@\:ﬂ POWE.RI

POWER AUTOMATION TECHNOLOGIES

DIGSI 5 QUICK NOTES

DIGSI-5-QN0014: Test Sequence example

Test Sequences allow simulated values to be applied internally to the ‘input’ of the relay, allowing testing of
protection functions, display and SCADA outputs with the need for external test equipment.

Test Sequences are detailed in the ‘SIPROTEC 5 Operation Manual’. Siemens “SIPROTEC 5 Application Note
SIP5-APN-011 Power commissioning with SIPROTEC 5” also introduces Test Sequences and other useful
commissioning/testing tools.

In this example using DIGSI 5 Version 7.50, we create a test sequence using two steps. The first step ramps
input current from 0-1 A over 5 seconds, then the second 5 second step ramps current and voltage down by
10 %.

1: Create and rename
], DIGSI 5 V7.30 - C:\Wserswarwick

Froject  Edit  View Insert  Cnline
Cf [ B saveproject S ¥ =
Project tree I |

Devices
KLY

= - - A |
* 3 TistA;:quences » Spe
= ] REATestl PortE ef AdC newtestse.. -
- . . . ﬁst i b Spe ~ L4 Testsequences
? Singledine configuration e = Open s
. - » _{ Proce 54" Add new testse..,
" Add new device » [ chany % Delete Del » ﬁ RampAnalogues |
gy Devices and networks » | IEC6185
7 75L87-P1C48 REAE 4l Load con [i@ Froperties... AltEnter
[ Device informaticon e
I? Hardware and prot... 2. R|ght
W Measuring-points r_.. click and

1(1: Function-group co...
3l Information routing rename
E Comrnunication m...
] —q Settings
v ligj Charts
[J —|‘_'| Display pages
171 safetyand security
~ 5 Testsequences 1. Add a new test sequence in the
_3¥ Add new test se._| — offline project for the relay
4 —E Frocess data
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2: Setup the first step

Rename

REA Testl Po:tE » 7SL87-P1C48 REAE » Testsequences » RampAnalogues

smea  \[T| X @2
state name: Execute this state or s
Duration of each step: s

¥ Specify values for secondary analog-input signals for this state:

Number of steps: 100

» Analog inputs » Startvalue » Ramping ~ Harmonic +Harmaonic
Marne Phase [Magnitude Unit Phase angle (Frequency (- Parameter Delta Approx. end Unit
~ Meas.point I-3ph 1 = [Z] 50 = B =
1 1A 1 A 0 50 01 1 A
a2 1B 1 A -120 50 01 1 A
as 1c 1 A 120 50 o1 1 A
a4 N o A 0 50 o1 o A
¥ Meas.pointV-3ph1 50
VT VA 57.74 v 0 50 0.1 57.74 v

[<] [

» Specify status of binary-input signals for this state:
» Specify values for signals used as inputs in function charts (CFC):

Settings to be entered:
Execute state for=5+s
Duration of each step 0.5 s

Start Magnitude =0

Voltage Start Values =63.5V

Ramping Parameter (for current) = Amplitude Nete !

Delta N2l = 0.1 (to make ‘Approx. end’ value = 1) (for IA, IB. IC)

«Ha

I

Test Sequence values are entered as secondary values. Keep in mind if relay is set for 1A or 5A input,
and the effect CT/VT ratio settings will have on display and SCADA values.

1)

w Specify values for secondary analog-input signals for this state:

Approx.end Unit

»Harmoni

» Analog inputs » Startvalue » Ramping
Name Phase |Magnitude Unit Phase angle (Frequency (FParameter Delta
* Meas.point I-3ph 1 [=] [Z]50
T 1A o A o 50
a2 1B o A -120 50
a3 1c o A 120 50
T4 1N o A o 50
¥ Meas.pointV-3ph 1 50
VT1 VA 57.74 ' o 50 0.1
-3 vo £7 24 Y 4 c 1

=
0 A
0 A 3
o A
0 A o
5774 v

* Specify values for secondary analog-input signals for this state:

It cannot be selected via the individual phase lines below (e.g. CT1 CT2 CT3 etc).

