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9.4, Protection functions

9.4.1. Protection functions testing

10....SIAC PROTOCOL
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1. RECEPTION & INSTALLATION
1.1. Relay unpacking

Previously to any handling action, confirm that relay carton box is in good conditions, no
broken or damaged due to external manipulation or during storing or moving process. If
packing is correct, proceed to unpack and you should find following element:

9 SIAC Electronic protection relay.
1 User Guide.
9 Testing protocol.

Testing protocol is a certificate that relay has passed all factory testing process with
correct results.

In case some fault is detected, consider putting into quarantine period the relay and
contact Fanox for further instructions.

1.2. Relay verification

When relay is unpacked, please, take your time to confirm following checking list to be
sure that everything is ok:

1 Metallic case not damaged and well assembled. No loose screws due to transport or
movement conditions

I LCD and front cover not damaged or scratched.
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1.3. Powering the relay up with kitcom

Thanks to the external battery KITCOM the powering and adjusting process of the relay is
very easy and it allows the user to test the relay.

The power comes from two AA batteries (IEC LR0O6) of 1.5 Volts placed at the bottom of
the kitcom. The equipment has a small Dc/Dc power supply that raises the voltage till the
required 12 volts to operate the equipment and that is plugged into the front RS232
communications port (KITCOM).

Once the KITCom is connected, the relay will be switched on and a led on the right of the
relay (led battery) will blink indicating the relay is powered on through an external battery
(KITCOM).

The relay is totally maintenance free. This is, there is no need of batteries to log events
and fault reports and there is no need of batteries to maintain date and time.

I NOTE: Date and time must be correctly set the first time the relay is operative, and
energy must be k etpmaintain thé RT& $ot 72 Rolirs dneethe énergy is
lost.

Besides, the possibility of using external battery power, together with the possibility of
activating the trip contact from the test menu, allows the trip circuit to be tested before the
transformation center is powered up. So, it is clear the KITCOM useful for cases like
commissioning operations, discharges and repairs to the transformation center.

Using battery power does not block the RS232 communications port, as it can be used
simultaneously.

Once the relay is powered through the Kitcom, it is recommended to check:

I Model A Directly, complete model on top line and phases/neutral current measurement
on bottom |Iine are displayed. Once nACotralkey is p
currents (instead the complete model) is displayed on the top of LCD Standby screen.

(A) (B) [C) (N)
0.00 0.00 0.00 0.00

Z
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1.3.1. Keypad & LCD

1 Use the KEYPAD, ensure that all the push-buttons work correctly (no difficulties while
pushing them, check out if the relay reacts by pushing each of the buttons).

1 Use the KEYPAD to enter in the relay’s menu and make sure that no text is lost while
going from one menu to another.

9 Follow the sequence: Left g , DowmrRi ght 3, Up =z, oK, C and RES
following screen should be displayed:

LOCAL Setting
1 19200-8-N-1

9 If the contrast of the LCD is notthe correc t o n e, CerNtTeRrA &i&ad byiholding
fg A f3oseconds. Then, change it by using up or down buttons to increase or
decrease the contrast.

1.3.2. Test menu

NOTE: When performing test menu, protection won’t be available and it will possible to
open circuit breaker. Only authorized personnel can do this job.

Press g , & , seggentially and hold OK. The relay will ask for the passwor d fA55550 t o
i f

enter to the test menu (or customer password d

It will be checked that the LEDs, Magnetic indicator flags and Outputs are activated if OK
key is pressed and it will be deactivated if OK key is pressed again. LEDs, Magnetic
indicators and outputs will be checked to verify the hardware is OK:

Action Checking

OK,OK Led1 Led 1 activated

¢, 0K Led 2 Led 2 activated

¢, 0K Led 3 Led 3 activated

& ,O0K  Trip output Trip output activated

¢ ,0K Output 2 Output 2 activated (*)

¢ ,0K Output3 Output 3 activated (*)

& ,0K Output4 Output 4 activated (*)

¢, OK Flag Trip Flag Trip activated (*)

¢ ,0K Flag 50/51 Flag 50/51activated (*)

¢ ,0K Flag 50/51N Flag 50/51N activated (*)
¢ ,0K Flag External Trip Flag External Trip activated (*)
C Skip from test menu

(*) Depending on model
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1.4. Relay installation

To fix the relay to the switchgear, use default holes in front of relay with appropriate fixing
system. Do not manipulate relay to fix it on the switchgear.

| i | : LN '
| i ‘ |
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How to change the internal commissioning battery (DEPENDING ON MODEL)

1. Disconnect the relay. Switch the power supply off to avoid any dangerous situation.
2. Unscrew the 4 screws on the front of the relay to extract it from the switchgear and
access to the rear side of the relay.

s

: ¥ —
3. Unscrew the 2 screws to remove the cover from the battery compartment.

