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ISSUES, DISCOVERIES & SOLUTIONS

» Hardware and software
» Meet NERC/CIP requirements — serial communication

» What data we need, how to use and who needs what

» Coordinating the needs of other departments on PMU

Applications and needs
» Security requirements of IT

» Challenge of resources to meet deadline
o
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ISSUES, DISCOVERIES & SOLUTIONS

»What information to exchange with external entities,

CAISO, WECC, and others and how
» Back-up PMU, criticality of PMUs

» Vendor Support — selecting the vendor was easy for

but may be a challenge for others

.
S0%

A 6} Sempra Energy’ utility



SYNCHROPHASOR

PROJECT

ISSUES, DISCOVERIES & SOLUTIONS

» Serial communication for PMU data

» The communication equipment were not capable for speeds
greater than 38.4Kbps

» Some devices were not capable of serial communication
» Cut down on the number and size of the signals to send
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ISSUES, DISCOVERIES & SOLUTIONS

» Using existing Relays / Installation of new PMU’s

»The existing 421 relays needed Ethernet Ports for local area
network. We decided to upgrade them ourselves, but ended up
sending them to the factory.

»The current 487E PMU models were not capable of streaming
data on all three serial ports simultaneously
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ISSUES, DISCOVERIES & SOLUTIONS

» PMU Signals and Message Format

»Bus Voltages
»Current and Voltage Formats
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SYNCHROPHASOR

MESSAGE

5023029 SGII02E SGIM42 FDC
PROFT FT 23060 VY EAST HLIS 230 kY
prrr——r—— TETTTITTITI T er———
WEST B 710 kv V7 EAST AuS 10w |72 i . WEST BUS 330 k PROT PT VY WILL NOT BE
1231020 LINE AMP[W TLZHIZE LINE AMPJIW T1LZHKT LINE AMPJIW 07 LINE AMP PART OF SYNCHROPHASOR

2E LINE AMP MESSAGE
UIEI042 LINE AP

Pl - 2032
SEL-421 PMU : b2 MBAPOTT
PF&FS 1 p3 MBBPOTT
MAXDALM HUMBER BY TES ) P35 — Synchrophasors + Telnet (Ethernet)
FIXEL 1% PF - Synchrophasors (Serial)
FREGUENCY FLORL 5
SYNCHROFHASORES L 1A, 1B, ICyFLOAT B*4 1z
SYNCHROPHASDRES ¥ (WL VA, VB, VO FLOAT =24 11
AMALOG VALUES 440 1]
DIGITAL STATUS WORD 2*0: 1]
IOTAL BYTES o0
SG23029
SEL-421 PML PF & P35 SEL-421 PMU P3 & P5
MAXMUM NUMBER BYTES @i MAXIMUM NUMBER BYTES
FIXED 1% FINED 18
FREQUENCY FLOAT 5 FREECHIENCY FLOAT §
SYMCHROPHASORS L1 1A, 1B, IO FLOAT 8*4 11 SYMCHREOPHASORS [{11, LA, 18, 107 FLOAT B*4 32
SYMCHROPHASDRS W (V1 VA, VB, VO FLOAT 8%4 32 SYNMCHREOPHASORS V(¥ 1, VA VE, VT FLDAT 844 32
AMALOG VALUES 450 0 ANALCHE VALLIES 40 il
DIGITAL STATUS WORD 20 0 DIGITAL STATUS WORD 740 0
TOTAL BYTES w0 TOTAL BYTES o
'l = 2032 Pl - MBA POTT -
P2 - MBA POTT P2 2032 SBG
P - MBE POTT P2 — Synchrophasors {Serial) —E
P5 — Synchrophasors + Telnet { Ethernet) P5 — Synchrophusors + Telnet ( Ethernet) )
PF - Synchrophasors {Seral} PF - SEL A @Sempra Energy' utility
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