NOTE 1: You MUST select the parameter to be ramped via the “heading” line (e.g. ‘Meas.point 1-3ph

» Analog inputs » Start value » Ramping ~Harmanic

Name Phase |Magnitude Unit Phase angle (Frequency (-Parameter Delta Approx_end Unit

+ Meas.point 13ph 1 50 <= []
i 1A 1 Ea o = = et A
T2 1B 1 A 120 50 — A 3
a3 1@ 1 A 120 50 <= " A
T4 IN 0 A0 50 <= x |
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NOTE 2: Setting value “Delta”
The setting value ‘Delta’ is a multiplier of the ‘number of steps’
The resulting change = Start Magnitude + (delta setting * number of steps)
The delta value can be a minimum value of -0.01/0.01
You may need to alter the number of steps to be able to obtain the desired resolution of the delta setting.
Worked example:
Number of steps (in this step of the sequence) = 50
Therefore if using Delta = 1, ‘50’ would be added to the magnitude
In below example:
Phase A, current start magnitude = 1, Delta = 1, therefore end value = 1+ (1 x 50) [i.e. 51]
Phase B, current start magnitude = 10, Delta = 1, therefore end value = 10 + (1 x 50) [i.e. 60]
Phase C, current start magnitude = 1, Delta = -0.01, therefore end value = 1+ (-0.01 x 50) [i.e. 0.5]
p-r\nalo_g inputs : - -y Start;talue » Ramping « Harmaonic
MNarne Phase  |Magnitude WUnit Phase angle ( Frequency (FFarameter Delta Approx. en Unit
¥ Meas.point-2ph 1 50 Amplitude -~
CTi 1A 1 A D 50 Amplitude 1 51 A 1
cT2 1B 10 A 20 50 Amplitude 1 60 A 3
CT3 Ic 1 A 120 50 Amplitude £0.01 0.5 A
CT4 N 7 A D 50 Amplitude 002 22351
> Meas.pointv-3ph 1 E' E' 50 El E E' TA
VT 1 VA 57.74 v 0 50 0.1 57.74 i
\ra e e o o S R
[ <] T | B
. Approk. end value
Warning: PP
Values may be given in engineering units. Enlarge the column to see the full detail.
51
60
0.5 J
2 235174E08
Settings made for first sequence example:
REA Test1 Port E » 75L87- P1C48 REA E » Testsequences » RampAnalogues
e SR
State name Execute this state for:|[5.000 [#] s
Duration ofeachstep:|[0.500  [£] s Number of steps: 10
¥ Specify values for secondary analog-input signals for this state:
» Analog inputs » Startvalue » Ramping w Harmenic w Harmenic « Ha
Name Fhase Wunit Phase angle { Frequency (HParameter Delta Approx. end Unit
T 1A 0 A "] 50 Amplitude 0.1 1 A
T2 1B V] A -120 50 Ampl\lude 01 1 A
3 1c V] A 120 50 Ampl\lud? 01 1 A E
T4 IN V] A o 50 Ampl\lud? 01 1 A
~ Meas.peint W-3ph 1 50
VT1 VA 635 v o s [Z] [Floa [Z]e3s v
VT2 Ve 635 v -120 50 0.1 63.5 v
3 : - o BT : - ' ] EE‘
P Specify status of binary-input signals for this state:
b Specify values for signals used as inputs in function charts (CFC):
P
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3: Add second step

(Camemtpy 7] K g 12
State nome: Curentun |

REA Test1 PortE » 75L87-P1C48 REAE

[state_1 B =R
5tate name: | State_1

REA Test1 Port E » 7SL87- P1C48 REAE

1. Add new test sequence state

g X Bz
State name: [fompDonn | — 2. Rename
3. “Take end values from last step as start values for
/ this step”.
[Rampoown =] ¥ X | [ 12 Use this button to pre-set the start condition to
state name: [fampDoun__| the same values as the end of the preceding step

. ) REA Test1 Port E » 75L87- P1C48 REAE
The save button is only for saving the

test sequence as a text file for use in RampDonn = 5 b
other applications. The test sequence is _
saved as part of the DIGSI 5 project file.
4: Settings for second stage.
¥ Specify values for secondary analog-input signals for this state:
¥ Analog inputs ¥ Startvalue ¥ Ramping + Harmaonic
Name Phase  |Magnitude Unit Phase angle {Frequency (FParameter Delta Approx. entUnit
* Meas.point |-3ph 1 50 Amplitude -
cT1 1A 1 A 0 50 Amplitude  -0.01 0.9 A 1
cT2 ;] 1 A -120 50 Amplitude 0.0 0.9 A r
cT3 Ic 1 A 120 50 Amplitude 0.0 0.9 A
cTa IN 0 A 0 50 Amplitude 0 0 A
* Meas.pointV-3ph 1 50 Amplitude
VT VA 63.5 v 0 50 Amplitude  -0.64 57.1 v
T e =4 ’T|l 4 N |T||:n ’Tlﬂ Ligeodd '_ n A Ail: 1 L
[¢] n | »
Settings to be entered:
Execute state for=5s
Duration of each step 0.5 s
Ramping Parameter (for current) = Amplitude
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Delta = -0.01 (to make ‘Approx. end’ value = 0.9) (for IA, IB, IC)
Ramping Parameter (for voltage) = Amplitude
Delta = -0.64 (to make ‘Approx. end’ value = 57.1)

As the minimum possible Delta value is 0.01, the number of steps was chosen as 10, to allow a current
magnitude change of 0.1 A (i.e. 10 %). For voltage, this results in Delta=1, being a 10 V change, hence the

Delta needs to be -0.64 to obtain a 6.4 volt decrease for the voltage value (i.e. to obtain a 10 % reduction
from the start voltage)

5: Save
Save the setting file (Save Project).