4. Remove the battery and replace it respecting polarity (+ facing up):
Battery characteristics:

0 AA 3.6V lithium battery
0 Model LS14500 from SAFT
o Do not use rechargeable batteries or other types of battery

\\

™,

5. Put on the battery cover and tighten the 2 screws.

6. Put the relay into the switchgear again and tighten the 4 screws on the front to fix the
relay.

| Warning: HAZARD OF EXPLOSION

Do not recharge the battery.

Do not short circuit the battery.

Do not crush the battery.

Do not disassemble the battery.

Do not heat the battery above 100°C (212°F)
Do not throw the battery into fire or water.

= =4 =4 -4 - -9

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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1.5. Relay rear part

Depending on the model, the rear part will be different. Consider the wiring of the
switchgear and connect relay properly:

@
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Phase A current input for Measurement & power supply

Phase A current output for Measurement & power supply

Phase B current input for Measurement & power supply

Phase B current output for Measurement & power supply

Phase C current input for Measurement & power supply

Phase C current output for Measurement & power supply

Neutral current input for Measurement & power supply

Neutral current output for Measurement & power supply

Auxiliary Voltage i (*)

Auxiliary Voltage + (*)

External trip (*)

Positive for the inputs (*)

Digital input 1 (*)

(*) Optional depending on model.

www.fanox.com
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Digital input 2 (*)

Digital output 1 NC (¥)

Digital 1 common output (*)

Digital output 1 NA (*)

Digital output 2 NC (*)

Digital 2 common output (*)

Digital output 2 NA (*)

Trip output positive / ATC free potential output (*)

Trip output gnd / ATC free potential output (*)

RS485 1 ground (*)

RS485 - (*)

RS485 + (*)

Earthing screw
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Considering the mechanic ADO:
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Phase A current input for Measurement External trip (*)

Phase A current output for Measurement Positive for the inputs (*)

Phase B current input for Measurement Digital input 1 (*)

Phase B current output for Measurement Digital input 2 (*)

Phase C current input for Measurement Digital output 1 NC (¥)

Phase C current output for Measurement Digital 1 common output (*)

Neutral current input for Measurement Digital output 1 NA (*)

Neutral current output for Measurement Digital output 2 NC (*)

Phase A current input for power supply Digital 2 common output (*)

Phase A current output for power supply Digital output 2 NA (*)

Phase B current input for power supply Trip output positive / ATC free potential output (*)

Phase B current output for power supply Trip output gnd / ATC free potential output (*)

Phase C current input for power supply RS485 1 ground (*)

Phase C current output for power supply RS485 - ()

Auxiliary Voltage i (*) RS485 + (*)

Auxiliary Voltage + (*) Earthing screw

(*) Optional depending on model.
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1.6. Connection diagrams

3 Phase CTs + Solid Neutral (Striker). 3 Phase CTs + Solid Neutral (Striker)

Mechanic D (Double rear terminals)
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2. USER INTERFACE
2.1. Relay front part

LCD (20x2 characters

Magnetic bistables

Bistable reset

Events, Fault erase

RS232 (Modbus RTU)

Keypad

LCD (20x2 characters

Magnetic bistables

Bistable raset
Events, Fault erase

RS232 (Modbus RTU)

LCD (20x2 characters

Magnetic bistables

Bistable reset
Events, Fault erase

RS232 (Modbus RTU)

Leds

Keypad

2.2. Bistable magnetic indicators (flags)

The front panel is equipped with 1, 2 or 3 bistable magnetic indicators (depending model
list) which indicate the general trip or the specific cause of the last trip, respectively. The
indicators remain in position even when the equipment loses power, so that the
maintenance service can see the cause of the trip even through the equipment is not

powered.

