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Design and Produce of transformer

substation’s automatic system

Abstract

Transformer substation automatic control system is based on the technology of
computer hardware, data communication and module software. It is a microcomputer
control system which is combined control, measuring, protection and remote function
with feature of high reliability, good real-time and easy to be maintenance. This will be
a direction of secondary control system of Chinese electrical system.

Influenced by a lot of effects, power supply system in plant is very old, which is
not fit for today’s power requirement. How to reform our power supply system
combined with the fact of plant is an important subject for electrical engineers now.

With the research and discussion of SALCO’s 35/6KV transformer substation’s

protect system, the dissertation analyses and designs a new protect system of the

secondary system. This system can be connected with our local area net and increase
the level of our plant’s management level. It also introduced the  main element used
in the transformer substation automatic control system---- the principle and relative
technologies of microcomputer protect unit. Based on the present state of power supply
and the function of transformer substation, it determined the distributed configuration.
Every protection unit is fit on high voltage switch box which reduced the investment
and simplified the secondary connection. The control system software is completed on
the platform Windows NT, using the language of VC++ 6.0. The communication of
LAN used TCP/IP. It also introduced the operate process and sum up the impact and
put up with the suggestion to be improved.

This reform design completed the automation control of transformer substation and
highly increased the reliability. Operators can manage transformer substation by
microcomputer. And with the new system, the historical data can be recorded and it is
conventent for searching. For the secondary system, faults can be diagnosed on line.
The connection between our local area net and transformer substation increased the
management level of our plant greatly. It provides a lot of :xperiénces for the reform of

secondary system of other transformer substation.
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Fig 3.8 Systematic structure chart
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4.1 RAE KA

EE=ED, BINETERRTRENE, HZRKBHRANEGHEAES
LR A THBRN S BRAEER, THR TR BMLNEE RS,
W F SRR R R GR ., g B X EH R, AFE B MR R
—ERMNEFIETT, AHESRBERR, HRIEA RRGATERRHARS FFH
SEIRAR L h B B RGN HIE K, M\fﬁﬁ—ﬁ\ﬁ%%ﬁ#%%ﬂémﬁh A&
B BRI

BRI, EFEREUT AR SRR |

(1) H{EHR4: Microsoft WindowsNT Advanced Server 4.0

(2) BIEESHE RS Microsoft SQL Server 2000

(3) HFMERL: Microsoft Excel 2000

4) BFEH&IHES: Microsoff VC +1 6.0

(5) BEERARE: ﬁg?gﬁﬂﬂ‘]lﬂﬁﬁ Windows

(6) FEMBBMEN: TCP / IP 2 Ethernet(IEEE 802.3)

7) ZERE. FABEHER, FERLSTNTEYE, OEEEER. T
SRE. JUBRE. MORLE. WERENLHS, SHEZENEETM
A 4.1 BiaR: | | |

lll

el

THAY

M 4.1 HE A
‘Fig4.1 Data flow chart
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4.2 FEE N

MF—ANEHE. ZEE., RNIFNEILRERBERANS, &FEL
Z BIEEEE AT AEE, RS DCOM #[. Automation BaMLFEE LA
Windows SOCKET &G, FHXRTHET H. SHEZ BIREEE N, HFEEM
E1E Client/Server R\ .

EREE, AR R EHERERS BT ENARBERRY Server, TR/
LR B EFLFR A Client. Client/Server Z5H# BV TEIFERF
(Client) F1fR - 25(Serven) ot iT. B mMRE HBin A HIEK, HOHE R HRIX
EeiE sk BTR BB R, TOARS-a8 2 B i WX Eeim K M 4g 5 P iR IR &
BIRSEER

Client/Server REEHIZX Loie Server it#2, [Al— Server 7] LAMAMN 221~ Client 15
3, AEAY Client Xt [|)— Server KR —8EE R 2N A FAE .
| RGBS A EEE R, Zaul T SRR BT AR R A EE
Automation L\ DCOM #: 1 58 W SCBAUA o, ] LRI SEE WY
RIAT, NEMFENLZ 6] i RS 2EE SOCKET #HTHERAT#, §&EH
EENRG4%, RNEESEMTENHITERNZ AV, AT SXERRIRES
), EERAEVEIZEER LEREHTEEER, AHFESBEMmEN, &
UEEAEAT P SE R .

