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Study on the Preparation and Properties of Epoxy Resin
Modified with Nano-Rubber

Haixia Li
Motic (Xiamen) Intelligent Electric Co., Ltd., Xiamen, Fujian, 361101, China

Abstract

Fully vulcanized nano-carboxylated nitrile rubber latex (VP501) was blended with epoxy resin E51 at specific ratios, followed
by removal of water through vacuum distillation to prepare nano-carboxylated nitrile rubber-toughened epoxy resin. The particle
size distribution and FTIR spectrum of VP501 were characterized, while the processability, thermal properties, and mechanical
performance of the modified epoxy composites were investigated. Results demonstrate that the highly cross-linked rubber latex can
be uniformly dispersed in epoxy resin via vacuum distillation. The VP501-modified epoxy composites exhibit excellent flowability,
meeting the processing requirements for Automated Pressure Gelation (APG) technology. The impact strength of cured specimens
increases with higher VP501 content. At 9 phr loading, the impact strength improves from 15.48 kJ/m? to 20.92 kJ/m?. The glass
transition temperature (Tg) also shows enhancement, rising from 113.43°C to 115.75°C

Keywords
epoxy resin; full vulcanized nano-carboxylatednitrile rubber (VP501); Blending-evaporation modification; toughening; glass
transition temperature
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The synergistic application and mechanical property
analysis of new wall materials and cement-based composite
materials

Yijun Su
Dali Science and Technology Achievement Transformation Center, Dali, Yunnan, 671000, China

Abstract

With the increasing demand for green, environmentally friendly and energy-saving materials in the construction industry, the
application of new wall materials and cement-based composite materials has gradually received attention. The main wall materials in
Yunnan Province include autoclaved aerated concrete blocks, ordinary concrete small hollow blocks, sintered perforated bricks and
solid concrete bricks. These materials play an important role in building energy conservation and structural safety.This paper explores
the synergistic application of new wall materials and cement-based composite materials, and analyzes their mechanical properties and
their impact on building structures. Research shows that through reasonable material ratios and optimized production processes, the
combined application of the two can effectively enhance the compressive strength, sound insulation and thermal insulation of walls,
and reduce carbon emissions, promoting the green development of the construction industry.

Keywords
New wall materials Cement-based composite material Collaborative application Mechanical properties; Yunnan Province
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Discussion on construction technology and quality control
measures of building steel structure

Xuyang Zhang' Lili Wu’

1. Shanghai Heyun Engineering Consulting Co., Ltd., Shanghai, 200233, China
2. Rongcheng Tengjian Construction Engineering Co., Ltd., Rongcheng, Shandong, 264300, China

Abstract

In China’s construction sector, steel structures have gained widespread application, primarily due to their advantages such as high
load-bearing capacity, excellent seismic performance, and short construction periods. However, steel structure projects involve
numerous technical aspects including foundation joints, welding, corrosion protection, and fireproofing during construction, with
complex technical processes and extremely stringent quality requirements. Improper application of construction techniques and lack
of effective control measures can directly adversely affect the overall stability and durability of building structures. Based on this
context, this article explores construction techniques and quality control in China’s steel structure projects, aiming to ensure scientific
and standardized construction practices through detailed technical and quality management. This approach provides robust guarantees
for the quality of engineering entities.

Keywords
building steel structure; construction technology; quality control; measures; discussion
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Study on the influence of blending Xinjiang coal on the
operation characteristics of W flame boiler

Yunsong Zhang Hongxi Yang Yujun Zhao
Huaneng Yunnan East Dian Energy Co., Ltd., Qujing, Yunnan, 655000, China

Abstract

This study investigates the effects of Xinjiang coal blending on a 4x600MW subcritical W-type flame boiler at a power plant. Through
field tests and data analysis, we systematically examined variations in boiler wall temperatures, reheating water flow rates, steam
temperatures, coking characteristics, and desulfurization system parameters across different blending ratios. Results indicate that
Xinjiang coal's high moisture content, elevated sodium-potassium levels, and low ash fusion point intensify fouling in furnace chambers
and high-temperature convective surfaces. These factors lead to reduced pulverizer system efficiency and significantly increased chloride
ion concentrations in desulfurization absorbers. Based on experimental data, we propose a 15% safe blending limit and corresponding
operational optimization measures, providing technical guidance for safe Xinjiang coal blending in W-type flame boilers.

