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Design and Implementation of Intelligent Control for State Transitions in
Factory-level Environmental Support Systems
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2. Naval Military Marine Environment Construction Office, Beijing 100000, China)

Abstract; Aiming at the problems in an industrial plant’s environmental control system, including complex manual oper-
ation procedures, time-consuming processes, difficulty in coordination, inability to fully grasp the operational status of the e-
quipment, lack of rapid verification methods, and absence of report generation after conversion, a batch processing command
module for the Technology of Product (TOP) is developed. The OLE for Process Control (OPC) technology is used to estab-
lish communication with Windows Control Center (WinCC) to achieve the one-click conversion of the system state. By using
the Excel’s formula calculation capabilities, a “variable pool” of the backend data is organized to realize the real-time percep-
tion of equipment operation and communication status. The ActiveX Data Object (ADO) technology is used to communicate
with an Access database. By reasonably setting the loop-write time interval and read-time interval of the timer program, and
combined with the Visual Basic for Application (VBA) programming and macro recording, it achieves the verification of con-
version results and automatic report generation. Simulation and practical application demonstrate that this solution reduces
the transition time of the system state from over 60 minutes to less than 6 minutes, improving an efficiency of over 90 %.
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B, I HORR K.

W, MdE—Ak 5 P B E . acedb” Y
Bl S, FEH PRI kA =T k. T
BRI BT CCRERD . EIREERT (X
KA FOCH AT CH B/ a2 = A FE,
B, B SR RS, A BIEMA N ERT
“PresidsE” M s RMEREHT kR, ERT. =
Bl “PisidsR” Mo Fas AT sk R BT
TOSRAE L . = Bl RN T s A DA A Ay e A X

N T BEE B T 1 A 4y O TR AR A S TR AR
g, BREEHTFEMESERRS, EEHREERHTF
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933 %

WA FBITIRES . N T B A 5, X TR
(i PLC @D » AL3C 5% 58 iR W B % 5 5 A%
P PER B[], JOFAE IR AT FERPARICE YRV,
X AR RAR R U BRI ML AL B AT AR T C B AL
FREHLHLA AL s 17 & g5 . R sk IF B 47
WA T A E ANBURE ), JR7E IR R FE
FFRiC N “H 7. TE Excel 5] A “Microsoft Activex
Data Objects 2. 0—6. 1 Library”, #F|H ADO AR ¥ E 5
Ja B s L g5 R B B OB P YOG B R T
A, AR 5 PR .
#5 B A Access B A
R4 TR
B Recordset X4 ] T
PR PRI 5t

#s Access 5 Excel SCHFTE
[f—HF T, A3
Access U A%

BCH B R R R T R
office2007 WA LA K ¥
“ACE. OLEDB. 12. 0”#
#:}y“Jet. OLEDB. 4. 07
T IF B8 P i 2
FE X SQL 25 i) i 4]

Set rst = New ADODB. Recordset

path = ActiveWorkbook. path&."\
{55, = B B0 . acedb"”

cnn. ConnectionString="Provider=
Microsoft. ACE. OLEDB. 12.0;
data source=" + path + ";

persist security info=false"

cnn. Open

ssql = “select * from =[jj”

rst. Openssql, cnn, adOpenStatic, =
L T IE 4
adLockOptimistic

For i = 415 To 587

If Sheet2. Cells(i, “1”) =
“ 537 Then

ot L9
SR

E I SR A H B 0BT I %

rst. AddNew

D3 52 B 10 e s ALAS AN 3R 6 T
F 6 A Access BUIRE FE 56 B I 4
R Wk
38 33 B ] 4 1
DTPickerl % % i}
[5] 5- 4 3 Ak B i

t_stop = Format(DTPickerl. Value,
“yyyy-MM-ddhh:mm:ss”)

t_start = Format(DateAdd("n", —10,
t_stop), "yyyy-MM-ddhh:mm:ss")

T4y i i) Sy 5
IF I # i 10 434

ssql = "select * from =[)j where
Format(’5 AW}, ‘'yyyy-mm-ddhh;
mm:ss) > "&t_start&" and Format
(5 AB}[E], 'yyyy-mm-ddhh: mm:ss)
<= "&.t_stop&""

R e = B

oo AR

B 0 1)
i I

B 5 K08 R0 S I 3G N, Access $CHE 77 i &k %
SRR FRE . g, MEE R B 50 J7 &R, &
WIS B, N TIREERZCE, R “&h—
MR i 7 2% B0 P SR AT AR Ak AL B, SR A INSERT
INTO 3 A Bt 3 A 20 7 5 id % % . SR )5 iRl i DE-
LETE ifi /] N 1 E0HE 9 2% Clndss e . =) I BR 40
B0 Ik R A R R X — A O LA, G BERR T
JA I 7 Fr . Hoh Now i I % 63 B2 FF # 1 [7]
W, IE BRI E] R L sStop 15 ) Hh i 4 5 [R] 8] B
B, LAY kb B A B