Once they have been activated, it is necessary to manually reset them by pressing the

ARESETO
menu.

www.fanox.com
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Magneti c i nai ¢ Atriphasbeen caused by phase instantaneous
activated overcurrent or phase inverse time overcurrent

Magneticindi ¢ at 05LNof| A trip has been caused by neutral instantaneous
activated overcurrent or neutral inverse time overcurrent

Model 3 bistables

AExternal tr i g Atriphasbeencaused by the activation of the direct
indicator trip input

Magnetic indicat or 7 O/| A trip has been caused by phase inverse time

T R &tivated overcurrent
VL EIRN I ELICERGIM Magnet i ¢ i rOdA d A trip has been caused by phase instantaneous time
withdrawable model TRI Po acti vat g overcurrent

Magnetic indicator fE/F&HS | A trip has been caused by neutral instantaneous
E/F TRIPO overcurrent or neutral inverse time overcurrent

Model 1 bistable Magnetic indicator ATRIPO There is a general trip without indicating the reason.

Apart from this signaling, the LCD will show the text <<PICK-UP>> when any protection
function is activated.

3 Bistable magnetic indicators Withdrawable model 1 Bistable magnetic indicator

Once they have been activated, it is necessary to manually reset them by pressing the
ARESETO but t oion of tHehmagnetipiedicatars can be checked from the test
menu.

2.3. LED Indicators

The SIA-C front panel has three configurable LEDs. Depending on the model, by default
have different meaning.

More than one type of power can be used simultaneously, and more than one LED can be
activated thus. The operation of the LED indicators can be checked from the test menu.

The user can change the configuration of the LEDs depending on its requirements and the
labels for the LEDs can also be adapted.

2.4. How to install SICOM Software
To install the SICom it is necessary the following link:

http://fanox.blob.core.windows.net/sicom/publish.htm

The necessary drivers depending on the operative system can be downloaded from this
page. The update of the software does not require any user’s action, this is, if the
computer is connected to Internet, SICom updates itself when it is started.
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2.5. Setting-up the session: Password and access levels

Users must identify themselves with a password in order to start communications and to
change the equipment settings or configuration using the HMI. Depending on the access
level, it may or may not be possible to perform the operations shown on the table below.

ACCESS Read-only permission: Permission to: Permission to: Permission to: Permission to: Permission to:

LEVEL
Status and Change settings Delete Events Execute Change Change Protected

measurements Commands Configuration Settings
Delete DFR

Settings Set Counters

Configuration

Events/DFR
2 YES YES YES NO NO NO
3 YES NO NO YES NO NO
4 YES YES YES YES NO NO
5 YES YES YES YES YES NO

Four passwords and their associated levels of access are set up when the equipment is
configured using the Sicom program. By default, the equipment is programmed with the
following passwords and their associated levels:

PASSWORD ‘ ACCESS LEVEL
2222 2
3333 3
4444 4
5555 5

3. FUNCTIONAL DIAGRAM

Battery 12Vde

!JWEQ
Events

(
RTC (1 ms)

q Fault report
DFR*

e
L ]
@ @ Setting table *
Demand
1 OO

E Leds config.
' ' ©00 OO =
¢ Input config. *

Vaux* RTC  Trip  gheys RS485*

A

*optional
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4. SELECTION & ORDERING CODES

SIAC

Protection Functions
50_1 + 50/51 + 50N/G_1 + 50/51 N/G + 74TCS + PGC

al =

Phase Measurement
In=1A;(0.107 30.00 A)
In=5A; (0.501 150.00 A)

W > o=

Neutral Measurement
In=1A; (0.107 30.00 A)
In=5A; (0.5071 150.00 A)
In=0.1A;(0.017 3,00 A)
In=0.2A; (0.027 6.00 A)

Net Frequency
50 Hz
60 Hz

TMOUW>»0hAwWEO

Power Supply

Self powered

Self powered + 230 Vac (Dual)

Self powered + 24 Vdc (Dual)

Self powered + 48 Vdc (Dual)

Self powered + 100-230 Vac/dc (Dual)