Keywords
W-type flame boiler; Xinjiang coal blending; coking characteristics; operational optimization; subcritical units
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Study on construction technology optimization and quality
control of exterior wall insulation system in ultra-low energy
consumption buildings

Kun Cao Yating Fan
Shaanxi Coal Industry Chemical Construction (Group) Co., Ltd., Xi’an, Shaanxi, 710000, China

Abstract

This study systematically investigates the construction process optimization and quality control of ultra-low energy consumption
building exterior wall insulation systems. By analyzing core requirements for thermal insulation performance, thermal bridge
elimination, and air tightness, it focuses on improving key techniques including substrate preparation, full adhesive method for
insulation boards, and node sealing. Consequently, a comprehensive quality control system has been established, covering pre-
construction material acceptance and design review, real-time monitoring of construction processes with on-site supervision at
critical nodes, and post-construction physical inspection with performance evaluation. The research demonstrates that systematic
optimization of construction techniques combined with rigorous quality control throughout the process serves as the critical pathway
to ensure ultra-low energy consumption building exterior wall insulation systems achieve designed performance while enhancing
overall energy efficiency and durability.

Keywords
building exterior wall; insulation system; construction technology
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Research on Hidden Danger Management Based on 2-4
Model and “5831 Team Safety House” Model

Yi Yang
Zhengda Qingchunbao Pharmaceutical Co., Ltd., Huzhou, Zhejiang, 313000, China

Abstract

Hidden dangers in production serve as the breeding ground for safety incidents, with their management effectiveness directly
determining an enterprise’s accident prevention capabilities. Addressing the current situation where most enterprises adopt
fragmented hidden danger management and superficial root cause analysis that leads to “treating symptoms rather than causes” while
recurring similar risks, this study integrates the structured control frameworks of the “2-4” model and the “5831 Team Safety House”
model. We propose a dual-driven hidden danger governance model combining “root cause analysis and systematic management”,
achieving precise, systematic, and long-term hazard control. This provides valuable theoretical and practical references for enhancing
corporate hidden danger management and ensuring workplace safety.

Keywords
2-4 model; 5831 Team Safety House model; hidden danger governance
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Wellbore Stability Technology for Intrusive Bodies in the
Qarabak Formation of the Shunbei Oilfield

Congbo Wang
Western Project Department, Western Branch of North China Engineering Company, Bayingolin, Xinjiang, 841600, China

Abstract

The Shunbei 85X well is a fourth-tier structural exploration well deployed to the north of the Shunbei 8th strip. During the third
drilling phase (8006~8018.2m), diabase was encountered, which exhibits high density and hardness, leading to borehole wall
instability and backfilling during the drilling process. This study investigates the collapse mechanism of diabase, analyzes the
challenges in drilling operations, and formulates targeted measures through the selection of drilling fluid additives, performance
optimization, and drilling process refinement. Ultimately, the diabase section was successfully drilled through, and completion
operations were carried out. The smooth drilling of diabase in the third phase of this well avoided the need to initiate a fifth-tier well
structure contingency plan, achieving a win-win outcome for both parties involved. Additionally, it provides valuable reference for
subsequent wells such as Shunbei 6X and Mandsen 802X.

Keywords
Dolerite; confined; wellbore stability; Shunbei Oil and Gas Field

N W\ 7 = 3iE = N

JFEdt i S /REEAHBANEHETRER A

F MR

b TREAFITEAS A TPEEBIERS, R E - B EEEbs 841600

wm E

NRALSSX H A R F R8T Foap b id o) — B v B MR F, = TF HFK8006~80182m A% 4k 5, B E S E X, @ Fids
OB kAL, KSR AR LE B EIR AR, S TR A TAE AT P ORE L, AR IR BN A R ik . MEARME 4T
LA 75 @A) AT A4, RAORA) 4R FHELE S PO AT TR B B MRA T, BET B
HBEBI G LEMINE, KRBT LRy Hmeg Ba); FaTAJE 456 T eMabeX, #hiRS802X 5 34k T BT a5 55 L,

ES a0

Mk s; RE; FERT; AbhA®

1518

Il 85X HZAr TS H 8 S4rdvis, DI A
—RBEAMNE HAFEENE, 3% 8 SR L EE
B &SR — D DU EE RtE

— JF % H ¢444.5mm 5 5k &5 £ % 1203.00m,
¢ 365.1mm EE T 2 1202.57m; PR ¢ 333.4mm £
SLERZ R 4895.00m, 273, 1mm B R 2 MR 4894m, =
TR & 241.3mm §hkghit.

