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Abstract

Low voltage distribution box is common device for construction site. Due to the complex environ-
ment and management deficiency, the electricity failures, such as short out, often occurs in low
voltage distribution box, which makes big challenges to the object and human safety. This paper
provides an on-site monitoring system for distribution box temperature and humidity based on
§$7-200 SMART. The system has the ability to monitor the current, temperature, and humidity of
the distribution box. The fan and alarm module are controlled by the set threshold, which can
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avoid the insulation fault caused by condensation and secondary damage due to the neglect of
other failures. This proposed system has the advantages of high reliability, multi-parameters, and
on-site monitoring, which help improve the safety and intelligence of the construction dramati-
cally.
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Figure 1. Structure of film capacitive sensor
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Figure 2. Diagram of overall structure of the monitoring system
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Figure 3. Main process of the monitoring system for low
voltage distribution box
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Figure 4. Ladder diagram procedure of box internal temperature collection
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Figure 5. Ladder diagram procedure of box external temperature collection
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Figure 6. Ladder diagram procedure of dew-point signal collection
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Figure 7. Ladder diagram procedure of incoming current I1 collection
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Figure 8. (a) Ladder diagram procedure of incoming current 12 collection; (b) Ladder diagram procedure of incoming
current 13 collection
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Figure 9. Ladder diagram procedure of three-phase incoming current alarm
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Figure 10. Ladder diagram procedure of the alarm of internal and external box
temperature difference
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Figure 11. Ladder diagram of dew-point alarm
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Figure 12. Ladder diagram procedure of temperature/humidity decreasing control
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Figure 13. Interface of system initial state setting

B 13. ARG ERE

DOI: 10.12677/jsta.2022.102038 323 FIBRAR AR5 M


https://doi.org/10.12677/jsta.2022.102038

WhasiE 5%

RGLHIBATIA, FEHE & A s R BOE I R R AR RS B, IF 5 RS0l i ieE B
B E BE LR AR R R IR . HI AT U WS S (A0 ] 14 PR, 3 48 B SR 2 i O e LA
PWAMREE . FEPNIRRE . HERE AR S SE I M, AR SIRE ST . KU AR 2 T OCIRAS s [, )
ARG U1 2 4t 25 5 K B 5 i AR A5 A R A

Figure 14. Interface of system state monitoring

14, RERSEERE

4, &g

AL —Fp T S7-200 SMART (4% e Fic FEL AR LI FE B 2R 455, @i EMAEO8 54U 4 NS HR:
SR REMREER, UL TR RN NANEZE, DURAGHEE R SER I, IS RS0
B A DA RS . AP RIS B, RRNE 7RIS o B0 B i v i S SR B T BN, A TR
BRI A, ARSI E FIRE . RGEHEHICR A s H 55 HLAT SE 1 55 1) PLC 284,
BIB9S PLC fHIfE 7, id WinCC JF & Il 5E SE Il 7 ANIAZH., $Eia 1 REueiT i e,
A AR PR TAE I % S T FAR FH AR TN 3N B 224, st LIl 8 2 R MR e i
FASEI MR AR SR AT SR AR T &R

BoOw
ASCAEF R IR ] R RS S R LR RORBT e b7 R p a Tl R 2 A R b s
RHFABEAR R 2 I ISR 5 3.

HEE€mB

ASCHE R TAEB BT 548 @ W R G RHL I H (2021ZD52) Al Fg 5T T 8 8 AT\ BHE X1 300 H (Ks2157) %
.
SE ik

[1]  AFE5E R 2 s e3¢ T B R DU o g sl & e Ak (e &0 [Z/0L ).
http://www.gov.cn/zhengce/zhengceku/2022-01/27/content 5670687.htm, 2022-01-19.

[2] FLEHE. RIRACER A TEIB AT i e g &% W 436 B S FH ], BHR: 954, 2008(5): 62.

DOI: 10.12677/jsta.2022.102038 324 FIBRAR AR5 M


https://doi.org/10.12677/jsta.2022.102038
http://www.gov.cn/zhengce/zhengceku/2022-01/27/content_5670687.htm

ok 55

(3]
(4]
(5]
(6]
(7]
(8]
(9]
[10]
[11]
[12]

[13]

[14]
[15]

[16]

FAAR. A A o LR J FC R R A0 A (3], 9719 Rg, 2019(11): 917-919.

XNLLSC. B B A L S FER R AT [3]. 3T R i B i 5, 2019(17): 5.

XVTHL, &, BT 5 7 AR TE A 5 A0 e IR R G v [3]. Y5 e #%1F 9T, 2020, 39(11): 1542-1544.
TN, BYEEE A TRV TRRER A TE TSR ARA]. WVEETEA, 2015(4): 15-16 + 23.
T, 2L, RAE B RN RG D] RER K 54R, 2021, 42(3): 181-187.

K=, B M A AR M R G [J]. ML CAERR, 2019, 48(8): 247-249.

B PLC IEHS HAML RGP IR ], B FHAR S A T, 2019(3): 107,

X2, PLC R KM H: P51 S7-200 [M]. Abat: A ESHE g H R, 2017,

BASRSR, AT, x/NE, & T PLC BIHRS RS AZhiEH Rauk (3], HliEl A 301k, 2020, 42(7): 21-24.

VR, Jesk4s, AEZE. T PLC S MM 2 HHA S 6 W], SERHR S, 2017, 34(10):
70-74+81.

18T, PMERE, SR, . BT PLC Al 57 MK AR L2 Fh3h S S8 R Gt 9] IACRE R 4%, 2021,
42(4): 29-35.

BkEW, HE, BKEL, % BT LUKM PLC (S AR BB 2RI []. Dl vh 501, 2021, 34(9): 123-126.

FieTF, =8, 5. WInCC flexible AR H RGP M A]. A& B, 2019, 41(5):
30-32+29.

SKRELE, i, 24, 4. 55T PLC F1 WInCC DR T i R4 [J]. BURHFHIR, 2018, 41(14): 118-121.

DOI: 10.12677/jsta.2022.102038 325 IR AR S R


https://doi.org/10.12677/jsta.2022.102038

	基于PLC的配电箱温湿度实时监控系统设计
	摘  要
	关键词
	Design of On-Site Monitoring System for Distribution Box Temperature and Humidity Based on Programmable Logic Controller
	Abstract
	Keywords
	1. 引言
	2. 温湿度检测原理
	2.1. 温度检测原理
	2.2. 湿度检测原理
	2.3. 电流检测原理

	3. 基于PLC的低压配电柜监控系统结构
	3.1. 系统结构与硬件选型
	3.2. 系统软件设计
	3.3. 组态界面设计

	4. 结论
	致  谢
	基金项目
	参考文献