AR BRI E XA

struct strCommData

{

long m_lCommSign; /f ﬁ%@.ﬁﬁ

CString m_szSendNode; /1 ¥Rt EH A
CString m_szSendProcess; /B iRiFE4
CString m szRecvNode; /I EHLL
CString m_szRecvProcess; //iRiHIE4
CByteArray m_CommData; 1A R

}s
B AR HAENE 4.2 Frk:
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(Y3

BREXEATGHEARERERGTAEFFTEENAE,

BORMRIE, SRR

- BT HALE

TRFELN
TER. RS RAARELUE

HIE TRETR. SRRE. ANRTSAR, T aReERNGEBRESR

IR MR A EBIEE, SEEaT S

A OB R SR TR R4

REXFZBELRREER, —RETFEIAZE MOXA £EOREAHO
¥R, ATRIERSEHZHE, RoMA Windows NT BIERFR) LN LEFT

&, BB TR AN
SFLE AR

ERG BT RIER S

77 AT

2, BB O RITEW. MAMEREHERLDRAT,

KR RIERSAE, RAGRAEmE SR

Win 32 #HEHLE Dﬁﬁﬁmﬂﬁﬁ?ﬁﬂﬁ%ﬂﬁmj’aiﬁﬁfﬁﬁ'ﬁ A&,

B CHMEE R, SR OSOEE RIS,

UJ%Dm#%_

ComDev CreateFile( BT/ 4,

GENERIC READ | GENERIC WRITE,
| 0,

NULL,

R IHILIE

/! exclusive access

// no security attrs

OPEN_EXISTING

FILE ATTRIBUTE NORMAL,

NmL)uﬁﬁﬁEMﬁﬁﬂF
SetupComm( ComDev, 4096, 4096) ; W E W/ ZIXE M

CommTimeOuts.ReadInterval Timeout = OXFFFFFFFF |

CommTimeOQuts.Read Total TimeoutMultiplier = 3 ;

CommTimeQuts.ReadTotal TimeoutConstant = 1000 ;

CommTimeOuts. WriteTotal TimeoutMultiphier =3 ;

CommTimeQuts. WriteTotal TimeoutConstant = 1000 ;
SetCommTimeouts{ ComDev, & CommTimeQuts ) ; #H4TEW/ RSB 1XE
DCB #&# 2 BITEMEHN— S, HAREXWT:
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ALK FEEF{EEL

Fog T3k L R KRR

typedef struct _DCB {// dcb
DWORD DCBlength;
DWORD BaudRate;
DWORD fBinary: 1;
DWORD fParity: 1;
DWORD fOutxCtsFlow:1;
DWORD fOutxDsrFlow:1;
DWORD fDtrControl:2;
DWORD fDsrSensitivity:1;

/] &R\
/] RFEEE
/1 Z 3l ASIC 84398 (KR WIn32AP! Q37 5 " #HIiER)
/I RVFBHTER BRI KRE
/1 CTS $itishie
// DSR $g i Frie
// DTR Frst =t
//DSR R

DWORD fTXContinueOnXoff:1; // XOFF i

DWORD fOUtX: 1;
DWORD finX: 1;
DWORD fEmorChar: 1;
DWORD fNuil: 1; |
DWORD fRisConftrol:2;

DWQORD fAbortOnError:1;

DWORD fDurnm_in: 17;

WORD wReserved;

WORD XonLim;

WORD XoffLim:;

BYTE ByteSize:

BYTE Parity;

BYTE StopBits;

char XonChar:

char XoffChar;

char ErrorChar;

char EofChar;

char EviChar;