B EEEARZ A LRMEA (Dd) |
BURERSZH (D ok ) , EEH REEEIRIERE (Sit) |« ]
FEEEHRSAH (S)k) , BEFRAKIRIA (Oqr) |« 15/KEL T
H (0yq) o B2 —RP5 (Oy)) TR~ I 5m#tfT

[(EZEBNT] TAEK (1976-) , B, PETILOREA,
AR, Tilh, MBISHTEMR.

thoEfRil.

2 FFiR 8000m F—ksHiBEZRETER

IR FH 2022 ££ 7 A 26 H 06:00 = FF &5k 42 FH 5 8006m
JEHIURTEER, RshiR HE B AESS (55 70-80% ) ,
KELRA H B 8000-8006m; RS EHES 8012.72m, Hhl A=
% 84min/m, IR R IKERFLRA O 5 85-90% , AT Z AR,
e R ATEA A, 7 H 29 HAEFFRESLAS, 30 HE
FEZE 8018.2m, IRENIHIR HIESS HEE 95%, ATIZSHETIER,
R, IR RESES UL,

A RECIER . ERIR S, oM. =
IS B R 1.40~1.45~1.7~1.8~2.0g/cm’ , FEEZHE T 100~
150~200~280~360s, H: ity MRS fHL 2.55m’, Sk
B4 Sem; HARIRZIRITEN, FAFEREAREE 16-23KN -+ m;
WAL L A 8 o Rel, 53 RERENS, @i
ERIESh A R R, S ERE: % 1.38~1.41g/em’,

21



PRIWEHR - £02% - % 05 H - 2025 £ 05 A

TP kGRS 50~65s, ZIE) 8~9Pa, 4k 28~30mPa - s, Fi) 7]
2.5~3.5/6~8Pa/Pa, K" & & 25100~25200mg/L, HJE & Je &
2.6~3.0mL, =i EEA S 8.4~9.0mL (160°C) .

ZrefEaea HE D AR Fe . HEEREER, 8 H 6 HittES
RS MR,

3 IEFERISIHYLIE

SRR, G, WE, XEW, #hE, SEESA
WrgTiAA 1,

(1) ¥EeAT AR EELEA . fHca AL, #itE
St/ BRI KON RS A SR SRR

(2) MG EZHER T, HOWZ44% (0.6~3.2pm) 4HifiEd,
BBk, dWELEE (0.05~0.3mm) 38 A 70 7 I Tk R 4E,
HAMBERE T 2%, el .

4 i TR S HT B XT 3R

4.1 METHES

(1) 73 8000.00m~8018.2m Ik HIELF A4t s, &
ENAF] 95%, SllEFErE R 2.94g/em’, ARIELLTHE T35,
G P TS = A 1.70g/em’~1.8g/em’ T REFaE FREE W,
DLE RTEL B 1.40~1.41g/em’® MeD) ik B KRS TR By B
FETRE, ML TIX 4 5447, 6 55517, 8 54l &
WA BEITE 1.40~1.43g/em’, ABFFIL 84X H-ZIE AL
KA, BRI ER 1.43g/em’, (MR
R

(2)7RH 6 H 28 H 4:00 =44, 458 H 6 HELEHHIE,
IHRHGE 39d. TEZ A AR BHRIE )
BB 2 GBI SRS R A P
42 3 LiREhHET R, SERHETIER,
FIE L TR

(1) FZliftRE. Eeid AtEEEE.

(2) AR RERE . FEELGP E0ITEE; $RALIRY),
RaeHEH R EE .

