2025 457 1 4] TS Al e - 83 -

iE 72K # o A & — 4K X, Wi - Fi
BLE it 5 2

SR, BRATE RS, SRERER , It

(3E Ko w Ry A PR 8] &SR BT A% 717500)

WEERSTBEERER DA TFLAIR TN —RETL I, 25LF 4B FRRER EHF
B TS PR, SR SR kit R 4 M g ® AT A BT, A4 R R ESP32 - WROOM - 32UE
BRI RZE L RAEA TSR BLE 2.0 + LCD 7 5, 5 # FreeRTOS BT #E4F £ %, XA
$EARFE, BERKINC E0 , FAREDERELHARERE, TG T RETHMERBER
Yo — AL R . RIBHIEZEF e TREFA % L FA =G, & Wi - Fi it MQTT sl &
BB %5, At AN P REE, FARENEERE, XS FRLIHERBEHANZZKEZ AL
IR ) A B0, EILE AR

S4BT ok AR MQTT; By /& s ESP32 ;i %4 50 &7 s AR

& 43K S TE93T7 X EHS:1000 -0682(2025)01 —0083 —05
EKFRIZAG : A DOI:10. 19950/j. enki. CN61 —1121/TH. 2025.01. 015

Design and implementation of integrated Wi — Fi instrument for

oil jacket pressure in water injection well
SHAN Xuguang, CHEN Zhengsheng, ZHU Xingxing, ZHANG Tantan, WANG Yanfeng
(Zhidan oil production plant, Yanchang Oilfield Co., LTD., Shaanxi Yan’ an 717500, China)

Abstract; The acquisition of oil and casing pressure in water injection wells is a critical task in oil-
field development. Given issues such as inaccurate data acquisition and equipment vulnerability caused
by winter freezing and blocking, innovations have been introduced in the design of instrumentation soft-
ware and hardware as well as installation structures. The hardware employs the ESP32 - WROOM -32UE
high — performance microprocessor chip as the main controller, complemented by a 2. 0 —inch LCD dis-
play. Running on the FreeRTOS real — time operating system and utilizing multi — thread development, it
collects temperature and pressure data from both the oil pipe and casing simultaneously through two IIC
interfaces, enabling integrated acquisition of these two sets of data. The raw data, after being processed
by edge computing algorithms including cleaning and early warning, is transmitted to the server via Wi —
Fi using the MQTT protocol and stored in a time — series database, facilitating remote data acquisition.
The installation scheme involves embedding sensors into the water injection pipeline to eliminate the vul-
nerability to freezing and blocking, thereby achieving anti — freezing functionality.
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