1: Device Mode = Simulation
The relay must be in Simulation Mode to allow Test Sequences to operate.

Commissioning Mode All protection functions are inactive to allow
wiring and other tests to be performed. Allows
binary input/outputs to be checked, SCADA
points to be operated etc.

Process Mode Normal operation.

Simulation Mode Similar to Process mode, but allows test
sequences to be run, replacing actual measured
inputs with simulated values.

On the SIPROTEC 5 relay the red Error LED will be illuminated when in Commissioning or Simulation mode,
and the top line of the LCD will intermittently flash with the current mode indicated.

It is also possible to see the mode from the online instance by viewing the online ‘Device Information’.

Devices <| | Device information | Resource consumption | Logs | Time information | Diagnostic information |
5 G © 2
. ;
General
Name: [75L87-P1C48 REAE (Assigned) ]
» [ ineiRy 825 ork Connection L] EC 61850 name: [sIP3 ]
~ [ sIPROTEC 5 usE ]
&7 Undate Edition: [1EC 61550 Edition =]
- [ 76057 p1Cs5 RERE (rorigned) v Tpe: (75107 ]
B rnsten [BM1111000001 ]
evice data \ 1 [vo7 31 ]
\ == ]
m [75L87-DAAR-AAD-DRARAD-AZ2112:23111B-ACDOO0-000AAO-CB1BATCB1 ]
\ ]
crupe: [C2o [-]
Protection application
PhyHealth [ok ]
4 PwiUp [off |
Nod [of ]
Device mode
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To change the mode, use the Online version “Device Information” screen (above), and using the Device
mode area, change the mode to Commissioning. To change to a mode other than “Process” you will be
prompted for a password — the factory default is 222222.

Device mode

Actual device mode: ‘Proces; |

Change device mode: | Process [~]

D Delete buffers during restart

Changing the mode caused the relay to restart, and USB communications will need to be re-established.

2: Use the “Test suite”

When in Simulation Mode, the “Analog Inputs” Test suite, allows the Test Sequence to be selected and run
(ensure right side tab “online” is selected).

edi Onfine  Opti odn elp

_ _ Energy Automation
Mg & M X M0 e 3 X ] % ~\_  DIGsI S Premium
Devices Options
500 [Z]  showvaluesas: [prmary ] e
) Simutsted messured values sre displayed SnEmESERTmESE] « | Test envirenment
§ = ;
& =
‘Analog input #n Terminal val T 5
e alog inpus = erminal alue Qualiy
= Meas point-3ph 1 Testsequence executan status |
- 141182 oA ‘c. good (processhest) ® Siopped l:l
143144 oA 20" good (processhest) F
145148 oA 20" goed (processhest) il il ]
e oA 0" good (processhest) RempAnaicgues - 3
Bl j d
118z ok, 0 good (processhest) Execute test sequence:
183184 oK. o) () When the binary input is set to high:
o 0 1esies oW, -
187188 ow.
Moo, point ¥-3ph 1 (@ startest sequence immediately.
e
PN
<0 T
[ Online aceess
1 Displayhide imerfsces
» L1 Inel(R) 52575L04 Gigabit Netwerk Comnection w | =
"
1
|dProperties  |*iinfo | & Diagnostics
General | Cross-eferences | Compile J Inconsistencies J Search results
()2 show sl messaes -
Wessage Gow |7 ore Time
@ scared litening for indications fiom device 75LE7 1082017 15508 P -
) the 1062017 15508 P
o 5187 (ssigned) e -
T Communicatian protocols < 1oz ss39mm
) Simulated measured values are displayed.
Analog inputs Phase Terminal Value Quali
Meas point I-3ph 1 S R =
~ Meas pointI-3ph 1
<80 Current transformer (protection) |1 A 1A1-1A2 700A, 20° good (processitest)
C Current transformer (protection) 1B 1A3-1A4 700 A, =-120° good (processitest)
Current trensformer (protection} 1€ 145146 7004, £120° good (processitest)
Current transformer (protection}  IN 1A71A8 0A 20° good (processitest) Simulated
=180° o > Meas pointv-3ph 1
Voltage transformer VA 181182 25405 kV, 20° good (processitest) d |
18 Voltage transformer VB 183184 25406kv, 120" good (processitest) measured values
700.0 A~ 80 Valtage transformer Ve 185-186 254.06 k¥, £120° good (processitest)

Voltage transformer N 187-188 okv, 20* good (processitest) will be dISplayed as
test sequence is

:'\ un

2541 kv 80
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Options

A m|

If the relay is not in Commissioning mode notification will be given. \

+ | Test environment

Test Sequences can also be run via the Protection function testing

routines, the Communication protocol test suite, and effects of the Test I e e
. . . [ Restart device in simulstion mode.