5EhHFHIZMU

51 8BS EREARE, REEBRAKER
5.1.1 3% R R B

AFFERE AR PR RS 6374m, {5 33% IRFEHE
ImH & 6500m HRE ALL FHIE s {#57H 18% TR EIHE
HMADITHE, BREE T

@ 18% IR EEHETRIE , ARk % A 1-3mm,  ZERRik:
RIS 6%,

BEAR 8om® (3 4FEEY 6500m-8008m ) : FHI +2%
SQD-98 (4H ) +4%CXD (#) +2% SQD-98 (#) +3% NIk
IR (100-200 H ) +4%PB-1 +1% #ZHk7 (41) +1%FDL-
2+1%QS-7+1-2% JEIE ], HIKE 18%. ELlFJE4M3E 5-10m’

B 2,
, TAFE AR

22

FoKIF 32, BEERES 141gem’,

@ 33% IRFEIETRIE, FEMPBR R A 1-3mm,  ZERk:
WREE 1%,

fil i 2% 100m’ (7 B 4500m-6500m )
2%SQD-98 ( H1) +3%CXD ( #) +3%SQD-98 ( 4 ) +2%
CXD ( 4f ) +3%PB-1+4% Bk 72 ( 4H) +2% NI 35 4 s 77
(40-60 5 ) +5% W55 TR 71 (60-80 H ) +3% NIEE ( 100-
200 H ) +1% =£F (4H) +3%FDL-2+2%QS-7+1%RH, ik
¥ 33%. FCIFfE4M3E S-10m’ FiUKfblF +3%, ¥ Eiaiks
1.41g/em’,
5.1.2 KR Rk THE 0L

8 H 10 HA NHTZER R A (#hih#k + ¢ 127mmDP+
G139.7mmDP) , 8 A 11 H, T % & H H K Gk 3 &
7435m, FAGKIEI 170m’, #EEHE 4499.00m, FFIEHE K.
28 H 12 H 16: 00 FHHTHES 11.1MPa, fafE 35min, £
P4 9.39MPa, RITHAIKIRIZ 7.55m’ (G FfbHERR 20
B 6374.00m, 7E 33% IRFEFEIRICIRA MPHEASZHIEGHD
R Y B B & 1.58g/em’ ) 5 & 22:00 Z21EiH
EEZE OMPa, [[IHEF 0.7m®, IZAHE 6.85m® H5TR I,
A EG SSRGS AR A 7613.00m, {# ) 40 HFRIIEIR 1.5
JAERR AR IR R R, A TN @I
52 shH BRI EZMNL
5.2.1 4k 3k Bh 7 7B AL

— A= ISR T 8000m, FHITH IR A
166°C. 1%/ PAC-LV (LRSI T-4F4E3 ) )2 CMC-LV
KR FFIRAT 4 R NER R ) A4 R0 TRl
F— SR AE DR FLIR R A S B RS (i
150 %% ) , Bk Byl sE 2 S EvE R ET R fE .
TR e i TR SRR T DSP-2 (TAERER IR
IR DI KI-3 (BURBLERFRIRAF]) 1EARE WIS
Il = RARIEER A BPEA FaHE (100~132~166°C )
fftade RHI-3 (A F AT, HAEsS 100~120°C ) DL
TFT-2 (RARIAEHY, BAbsE 140~160°C ) EfC FT-2 (ffk
WHER) o
5.2.2 BRACAE iR A AL

— & £ 78 2~3%RHI-3 /TFT-2 & i FT-2; — 2 b 7%
1~2%GZNanoseal ( ZAKEEEF]) S8 VAT oKD 54%
HIEHE . =48 2~3%QS-2( Dy 4~10 pm )L QS-7( Dy
2~4pum) . PUE4ME KCL M 1~2% AOP-1 (FEEEER YD)
73 K & &5 20000~25000mg/L,  HEsm i b 22 B B
BHERRET]
53shHITZMm
5.3.1 &5 S gL

FERHERARR R, WOAUES) . Bah. bl
SRR AN, 15 BN T HER d AT 46L/s B
FI| 28L/s; THARAGHE HH AT 60~80rpm P#{KE!] 40~20rpm.