T R AHR P e A
g T
Th A AR B R 2 2
B I £ T A 2 R

sStop = DateAdd("d", —2,
CDate(Now))

rst. Fields(1) =
Sheet2. Cells(i, “b”)

BCES 1 ATFBOY
B O
WES 2 TR
BEEH 3 AN TBONE A
K 69 H 300 ]
i sk 95

rst. Fields(2) = “&”

rst. Fields(3) = Date + Time()

rst. MoveNext

LR A L SR I
IR LNR TR AN
UL SR L P
T 5 e 74

ssql = "INSERT INTO Jjj 52i¢ 5%
SELECT * FROM {%H, where
B A< #"&.sStop&." & "

rst. Openssql, cnn, adOpenStatic, L L
PAT SQL i A#:AE

adLockOptimistic

End If
Next i

TESEPR LT AP B0 5N 48 1 A AT RE I 2
A T 7R A 3R — IF 20 (4 i S SN P R A A B ]
AT BE 90 R 0 I E] AN S8 e — B, X AT AR R BCEUE i
F T REWAWB KA T ERSEZ . TR
— A, SR HERERE AR T AL & 10 min 17—
ARG G A o A8 BEBCGHG I  AR B 5 1 B[] A5 360 322 )
] R AEHT 10 min B[] D[] 49 808, HL % X 1] >R A AT
Ja TR R . R MR B — RO R G — S A T
A2 3 A SliE 5l 2 300 %o i e a) X a) 3 ke BE AR ik
TR B RT AR SR AR T B O HE— k. DU R £

ssql = "delete FROM {5 H, where
H AN << £ "&sStopl."#"

MBI 45 r " 3 P BT
AR L ] £ 3 SR

rst. Openssgl, cnn, adOpenStatic,

AT SQL M B #e A

adLockOptimistic

FHEFEX G

rst. Close

2.4.4  SEWFLER

AR ES AR i g, 755 2 2 B9 7 4
fE, {H Excel VBAJF R EERIEM S VB A1) timer
204, W] & B Application. OnTime J5 i 52 ¥ & B 1)
AE . BRI, SCH & Y TimeValue 2R B KT 1
OB, RV L TGP R8T endtimerl B 5 fil & " 7 ik
OnTimefE T X4 _ Application s & " 1) & 48 5+ % .
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BELER], A5 ] IXUR BT MR I AR GRS T RE AL 4 ) B S © 195 -

NP X — ) 8, % TimeValue BUME K N 1 s, FFilF
FIATHE RS2 10 min & PG ER . 6 BRIT 46 F0 45 50
AR 8 fis.

#8 ERMA

(2] R
Sub starttimerl () FE B T 4R R 2L
If i<°600 Then T8 i £ 60010 43450
i=i+1 R

Application. OnTime Now +
TimeValue("0:0:1"), "starttimerl"

BE 1A PR IET A
BRI (52 B SE I )

Else
i=0 i 10 min J§%
starttimerl W Bl i R
End If
End Sub

Sub endtimerl O FE ) 45 R A

2 W 35 AT IR R A

AT T — A (B 1k %2 i
RS S A

Application. OnTime Now + TimeValue | Bt i 22 1Y) starttimerl

On Error Resume Next

("0:0:1"), "starttimerl", , False PAT I
i = HEEIHLS N0

2.5 Excel 5 WinCC 3@ 13 15

S SEEF W R R S WinCC o F R A,
WinCC il 1) & 77 /% AU [N F 48 & maichong, 45 &5
SIAE A X% AR SO . JE A 1S R o A fioh A 7R BT
SRETY, Bz ARRNE “BiEw” 5. i
PFCRE AE O A 1 22 1] Ja] B0 M A0 Ak 0 7 38 15 2 5 IE
FMRFE . WAEH “B g WinCC OPC” 4,
ST AR E R
2.6 wERINAEE

L SR IR AR R L RS R TR S8 L FE 4 1
WEEE, WiT T Excel RFHBINT, 25 7 F— 4
O AH S, R SR E W IR E AN
PDF #% 20, e AN 18 ol i 27 5104 % B 52 0 F0 a8 W)
P, ARSIk R R = B e R R AN 6
(a) F1 (b)) fi/R,

fZ i %2024-10-25 08: 06: 35

LT [2024-10-18 16: -] [ [2024-10-18 16: ] ﬁ%ﬁﬁ A iR A
{5 HL IR [R] 10/18 08:06:35 [10/18 10:06:34
K 2:00:01
ARAR A RN 7] 24/10/18 21:54:33
prgTin 3 |VB002 VB003 VB004

End Sub

N T HOR E RPN B 2 R TS R E B T A
AP T AL A A — R A 2R N R, & SRR A
FFREZEMN . SRR EREE A T E R R
B S AR LR R s AT RS . IR R I DL