Sequence simulation can be seen in many other screens. flaman —

Testsequence execution status:

E8 Data notyet retrieved...

Select sequence:

Execute test sequence:

hen the binaryinputis set to high

[——

1: Saving
Test Sequences are stored in the offline project (only), and are not stored in the relay as part of the
“setting file”.

Use ‘Save Project’ to save any changes to Test Sequence files. The “save” button in the Test Sequence
window alldws the test sequence to be stored in a text file for other purposes.
E DIGSI 5 V.'.50 - C:'IUSETS'IWBI'WiCk'lDGCI.II'I'IEHtS\AI.ItOI'I'IatiOI'I'JSLB?TEStSEqUEI'ICEDEI'I'IO'JSLB?TEStSEqUEI'ICEDEI'I'IO

Froject Edit] View Insert Online OCptions Tools Window Help

Gf (I saveproject S ¥ H 5 X D » 4+ &) ¥ || =

75L87TestSequenceDemo » 75187 » Testsequences » Ra

Devices

_;",‘ Q Q = |CurrentUp |'| .‘ﬂ;‘é X = —:
State name: Execute thiz sta

w | ] 75L87TestsequenceDemao
fF Singleine configuration Duration of eack
B ~dd new device
Eg'h Devices and networks

- e 2|7 Specify values for secondary analog-input signals for this s
E Device information v Analeg inputs » Start value
@ Hardware and protocals MName Phase |Magnitude Unit Phase
Fj? Measuring-points routing > Meas.point-3ph 1 EI
CT1 1A 0 A 0

T Function-aroup connections

Iterative changes can be made to the Test Sequence and ‘played’ via the Online instance ‘Test suite’
without the need to save project or upload new settings.

Note that DIGSI 5’s ‘Device Comparison’ functions do not react to any changes/differences in the (offline)
Test Sequences.

HV Power File: DIGSI-5-QN0014v2 Test Sequence example.docx Page 7 of 8 Originator: Warwick Beech
Version 2. Oct 2017

HV Power Measurements & Protection Ltd Tel: +64-9- 377 2001
Unit 4, 1 Porters Ave, Eden Terrace, Auckland Fax: +64-9- 302 2142

P O Box 26-074, Epsom, Auckland 1030, New Zealand



ﬁ'&_‘m POWERI

POWER AUTOMATION TECHNOLOGIES

2: Value = failure

If a simulation value is reported as ‘Failure’ during a test, consider the validity of the input values.

For example with the current inputs the SIPROTEC 5 relay preforms an “Analog-Channel Supervision via
Fast Current-Sum” check, where the unbalance currents from the three phases are summed and checked
against the expected neutral current (Refer to manual specific to the relay being used). If the simulated
values used do not inlcude the correct neutral unbalance values/angles, the relay may flag the quality of
values as ‘invalid’ and the values may not be utilised.

Show values as: | prirmary

|v| ol

e Simulated measured values are displayed.

Show device mode

Meas. point I-3ph 1

+ II}’

+1/0° el

» Analog inputs
MNarme
* Meas.point I-3ph 1
CT1
T2
T3
T4

Analog inputs

¥ Meas.point-3ph 1

nal

Current transformer (protection} 1A2

Current transformer (protection) 144

Current transformer (protection) 146

Current transformer (protection) 1A8

Example valid single phase setting:

» Start value

Phase |Magnitude WUnit Phase angle | Frequency (FParameter

1A
1B
1C

1
0
0
1M 1

A 0O
A 120
A 120
Ba 180

Value

failure
failure
failure
failure

Quality

invalid (processitest)
invalid (processitest)
invalid (processitest)

invalid (processitest)

50
50
50
50

B so

» Ramping

[=]

-]

Delta

0.1
0.1
0.1
0.1

Approx. end Unit

1 A
0 A
0 A
[Z]1 A

In dSinglé ph[vsé )'njection of current in Phase IA, the IN phas;e- will expected the same magnitude but 180
deg opposite — otherwise the supervision functions of the relay may flag data as ‘failed/invalid’ and
expected outputs may be prevented by the relay error checking routines.
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