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Time synchronization classes for IED synchronization

Time Accuracy Phase angle  Phase angle Fault
performance class (5] 50 Hz (°) 60 Hz (°) location (%)
TL >10 000 > 180 > 216 NA

TO 10 000 180 216 NA

T1 1000 18 216 7.909

T2 100 18 22 0.780

T3 25 05 05 0195

T4 4 01 01 0.031

5 1 0.02 0.02 0.008
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Simulation device IED1
injects signal with
the Simulation bit | —-PHD DO
set to TRUE Sim.StVal=True Beh.stVal=On
Simulation bit = True -
N GOOSE 1
EI T 3
GOOSE 1 }
TR
Incoming data
P processed
 GOOSE 2 be-
LN o
°~
GOOSE 3
VLW EREREATR * oA
eceptior

Actual devices inject buffer
signal without the
Simulation bit
set to TRUE

Simulation L MU L ces olKws & laid oS s cos o, 5 S
[4] a8 oo ol Tag=True
sl 51 Test Block ;1 oslatul b &l Cand s slo g, 50
JSCgp Moz aed (o 0gis Jlie g 50 b Cwond 4 A
sla cubls 5l oolatwl b g (g5lxe & y90 4 Test Block . IEC61850
ol ools S8 L aS gemu 4 05l e (g5l 4 Behavior 5 Mode
slo o5 Test/Block L Block (Test sla cl> (5, 4l 5l Caod
ol ® OVl 9l b 5 Wish (o Jiite Jluzms sl (755 4 4,
B9d (oo plnl Silome g g S0 sl Ceend Sl

Mode and Behavior Value

ON (cnabled)

Function active

Outputs {to process) gencrated
Repaorting (to client)

Control services (from client) accepted
Functional {process related) data visible
Configuration (capability) data visible
(MNormal state)

BLOCKED

Function active

Mo outputs (to process) generated
No reporting 2
Control services {from client) rejected
Functional {process related) data visible
Configuration (capability) data visible
(Process is passively supervised)

TEST

Function active

Outputs {to process) gencrated

Reporting (to client) flagged as test

Control services (from client) accepted

Functional (process related) data visible

Configuration {capability) data visible

(Function is operated but results are indicated as test results)

TEST/BLOCKED

Function active

No outputs (to process) generated
Repornting (to client) flagged as test
Control services (from client) accepted 4
Functional {process related) data visible

Configuration (capability) data visible

(Function is operated in Test Mode but with no impact to the
process)

OFF (disabled)

Function not active

No outputs (to process) generated

No reporting (to client)

Control services (from client) rejected

Functional {process related) data not visible
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