Self powered + Commissioning battery

Self powered + 230 Vac (Dual) + Commissioning battery
Self powered + 24 Vdc (Dual) + Commissioning battery
Self powered + 48 Vdc (Dual) + Commissioning battery
Self powered + 100-230 Vac/dc (Dual) + Commissioning battery

AWNRFRO

Additional Functions

Striker

Striker and with external trip (49T)

Coil

Coil and with external trip (49T)

Striker and 230 Vac adapted external trip

Communications

RS232 (Modbus RTU)

RS232 (Modbus RTU) + RS485 (Modbus RTU)

RS232 (Modbus RTU) + RS485 (Modbus RTU or IEC60870-5-103)

WN PO

Inputs and Outputs

Trip

Trip + 2 Outputs

Trip + 2 Outputs + 2 Inputs
Trip + 3 Outputs

N =

Memory
Non-volatile RAM memory
Non-volatile RAM memory + Fast start-up

o0 w>

Languages

English, Spanish and German
English, Spanish and Turkish
English, Spanish and French
English , Spanish and Russian

C—TITOTMOO®

Mechanics

Horizontal assembly with 1 magnetic Flag

Horizontal assembly with 3 magnetic Flags

Double rear terminals, Vertical assembly with 1 magnetic Flag

Vertical, Compact Size with 3 magnetic Flags

Vertical, Compact Size with 3 magnetic Flags, Backlight LCD, Withdrawable

Vertical Assembly, compact size with 1 magnetic Flag, Backlight LCD

Double rear terminals, Vertical assembly with 1 magnetic Flag with anticorrosive treatment
Vertical, Compact Size with 3 magnetic Flags with anticorrosive treatment

Vertical, Compact Size with 3 magnetic Flags, Backlight LCD. SBEF application.

Ow>

Adaptation

+50_2 + 50N/G_2 + 3 Settings groups
+ CLP + 4 Settings groups
+50_2 + 50N/G_2 + 46 + 50BF+ 49 + 79 + 52 + 74CT + 46BC + SHB + 3 settings groups

www.fanox.com
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5. TECHNICAL SPECIFICATION

Function 50 1 Function Enable: yes/no/SHB"

Function 50_2 (*¥) Current Tap: 0.10 to 30 x In (step 0.01 x In)

Time Delay: 0.02 to 300 s (step 0.01 s)

Activation level 100%

Deactivation level 95%

Instantaneous deactivation

Timing accuracy:
+ 20 ms or + 0.5% (greater of both).
Adaptation C With SHB permitted: + 40 ms or + 0.5% (greater of both).

Function 5SON/G 1 Function Enable: yes/no/ SHB®

Function 50 N/G_2 (*) Current Tap: 0.10 to 30 x In (step 0.01 x In)

Time Delay: 0.02 to 300 s (step 0.01 s)

Activation level 100%

Deactivation level 95%

Instantaneous deactivation

Timing accuracy:
+ 20 ms or + 0.5% (greater of both).
Adapatation C With SHB permitted: + 40 ms or = 0.5% (greater of both).

Function 50/51 Function Enable: yes/no/ SHB®

Current Tap: 0.10 to 7 x In (step 0.01 x In)

Curves: IEC 60255-151 and IEEE

Curve, deactivation level 100%

Definite time, activation level 100%

Definite time, deactivation level 95%

Instantaneous deactivation
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Function 50/51 N/G

Function 46 (*)

www.fanox.com

Timing accuracy for IEC and IEEE curve selection:

+ 30 ms or + 5% (greater of both).

Adaptation C With SHB permitted: + 40 ms or + 5% (greater of both).
Timing accuracy for defined time selection:

+ 20 ms or + 0.5% (greater of both).

Adaptation C with SHB permitted: + 40 ms or + 0.5% (greater of both).

Function Enable: yes/no/ SHB®

Current Tap: 0.10 to 7 x In (step 0.01 x In)

Curves: IEC 60255-151 and IEEE

Curve Type: IEC Inverse curve, IEC very inverse curve, IEC extremely inverse curve
IEC long time inverse, IEEE Inverse curve, |IEEE very inverse curve, |IEEE extremely
inverse curve.

Time Delay: 0.02 to 300 s (step 0.01 s)

Time Dial (TMS): 0.02 to 1.25 (step 0.01)

Curve, activation level 110%

Curve, deactivation level 100%

Definite time, activation level 100%

Definite time, deactivation level 95%

Instantaneous deactivation

Timing accuracy for IEC and IEEE curve selection:

+ 30 ms or + 5% (greater of both).