A+



PRIWEHR - £02% - % 05 H - 2025 £ 05 A

53245 T LAMRAL

EEEHIZE, B R R RN i —
B R EE, EEHE 0.5m, SREUHIREIRIIR 5 20K 4k
Bt s byt B ata DA b2t By, JHIR s NIgk
St ShUEHNANE MIBHIEOL, (E R
(BRI FREAR (20-30rpm ), (EIRIIRZ /D EhtE)
[EJEE 2 /NS, AT RO, M NS0, MR
it AP B SR IR

6 ML e TFR
6.1 $HiH BT IER
6.1.1 5 — A4 4b M oL

8 H17H, AT “IBHehk + 18" He, 8 H24 H
R 7997m (EIAKHS; UEGEAR: —RES RisHR
BEEE A 1.47g/em3, [AIT#ME 2~3%RHI-3 /TFT-2+ FT-2, £k
7t 1~2%GZNanoseal DL AE HELY QS-2. QS-7, Ik
HHANTE 1~2%AO0P-1 S LR H T EREMERE; 2B Pk
R KAIF-3R + 3% . DSP., KI-3 B HHE s kb &
100~120s, ZYJZE 12~15Pa, 244J2 12~15Pa, e 50~55¢/L,
TR A R s BB e EE TR, IHE R
ERAMET 15%.

GHEAE: ¢ 2413mm ARk +185mm 18 (1.75° )+
178mm & #% DC+178mmDC+127mmHWDP +127mmDP +
139.7mmDP,

FEHEZEL. 45 100~150KN, #5i% 30rpm, & 28L/s,
A7)k 16~17MPa, %5 15~21KN - m,

FEHIR RS B 1.47g/em3, JRMREES 100~120s, #h
Y] 12~14Pa, 8L 35~40mPa - s, #1JJ)J 6~8/15~16Pa/Pa,
K+ 2 & 20000~21000mg/L, & jE 5 & 2.6~3.0mL, iR
SRS s 8.2~8.6mL (175°C) .

6.1.2 % —A4b4E 3 L

FhHESL: 8 A 26 H, NS LAE; 8 H27H
S EREIR T8N E 7382m ALEERIE R A 1.48~1.49¢/cm3 i
bk R, IR 36m3/h, FEA 40m3 IR 25% HERIE,
FER A EREIR A 1.47g/em3 THEFEHE; 8 H 30 HEhwE
43 8018.75m fEESHEIN 4 min/h, Hirf 8006.00m~8018.75m
AR, RETEERE L (s B ghiig], o~
TR .

FHEZAL . $241.3mm FEEGL +178mmDC+127mmH
WDP+127mmDP+139.7mmDP.,

FEFFEEL 5 100~150KN, #5538 30rpm, HE&E 28L/s,
A7)k 16~17MPa, fH%E 15~21KN * m,

EEFETERE: BT 1.47g/em3, JRFREE 100~120s, Z)
) 12~14Pa, Y3} 35~40mPa + s, #4477 6~8/15~16Pa/Pa,
K+ & 1 20000~21000mg/L, L jE % & 2.6~3.0mL, =i
S e 8.2~8.6mL (175°C) .

el T — AW eIE LR, &t E
8009.50m ik Hi 7 B Wi ss (5 ERE|HR 8006.00m )
EERISIE RS IRARE, RN EESs T e H EHENE
WS, Wtk HAOIRSIE; e A 8018.75m FhlS -
15 80min/m [, R BELS TP e BB, 5
L SEHIRTE TS e IR AR RS (TEEAREIR N, *
FRER S TR BHEEHKIRETETEY, Kb E T2+
REAEE, W ORI RS Meh s i aes
HEHOMRD) 3 = ARG, JefRer/ R (20L/s
A L /NERE (20rpm A AT ) SR ERR AR, BASEIR
P TIERGEAIE s PO S EG T8 TR E ] 7600.00~8018.75m
(EFPAIEVERE: &5 1.47g/em3, KGR 149s. AT
FFI +3%SMP-2+3%SMC+DSP-2 )

6.1.3 5 = A 4h 4B O

8 H 31 H EH#LZT 58k 5 BETEIA F %5 5 8000.00m,
e & 7.6L/s v R &= HE; 9 H 2 B gk &= dosg
8033.00m, TEINALIRIER G fTHRE T Maa H B
8018.75~8020.50m.,

iEAE: $241.3mm FHEL +178mmDC+127mmH
WDP+127mmDP+139.7mmDP.,

EEFFEEL 55 150~200KN, #535 40rpm, HEFE 26.5L/s,
V7JE 16~17MPa, ${%5 19~24KN * m,

FhHAEIERE: BT 1.47g/em3, JRSHRSEE 100~110s, #f
] 14~15Pa, YKL 35~40mPa - s, #4))) 6~8/15~16Pa/Pa,
K+ 2 H 20000~21000mg/L, L& 5% & 2.6~3.0mL, =i
S e s 8.2~8.6mL (175°C)

