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Power Grid Operation Training Simulator System for National Transmission & Despatch Company in Pakistan

1L {588 SUGIYAMA Hiroaki ~ FB3E JZ— INAGAKIJunichi &H  fiff KASUGAKen  #HH F175 YOSHIDA Kazuyoshi

BARMEREL CGERATSICE, EREICEELRAFMOERZMNKROSNZIENS, BEREEZBRT2IHIC, BN
RREREE AT AEFFRFEOKEZF OBARMBERIIEY I 2L —F—DMERIN TS,

COE, HEIXRIF—IRATLZXMHR) & /IKFRTY - ARZLHME (U, /NERIVERTD) OEEXRERKT
(NTDC : National Transmission & Despatch Company Limited) ICENRGERIE I 2L —F—ZMA LT,
TEMBENRY I 2L —F—CREVL EHIBII 2L —5 5D, FIEIEINTDC DEERRFEEEFZEE
LU, BEMREE, BREGE, RORBEREERORE)L—OREIEEZITSIETEBMOERRENEZEN
ELTHRD, %EZEREYL—%RTDS (Real Time Digital Simulator) I[C##iL, RERKERTOREUL —IHE
DEREENELTWS, ZOYIaL—4—2RAWIIEICLD, BROEE RFEEMEN - SHAREHDE _EH KN,
AR RBEIEIABEICIRD, NFRYVOBNOLRERIGLEEER LICEMT2EHFINS,

In order to secure the stable operation of electric power transmission and distribution systems, it is essential for the operators of such systems to
possess high levels of skill and knowledge of power grids. This has led to the need for systematic human resource development using operation training
simulators equipped with functions equivalent to those of a supervisory control system for power grids.

Toshiba Energy Systems & Solutions Corporation has delivered a power grid operation training simulator system to National Transmission & Despatch
Company (NTDC) in Pakistan. This system consists of two simulators: (1) a substation operation training simulator with simulated functions of main
grids and substations that provides trainees with the results of calculations of control parameters including voltage, power flow, and frequency and
with the protection relay response in the event of a power system fault; and (2) a protection relay operation training simulator that provides trainees
with a better understanding of relay operations in response to a variety of power system faults that could occur on a power grid by connecting actual
protection relays to a real-time digital simulator (RTDS). This system is expected to contribute to improvements in the reliability and power security
of electric grids in Pakistan by increasing the number of skilled operators, resulting in rapid recovery from problems.
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Hardware configuration of substation operation training simulator
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Software configuration of substation operation training simulator
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Example of substation operation training simulator display
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Hardware configuration of protection relay operation training simulator
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Substation operation training simulator Installed at NTDC
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Protection relay operation training simulator installed at NTDC
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