Adaptation C With SHB permitted: + 40 ms or + 5% (greater of both).
Timing accuracy for defined time selection:

+ 20 ms or + 0.5% (greater of both).

Adaptation C With SHB permitted: + 40 ms or + 0.5% (greater of both).

Function Enable: yes/no/ SHB®

Current Tap: 0.10 to 7 x In (step 0.01 x In)

Curves: IEC 60255-151 and IEEE

Curve Type: IEC Inverse curve, IEC very inverse curve, IEC extremely inverse curve
IEC long time inverse, IEEE Inverse curve, IEEE very inverse curve, IEEE extremely
inverse curve.

Time Delay: 0.02 to 300 s (step 0.01 s)

Time Dial (TMS): 0.02 to 1.25 (step 0.01)

Curve, activation level 110%

Curve, deactivation level 100%

Definite time, activation level 100%

Definite time, deactivation level 95%

Instantaneous deactivation
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Function 46BC (*)

Function 5SOBF (*)

Function SHB (*)

www.fanox.com

Timing accuracy for IEC and IEEE curve selection:

+ 30 ms or + 5% (greater of both).

Adaptation With SHB permitted: + 40 ms or + 5% (greater of both).
Timing accuracy for defined time selection:

+ 20 ms or + 0.5% (greater of both).

Adaptation C With SHB permitted: + 40 ms or + 0.5% (greater of both).

Function Enable: Yes/No

Current tap: 15 to 100 % (step 1%)

Time Delay: 0.02 to 300 s (step 0.01 s)

Timing accuracy: +30 ms or £0.5% (greater of both)

Function Enable: Yes/No

Time Delay: 0.02 to 1.00 s (step 0.01 s)

Open circuit breaker activation/deactivation threshold: 8% In

Timing accuracy: +30 ms or +0.5% (greater of both)

Function Enable: Yes/No

Current Tap: 0.1 to 2.4 xIn (step 0.01)

6 heating: skpimn)600 min (

¢ dmgol to 6 6 heating (step 1)

Alarm: 20 to 99 % (step 1%)

Trip level: 100%

Deactivation level: 95% of alarm level

Timing accuracy: + 5% over the theoretical value

Trip time curves are valid under 20 times the adjusted tap. With currents higher than 20
times the adjusted tap, trip time and thermal image value are truncated to 20 times the
adjusted tap.

Function Enable: yes/no

Current Tap: 10-50% (step 1%)

Reset time: 0.00-300 s (step 0.01 s)

Block threshold: 0.1-30xIn (step 0.01xIn)
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Function CLP (*) Function Enable: yes/no

Settings group: 1 to 4 (step 1)

No load Time: 0.02 to 300 s (step 0.01 s)

Cold load Time: 0.02 to 300 s (step 0.01 s)

CLP activation threshold: 8% In

CLP reset threshold: 10% In

Function TACT (*) Function Enable: yes/no

Time Delay: 0.02 to 300 s (step 0.01 s)

Timing accuracy: +30 ms or +0.5% (greater of both)

Open circuit breaker activation/deactivation threshold: 8% In

Function /4TCS Trip supervision through the control of the trip voltage level.

Charging time 10 s. It is activated by short-circuiting the terminals without external
supply

Function 49T (*)

Function 68 (*) Available through configurable inputs and outputs thanks to programmable logic

Excessive number of openings: 1 to 10,000 (step 1)

Maximum accumulated amps: 0 to 100,000 (M(A2?)) (step 1)

. o ing time: 0.02 .01
Circuit breaker monitoring Opening time: 0.0210 30 s (step 0.01 s)

*
) Closing time: 0.02 to 30 s (step 0.01 s)

Excessive repeated openings: 1 to 10000 (step 1)

Time Excessive repeated openings: 1 to 300 min (step 1 min)

Function Enable: Yes/No

Hold Enable: Yes/No/No Time

Number of reclosings: 1 to 5

Reclosing time 1, 2, 3, 4, 5: 0.02 to 300 s (step 0.01 s)

Hold time: 0.02 to 300 s (step 0.01 s)

Reset time: 0.02 to 300 s (step 0.01 s)

Safe time: 0.02 to 300 s (step 0.01 s)

Locking possibilities: pulse inputs, level inputs, commands.