TWIRAK S 1 |VvB004

WIRAATRE 1 |vBoo1

BARAF 1 |Kcoo1

BEL A 1 |KCo07

VR BB Sk bR 2 [THOO1 THO02

s A DR Vs e B R 0 R R E LA
T BB I s SO ) — BES: —
P W TR I EH GRS . T 55 B ALy 2 38 B BX
I . - 01 (18-27, 35-75)] THOO1 10 15 22
R T28R . WAt BRAERT 75 B AR T 002 (10-25, 0-75) | THO02 45 17 24
fig. KM timeGetTime &5 454 DO 1§ 3 52 B 4 B, (a) 15 LM AT R
SR IE BT SE BRI, IR 5] A templ S B AT T C I — E
(B 42 Fr £ 0E A B AR P . SRR P ARG AN 3R 9 B 1 Sk U
KC001 KC002 KC003
£ GEM A B 3
Sy 2
(ME R WB0O1 WB0O2 WB0O3 WB0O4 WB0O5 WB0O6
Sub delay(t As Long, G AR T B AE I Y 22 R I RS B 6
. N e = T Ay == 3
n As Integer) LA RATRII A9 T7 5 ) 4| WHBR |[@ogram]  11:09:27 | A &gk | 11:14:52
Dim timel As Long FiE B T 4 B[] KC001 KC002
timel = timeGetTime RIE B 2
5
Do 6 | MAER |MRIFMRIT|]  09:21:59 [MAdidinii | 09:23:14
If templ = True Then templ iy TRUE $£ 7 |- #E B KC003
Exit Do i AERE !
7
End If o WB0O1 WB002
DoEvents mﬁ&ﬂﬁ_ﬁﬁ% 2
Loop While timeGetTime — | #§¥ 2% 4 . 24 A i} 7] 5 &2 45 1) S R R 2024-10-13 16:21:04

timel < ¢

Sheet2. Cells(n, "h") =
Date + Time()

End Sub

1B {4 22 {8/ T4 1 IE I ¢

(b) =Bk Hethk

6 R MAR
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3 WIEER

3.1 =HWIE

TEAE Ry E B T AT, 75 503 2 B 4050 31 LA
iR o Re A RS e . MK A 1. BRRUE R E
Bk TRGE . B SR E RN S U RE .

WK 3 . T Excel “Hc# i o A1 48 & tagl,
tag2 AU B SL PR A A | (4 ABCO1/KC001. CTRL _
start _ stop. ABCO01/KC002. CTRL _ start _ stop %§);
£ WinCC @I g 5 “ K w7 A8 o 550 AH ) (9 9 38 A0
IR B, AR AT tagl, tag2 %, JRAHSH A/
DL X S ] R AR i, WG WinCC I B J5 ., WL%%
3 R AE # maichong 78 0 1 1 Z Bk 5l ; 7E Excel £
Frh i “JE 3 WinCC OPC” #2415, 4 “Hdiih”
X I 9 48 B maichong WL 7E 0 F1 1 Z [E] Bk, W3R W]
WIRIE S o B0k 52 I B8 Be O Re . 7E f A/ B
TR S, OB B b ous AR A R 2P
o il Excel By it it # 4F He 6, 5 X0 B A/ f
IR 2 & Ao s, MRt E SRR IEE, W
TR o L E BHIE S BRSO . O 18 ]
BOHE EEE . WUE R R R E R IR .

W R RGeS, a2 R, RS AL
REIE T . B PR IR .

wEnn « WRR [ ceshi )

EESEEESEEE>
£§§ .LL..,“ﬂ,
— s

3.2 KBRMARIE

BN B0 IE T 5 5 . A R P A T X R BT AR R R
GEHEAT T 92 Br NE B AIE . 45 R T U M B4 A PLC
Fuh e e A0 KL o B KB 2 o HL BRIBAL « o«
B T5KE* B KB x =G, BT+ <8, WG
P FF B AT ARSI B 5 43 20 & (5. 33 min), #%
e g B 458 XU IRE 143 15 B (1. 25 min), #5400 W %
TR 5 43 25 FF (5,42 min) . Fg 36 Sy 5 75 50 XU
4y 50 Fb (4. 83 min), [ 8 JB/R T 5 2P 7E A [l 3
SR IR ) . SCTEBOHE W] R AR T A 1 AR A
AENARGREBITHRRT ., S TRERKSR. 817
RS AN . 45 BB AR = A L TR

W A /Min

A5 ek A S I 4 T X 4 XL D 4 O X

Kl 8 A [ 37 37 e i 1]

4 HRIB

BEXT T X PR BT AR B 2R GEATAE RS Fedie N TR
2% AR L B TR BRI T B R Rl R
TREA L S A, i 3 T R B RE AL e Al A 5
BT RGUIRZS ) — B REA e . SCI IR DL R L AR
BO RS MR R A, RERTE TR RSN A
AL FUR A HE e R0R . M ATHESE b 300 B A 1Y i
AR RS, R T AR R M A SE B . AR R A
e, Kk — P sE WA, B 2 WA I 4R
B Bt AR T R G BEAL KT FF SR
— A AL 1

S &30k
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