WORD wReservedl;
} DCB;

SetCommbState( ComDev, &dcb )

(2) BURRI%:

WriteFile(

/] XON/XOFF 3 4 s
/{ XON/XOFF i A Ris

// enable error replacement
// enable null stripping
/1 RTS ek
/] SRR
/! *¥
/MR8
/7 f63% XON it
[/{&i% XOFF 74
M OFHKE
LRl
/] F1E
/] Xon =&

-/ Xoff &

/I ERBBFHY
I BAERER
7R S

/! txH8

WwHE DCB NZ&:

ComDeyv, IpszBlock,

dwBytesToWrite, &dwBytesWritten, NULL);
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(3) #3EiEUL: ReadFile( ComDeyv, IpszBlock,dwLength, &dwLength, NULL)

8 BRI ERmfEROR, T mHLlRiE

L B Win32 &

BT E EAZER TR vt iz,

Yes

BEVITEI

I
FIFEERD
¥

REFERE. FTKE., FLEOIRRASE

23

il

& 4.3 54 4A

)

REERBERS

B EBRIRIE 7

REE 10MS

ﬁmxﬁﬁﬁﬁgAﬁ#E

v

R REBIBPALE LR
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Fig 4.3 Data receiving & pro-process flow chart
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g B O BRMERETE. REERCHAS. BRI, X
BEAAIENRK S/ MR, o S OIS AIS A A RS 85
Sh AR, S —MRASTRE, KRS — SR RETE R
HEER, RIERCAL. BRIR SRR AR R BT
FEITR A B AR RDA th R CUE AR, ABA19 HILIR & B
EIRALSE, MABRERHER — & BT ER I RE D LR & (TR
B “TRUE” , TSI RSE I LR A SR T, REHR
EEH FALSE” , EMASRITA LRI X RS MEST.
| LEFAMANSENGEARETEE, KON ISR TENEE
CRATHEE. %E. WANEERE RRARSEEE, MEENREEaE
| BIFREAR NS, RE LR ERTABAR, M ERBEKEIT
BRECR BT R B IS RS SRR ETLBAR R, SEF
RSN A EFRE SR E T R AR CRE”, TS
IR ' '

BY==

4.4 AR

RANEIRA B R OB . M. ROERR. MEERURFR
Gk, HPBIETE . BORAERI%E SCADA RANEAEE, A7
G B T R B AN, E RS B GHERAR TEE, TN
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No
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diHIThE  d2:EIhThEF
No
10y B ~ Yes .  value+=d/1200
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B RiAA

v
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v
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Vioken1 = fabs(V roenty

ERiH="ATAN"?

Vokent = atan(Voken)
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Yes

* Viokeal = €0S(VTokenl)

RiA="EXP"?

Vokenl = €XP{'V Token1)

Vokenl = 108(V7okent)

Yes

Vrokenl = SIN(VToken)

Yes

' ERiR="SOR"?

Yes

- Vokenl = SAT(VToken1)

B il="SQRT" ?

Yes

Voken1 = SQrt{ V rokea)
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Fig 4.4 Data saving & calculating flow chart
— 43 -

by

(o




A KFAEFERL | FOF K G3H LR AR

4.5 AV.&1iF

MIAEHEOEREEE. FRgnae. FHRsTan. BERE, @
W, RPHRME. PDR $EEWMENEEE NS S AR, BREEEE
2R 5 PO AR 1) 7 S SR A SERT SR, AU T 4 So R i =R
Windows AFFIRBHER, REBTEREMHEFyERNMLE, bTFEEW
B AL P A R «

MEEEAR RN S5 ENSARNNNE, NBERPEEEE.
HAHE. BAE. HE/E. TLES. FREF. 8%, FFE. TIRE. JE,
frR. RIFRMEIEL RN RHLE, BRERRTTEARA TR RiRit
HRBIHIR %26, B SORE IR I 7 200 R G il T PP A 7 o B S 1