OR4, OR4_LATCH, OR4_PULSES, OR4_TIMERUP, OR4_PULSE, NOR4,
AND4_LATCH, NOR4_TIMERUP, NOR4_PULSE, AND4, AND4_PULSES,
AND4_TIMERUP, AND4_PULSE, NAND4, NAND4_TIMERUP, NAND4_PULSE,
NOR4_PULSES

Programmable logic control (PGC)
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Settings groups (*) Adaptation A and C:

3 settings groups

Activated by inputs or by general settings.
Adaptation B:

4 settings groups

Activated by inputs or by general settings

Disturbance Fault Recording 20 fault reports, 16 events in each
(DFR)

10 COMTRADE records of 50 cycles: 3 prefault and 47 postfault cycles (*)

Load data Profiling (Current Demand of current with the following characteristics:
Demand)
T Number of records: 168
1  Recoding mode circular
1  Samplingate (interval): configurable through communicationsg 60 min
1  Record format:
Date/Time
IMAX (in interval)

IMAX (actual)

Trip output For Striker: 24 Vdc-135 mJ (*)
For coil (optionally with TCM adapter) (*):

250 Vaci 8A

30 Vdci 8A

Resistivel oad (cos G4 = 1)
Signaling outputs (*) Up to 3 configurable outputs (output 2, output 3 and output 4):

220Vdci 1 A (30 W max)
250 Vaci 1 A (62,5 VA max)

Signalling inputs (*) 2 configurable inputs:

They are activated by short-circuiting the terminals without external supply

Frequency 50/60Hz

Current measurement RMS

Fundamental values (DFT) only for adaptation C

Sampling: 16 samples/cycle

Accuracy of £2% in a band of £20% over the nominal current and +4% over the rest of
the range.

Communication RS232 port: Modbus RTU

RS485 port: Modbus RTU (*)

RS485 port: Modbus RTU or IEC 60870-5-103 (*)
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Auxiliary supply (*) 230 Vac +20 %

24 Vdc £10 %

48 Vdc +10 %

100-230 Vdc/Vac +15 %

Battery supply Externally, with adapter (Kitcom) DB9 port

Internal commissioning battery (*)

Self-powering from current Self powered with /5 or /1 standard CT:
I> 0.1xIn three phase

I> 0.2xIn single phase

Environment Operating temperature: -40 to 70°C

Storage temperature: -40 to 80 °C

Humidity: 95%

Transformers Power supply and measurement CT /5 or /1

Mechanical features Metallic box

Panel Mounting

Height x Width:

Compact Vertical model:177 x 155 (mm)
Standard Vertical model: 177 x 189 (mm)
Horizontal model: 177.8 x 290.3 (mm)

Depth:
Compact Vertical model:132.8 mm / 135 mm for the withdrawable model
Standard Vertical model: 145.8 (mm)

Horizontal model: 100.75 mm

Weight: 3.5 Kg

IP-54

(*) Optional depending on model

5.1. IEC60255-151 Curves
The SIA-C relay complies with the curves shown in standard IEC60255-151:
1 Inverse Curve.
1 Very Inverse Curve.
1 Extremely Inverse Curve.
il

Long-time inverse.
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There is a general mathematical equation that defines the time in seconds as a function of
the current:

V==
3
t:vﬁ\’-%mm“ | adjusted
Long Time Inverse 120 1 1 0 0
Ext. Inverse 80 2 1 0 0
Very Inverse 13,5 1 1 0 0
Inverse 0,14 0,02 1 0 0

The curve can mode from its axis using the D time selection device, which the user can
adjust.

ladjusted is the initial operating current, set by the user.

1EC Long Time Inverse

5.2. |EEE Curves

The IEEE curves follow the following mathematical equation:

And we have the following curves:

9 Inverse Curve
9 Very Inverse Curve
91 Extremely Inverse Curve

Which relate to the parameters figuring in the following table:

Ext. Inverse 28,2 2 0,1217
Very Inverse 19,61 2 0,491
Inverse 0,0515 0,02 0,114
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