Ll T e —Rahd el A hHER 26,50/, PFE(RES
RS RS B il 2 AW A (150~200s )
Y, fREHIRE; SRR eEHIRE, B E
SHEEINERD; PR ERES: S HEUG 4G 10m 4%,
TRE B R e pE s R A R gl e R e 148,

6.2 HEMIIER

9 H3 HIGE T, JEE: 8033.00~4871.00m; ikl %
JEEJE T EREG H 7 1h 5 S gl 5 7977.00m 3R; 9 H 4 H
AR G T EEIEFES S B, HETER 60~80KN,
TG EEBH 60~90KN ( 4] H-BE: 8033.00~7433.00m; &[T
2.0g/em’®, ZEILREEE 3008, FLympe < 5mL (175°C) , #7S
IR R SF=0.51, BEFSERRESIURIZ . TEiiE Himante
B BT 32 +5%SMP-2+5%SMC+3%TET-2+ 2%QS-
2+2%QS-7+3%GZNanoseal+1%GR+0.5%DSP-2+1%RH ) ; 9
H s HsE5e, 9 A 8 Hiklk 193.7mm EEFIAL,

ZafE THE: — 2B ERE R e B,
TURASENRTE A 2.0g/om’ S5 HRRE IR 600.00m, DL
AMEEIRANE IEIAERE; = RGN e el it
TTRREEIRLTR, RERE 70~80s, #24]) 10~12Pa, [RME FEEH
RIRTR AR TLE.

23



HRIWEREAR - F02% - £ 0548 - 2025 £ 05 A

7 NREEEIY

(1) BB Er e 453t é%f%ﬁLé%ﬁié
FIRTR DR EN RS, . (RACEERR R, KSR
EFHEE R AL

(2) FaTrp BN IR AL . S5 EAY

GO R JF ) 0 S A A R B T AR AR T M SE i T
g o
(3) FH =T HERESEAOIRE T, #0T E8h+

LI BEETE, KEHZB07HRIER; [ A ES0E

TR 6X . 7 802X &5 HHR ML T4l i,

24

(4) ZEHHF TN T TREARERI . — 5
& L L2 A B IR SR
S& 30k
(1] ik, TR HCK SRS 2 s R ). SRt

T, 2010, 45 (3) : 164-164

[2] &A75R, G2, f X st s B RERR T E T
(1. EE LA, 2017, 29 (5) : 119-125.

[3] XS, #hE, HiE, % (FEEEHE I PBEE N A

FEIITR]. BEERORS TR, 2017, 17 (8) « 121-127
[4] PR, MR, EEL X PUBEIHE AR ey
M1, VOSBRI LA, 2021 (10) : 30-34



HRIWERAR -5 02% - F 058 - 2025 £ 05 A DOT: https://doi.org/10.12349/mit.v2i5.7836

A Brief Analysis of the Application of the Dual Prevention
Mechanism in Grain Storage Enterprises

Guoliang Liu Shuai Wang Haitao Wang
Sinograin (Hulunbuir) Limited Reserve Company, Inner Mongolia Hulunbuir 165456, China

Abstract

“Double prevention measures” is a general term for risk classification control and hidden danger investigation and rectification. The
first priority is © prevention °, that is, risk classification and control, to prevent risks from evolving into hidden dangers. The second
priority is ¢ prevention , that is, hidden danger investigation and rectification, to prevent hidden dangers from causing accidents.
Constructing and perfecting the dual prevention mechanism is the key action to practice the principle of “ safety first, prevention
first, comprehensive improvement, “ fulfill the requirements of *“ safety production law, * enhance the safety production management
system and management efficiency, and promote the transformation from post-processing to pre-prevention. This paper briefly
expounds how to construct a dual prevention mechanism system for grain storage institutions, and discusses how to effectively use
the dual prevention mechanism in daily operations.

