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CPC: Centralized Protection and Control
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Background

4 4 Multiple ports PlUs: all analog to digital at circuit breakers
ypica
SV GO cPC1 cpc1 - SV for analog measurements
« GOOSE for status and control

Some process bus network architecture is
applied
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Translating testing to IEC 61850

Isolation

Simulation
Device injects
signal with the

simulation bit set
to TRUE

Actual Devices
inject signal
without the

simulation bit set
to TRUE

- TEST mode (at device, LD, LN level)

Simulation Bit = true
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Controlled data for testing
- SV, GOOSE

The CDC of data
InRef1 is "ORG" =
Object Reference

XCBR1 / Setting

InRef1
- setSrcRef= PTRC1.Tr.general
- setTstRef = GGIO1.Ind1.stVal

- tstEna = true

Incoming test signal /
E.g. GGIO1.Ind1.stVal I~

.

Incoming data

processed

Incoming actual signal
E.g. PTRC1.Tr.general

Simulation

Substitution of input data



So how do you test?

* CIGRE Technical Bulletin 760 “Test strategy for Protection, Automation and Control
(PAC) functions in a fully digital substation based on IEC 61850 applications”

v'Also the latest version of IEC 61850-10

* Think:
o Subsystems
o FAT/lab testing
o Redundancy of the multi-zone relay/CPC unit



Test as subsystems
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Commissioning
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MSVCB

Header Information

Dataset

GoCB

Headerlnformation

FAT of PIU proves: FAT of MZ/CPC proves:

+ Wired correctly * Configured correctly

0 G S iisadly e Configured correctly
(generically) (p&c)

v All header
information in the
Control Blocks is
generic

¢ Datasetsare
standard forall PIUs

SAT of PIU proves: SAT of MZ/CPC system:

¢ Configured correctly « Turns ratio / phase

(specifically) — rotation
e Turnsratio/phase e System check
rotation

GoCB

Header|nformation

Multi-Zone
0rCPC
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e Trip check/ exercise
breakers

e Openl,V toverify
analogs
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Created by IEC 61850 test
tool or digital simulator




Maintenance Testing

* Maintenance testing is limited to verifying PIU performance
~Multi-Zone / CPC is fully digital / self-monitored
+Must at least verify output contacts on PIU

* Multi-Zone / CPC testing only required when configuration
changes

~Example: New feeder protection settings
~Redundancy of Multi-Zone / CPC units simplifies this testing



Maintenance Testing - PIUs
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Verifying settings
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Field test w/redundant

process:

* Retrieve existing multi-zone * Place 1CPC in TEST (if not
_ relay/CPC unit configuration already)
E:] LT B M‘g:’c'f,‘(’:"fl * Update configuration with new + Place CPC in Simulation
settings * Simulate all SV (turn live data
e p— * Test new configuration in lab off)
LlJ OrCPC 2 multi-zone relay/CPC unit * Simulate all GOOSE (turn live
M * Load new configurationinto field data off)
I T . GT L unit ¢ Simulate SV, GOOSE necessary
i o Sy for test conditions
] 0] [ EERERRR « Restore/repeat for other CPC

IEC 61850 Test : ¢ t ¢ tt t ¢ tt

Tool " sv 6O sV GO SV 60 SV GO sV GO SV GO
Must smulate every
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Field Testing single Relay /CPC

Lab Verification Test Testing MZ/CPC w/o redundancy
process:

2] | pIU ¢ Retrieve existing multi-zone ¢ Requires equipment outage
[:I relay/CPC unit configuration ¢ Place LD to testin TEST mode
@ @@@ ¢ Update configuration with new e Place MZ/CPC in Simulation
LJ Multi-zone Relay settings e Place associated PIU in TEST
MM e Test new configuration in lab mode
T T t T T f T T multi-zone relay/CPC unit ¢ Simulate SV, GOOSE necessary
WA fECRENEED e Load new configuration into field for test conditions
EZ:I R ‘ ‘ | ‘ i i l l unit ¢ Restore device: turn Simulation

New Settings for
Feeder /Zone 5

off, turn LD ON

f 4 4 ‘4 TS AR TN '4 * But...

s=q===SV GO+~ y=f===SY GO*~ s=d==SV GO =s cedeeaSY GO* e s=q===SV GO+~ === SV GO* s

LY

IR EINR IR Y %
(o] iE|ew]i B [ee]i G {ew]f G [ pw)|:
AL L A A v oo
v\ Zonel . \_ Zone2 . \_ Zone3 . v\ Zoned . 4 Zone6

cresesesee Sececcscccsccese? |  Scececcccscsccs=s? | scceccsccssces? | scecccccccece? /) scccccccces



Test an individual LD

Place thisLD in TEST

Then place Device in How do | test
Simulation this function?
N
Device
LD Zone1l LD Zone 2 LD Zone 3 LD Zone 4 LD Zone LD Zone 6

(6586 (6685) G666 Chss Gees) Ge6
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All other SV streams use live
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Simulate this SV stream for Simulate this incoming GOOSE

testing.

process data

for testing.

All other GOOSE messages use
v live process data

Data from LNs in this
LD have g=test,
ignored by devices
that are ON



Testing the 67 function (PTOC/RDIR)

The 61850 answer: substitution of test data
> Define setTestref attribute for every SV InRef for every LN. Every SV

InRef is controllable The COC ofdate
. . L‘Ib]e_.lct Reference
> Not supported in most device today /

InRef1
- setSrcRef= PTRC1.Tr.general
- setTstRef = GGIO1.Ind1.stVal
- tstEna = true

Simple solution: Redundant devices

Incoming test signal

g ./
E.g. GGIO1.Ind1.stVal Rh““&-‘_
L
] Incoming data
O

Incoming actual signal
E.g. PTRC1.Tr.general




Conclusion

For Multi-zone / CPC:
o Test as subsystems
o FAT/lab test as much as possible

o Commissioning is better than conventional (much of the work is done
during FAT)

o Redundancy of Multi-Zone / CPC units simplifies testing



Thanks for the time




