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Development of the integrated and combined intellectual device of
process layer applied to PT interval
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Abstract: This paper researches the integration of merging unit and intelligent terminals on the bus PT interval.
Combined with practical engineering, it gives the product hardware and software architecture diagram, describes in detail
the design of analog to combined wisdom of one device applied to PT interval relying on PowerPC MPC8377 core
processing chip. This paper gives the hardware and software design solutions, and achieves subscription and publishing
GOOSE by a combined wisdom of one device. The switches of PT status monitoring is achieved through the signal of
switch collected, and the delivery of SV is implemented through analog acquisition and merger, which can eventually
meet the project for merging units and intelligent terminals intensive needs, and saves space and cost and reduces optical
port. Experimental results show that the developed bus one device combined wisdom has low cost, powerful
function, high performance, and better completes the state monitoring and controlling of PT switch, bus voltage
merger and acquisition protocol converter functions. The device can fully meet intelligent substation IEC 61850
communication protocol.
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Fig. 1 Diagram of project configuration at present
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Fig. 3 Diagram of project configuration in future

TERELR . XURFLR o XURESL S BE TAE N
PT [HIBR AL B 1% REZE 5 — RS s, ST &30t
A RELum D) RE, BV T LAER 2 G A
U REA i (1) TRENH , KR T A, b
T e, e T AR R AR R .
3 MWHEEEEIT

M BE 2 A B — e B I S T e RN A
RE& RN ThAE, A IF R ICRI B e 201 CPU fifi {42
P —3, BEE M CPU 2R Wi Kl 4 R, 302 LISCRE
IS BE 11 MPC8377 MAZ L b B 28 B, 228
ARG EE IR 2, WY R AA i A
Flash RAFf 27« Bdl, WA UK O 12
PG, USBTAP #: O H TREFIIHIR, et
DA R 10 3 3o s [ 20 85 1 ol BASE A 1588 X,
SR <1 us, §JEM PC 30T 525455
YTHIERES, 1O il CPU M2k M FPGA #H T 544
SERER:, SERCEEE ) GOOSE. SV. FT3. Xt
Bs EAS A H o

A S
— K
VAL w
15880 |qp| INENF | '
I pZo e <« RS-48511
p RPN
R (e omn[€ S «—» CANII
=
MMH4rEMﬁ< > > Flash
Al ! o [RRLSLY
USBTAP CPU 2k Ty
PR A% A 174t s

‘ FPGA ‘

4 MPC8377 Z2H4E
Fig. 4 Diagram of MPC8377

T TP A SR 5 Biow, S AL
CPU i ok P FPGA S AZ U i ddi 422 1 R s ROk 3t
TR, 2SRRI B AL I Sl Al 1588

NI EE, TRl 2 GOOSE WA+ SV AR A
HP J# SV fixt fTheE. AR FPGA+PHY
288y, FIF FPGA it MIT £ 10 H 8444 PHY
R, I FPGA [ FF47 AL BRARE P S ) 285 Wi 4
BT, SIS SV k3% I 21 RS i 45 i . GOOSE
IR ThEE XTI ThRE .

g,

[ |
[

(T [e——>
| [CPULFPGA : : s 2 A ! ;Jb
|- % :
el sl T N

- MITH n
' | IGSHR 1>
S T l
—————————— ]
[ NI |

5 ARG
Fig. 5 Architecture of public board

FEE IR RS E WiE 6 PR, BT
B EFENTF AR, FFAMR 32 2R e B A IO TN,
B GOOSE WRA&K M £ IF b 2 Hal 3
GOOSE JF A&, FfFE@ 4 H D4R, nIK
SR FEARBIE T, 58RO BEW A% 1Y i I 4E ] o
L AL A RAEMCRIAZ IR, SEIR BB 5 1K
SR, LB A IR0 CPU BT B RAE AL,

| Sk b |
| T |
il . NI E e
[ IR < SIS o [ "
: o | B
X 3 Di—
X |

6 FEHRGIEEE
Fig. 6 Architecture of hardware system
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Fig. 7 Software system framework
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Fig. 9 Merging unit software framework
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Table 1 Results of the AC accuracy test
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Table 2 Results of the action time test
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Table 3 Results of the DC accuracy test
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