 | L
?7// LEGEND:
L) - THIS RECORD SHOWS REGULAR
L3

OPERATION (NO FAULT
CONDITION OF GEN.).
THEREFORE THIS (FAULT)
RECORD WAS NO INITIATED BY
PROTECTIVE FUNCTION MD322.
IT IS FOR DEMONSTRATION OF
CURRENT POLARITY ONLY!
WIRING: ACC. TO WIRING
DIAGRAM FOR MD322, MD323!

MD322, MD323 87G CURRENT POLARITY VERIHCATION SHOWN:
REGULAR OPERATION OF GENERATOR + REGULARWRING OF C.T.’s.

Fig. 43 MD3 2 2, MD323 87G Current Polarity Verification Shown: F
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