W AT PR R EE A, K XN B E TR RN RLEE
TCE, 1T _‘Wmdows'?ﬂﬁﬁjﬁﬂlﬂF?EU%fﬁﬁﬁkﬁﬂr ﬁﬂ?%ﬂﬂ%ﬁiﬂﬁﬁﬁ,
REETTR SIS RRGHENT. 0 _
C REUERRN, MRAMRTEERN B R B SEE T i
R ' | -

- class CDrawQbyj : public CObject

{

-/ Constructors

public:
CDrawObj(const CRect& position);//44J1& 1 [} )G % L)
// Attributes |
CDrawDoc* m_pDocument; JIAEIRE I B SORY A 2K

// Operations |
virtual void Draw(CDC* pDC, CDrawView* pView); /i8I [ JG 3 B RIFT
// Implementation

public: -
virtual void Serialize(CArchive& ar); /HIH X ZERFFILER

// implementation data
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 FAbKFAEFEEL FoF K dkf SR KRR
public:
CRect m_position; // B T G 28 TR A B o O DX 4
BOOL m_bAlarm;  /EEHRERE
BOOL m_bFill; IREHERE |
LOGPEN m_logpen; VEZRYE, SERE, REMTG
LOGBRUSH m logbrush;  /BIFE#, OFERE., SEMERTEN
COLORREF  m_color; 15,
LOGFONT  m logfont; /4%
COLORREF  m_crText,  //BREIAHE
CString m_szText; | /A AR B SR
CString m_szData; IRES AN E 52 FF/ &8
CString m_szPict; /RS A 1 2 B 1 44 FR
~int Im_iTextNu_in; MRS
 int m_iTextType; /FRFALFRR (0: B 1o BR 2: Bk
w3 BRD | | |
I RBTE
int | m__iBuSType;
I RIESCE '
CString m szFileName
HDIB m_hDIB;
CPalette* m_palDIB;
CSize m_sizeDoc;
| BOOL m_bNewFile;
I ERAR
ARY CHART ary chart;

3

typedef CTypedPtrList<CObList, CDrawObj*> CDrawObjList; / Hi [ u& RIS

LT RIS

i RS RIIR P2 E 4.5 Fha:
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WARNEE WAHNE® AR,

' y
B, HHE. B/A%E. FTEZ.
b
///ff mﬁ%ﬂiﬂ.////ﬁﬁﬁﬁ%\ﬂﬁﬁ¢$ﬁiﬁ

l l . fr
IR’

Cmn || BREE 2: HHEME 3: BARUE

-:U;L‘ | 1H=0 m_bFill = 0 &FR = 1 {f =0 m_bFill =0 m_bFill
R m_bAlarm = 1 £E4&FIEAA =0 /W =1 =0 /R =1
BRI EHNGE
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C o>

FHIET

Yes

SetTextColor(m crlext);
DrawText(m_szText, m position, DT CENTER | DT VCENTER |

[Point] = m_position. TopLeft();|Point2 = m_position. BottomRight();
| MciveTo(lPointl); LineTo(1Point2); |

SelectObj ect(&in_lngrush);
SelectObject(&m logpen);

SelectObject(&m . logbrush);
SelectObject(&m _logpen);

- 47 -



ALk FHE AL ok Lebf R RRBRIE

No

| /AR ] 7

SelectObject(&m_logbrush);

SelectObject(&m logpen);

SelectObject(&m logbrush);
SelectOb; ect(&m__ld gpen);

Seléct'Object(&m_logbrush);SelectObject(&m__logpen);,
Mocho(_pl };LineTo(p2);Rectangle(rSwi);

| -SelectObj ect(&m_logbrush);SelectObject(&m _logpen);
MoveTo(p1);LineTo(p2);MoveTo(p6);LineTo(p4);
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i
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613k ActiveX ¥4 m chart
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+ .
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B 4.5 BEEIEFRER
- Fig4.5 Flowchart of monitoring picture procedure
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