Keywords
dual prevention mechanism ; hazard source ; risk assessment ; hidden danger investigation
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Error analysis and control strategy in liquid flow measurement
verification

Chuangfu Xu
Alxa League Inspection and Testing Center, Alashan, Inner Mongolia, 750306, China

Abstract

Liquid flow measurement is extensively applied in energy, chemical, water resources, and environmental protection sectors, where
its accuracy directly impacts trade settlements, process control, and operational safety. As a critical step in ensuring measurement
instrument accuracy, verification is often affected by various factors in practice, leading to measurement deviations. This paper
systematically analyzes the primary error sources in liquid flow measurement verification, including equipment system errors,
environmental influence errors, operational human errors, and errors caused by medium characteristic variations. For different
error types, corresponding control strategies are proposed, such as optimizing equipment selection and calibration, improving
environmental conditions, standardizing operational procedures, and establishing quality control systems. These strategies provide
both theoretical foundations and practical guidance for enhancing the accuracy of liquid flow measurement verification.

Keywords
liquid flow; measurement verification; error analysis; control strategy
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Analysis of abnormal phenomena and countermeasures for
installation and trial operation of petrochemical mechanical
and electrical equipment

Dongchen Li Yongdong Liu
Lanzhou Petrochemical Company, Lanzhou, Gansu, 730060, China

Abstract

The effective implementation of trial operations for petrochemical electromechanical equipment can better ensure the stability and
reliability of equipment operation, thereby facilitating the smooth progress and orderly development of petrochemical production. It
is essential to identify common abnormal phenomena during the installation and trial operation of petrochemical electromechanical
equipment and develop corresponding countermeasures. This article focuses on analyzing abnormal phenomena in the installation and
trial operation of petrochemical electromechanical equipment, particularly in core scenarios such as mechanical vibration, abnormal
temperature, and sealing leakage. The study explores how to leverage intelligent technologies like Industrial Internet, Al algorithms,
and digital twin systems to enhance troubleshooting strategies, thereby improving the efficiency and quality of issue resolution.

Keywords
petrochemical electromechanical equipment; abnormal trial operation; intelligent technology; Al diagnosis

AR I BIEFERENEITREUR TSN T ES
BHERE XKAR
ZNAAE], HRE - HIR 2 730060

m =

T A A K B iR IE AT TAF A 2K T T A BAF R AL RGBT A T S T, St WA G L T A R 8 IRA
ey AR, A B WAL TAE XA R RE AT F L LRI RE) A Rk R sl Bdy . LFER G il ThLE
R EFRBFOFFIAEOWNRETIMES . BREFF . BHRRBREBCHE, oMM EH T LEIER . AIFE.
HEFEASHEBUBERRSZFF AL ERE, RHELEPALEHLERRE,

KA
B THCE B RIBAT HRRALER; Al

1518 2 RN HAREIXEITRE 2RI R 2t
it THL I & REAT BT IR B A, BEEITORIESRATROEAR NS, BT

EEE | S, SN RS T RES RS S P& fh CRIEREE - B - A0 - N T R AR, HAR
SRERITOEIRE, ANUMIRZY . IR | ki, IESRERRAIRORAH S TEIAL,
ZE A TRENRASSHIIR, Py 21 SEEBERER - -
s, BETIHASEN K. N TR, PRI, SRR E A
SRS TAL SR M . DRI | AT HEA iﬂzﬁéﬂf%ﬁiz Qf{/\“ Z Hff{;jf;ﬁmgj
=% N VORET, SREREE, NAsioaR Z
SRS RE (R R SR S L R R M AR RE AT, o> o \ \
- § %fmi;i:;;;: . ;i ;Xizi Z;w:iti R ARSI B5%, PIIA TR, [
0, EORMAEARRRREHEOME IR TALRILEERN  en st g et e RS 85 0. lmis 4251
AT e BN, ST R I e T . el . RS
SRR, TR b T B A RFID kR, U
A, I, SRR SRR AR, ek
[EEENT FRR (1985-) , B, PEERENA, K st D B EWORS AR, SO R A,
R, METHIRET. TEr B D T A s B R e I

31



HRIWEREAR - F02% - £ 0548 - 2025 £ 05 A

B HRFEESESEIONEDTT, HEsHmEE . =R
S S ISR s
22 RS L% AIER

EEE G SN S b PR E e TR v 38 5 L
PIAEF=RES, IREME. PLTIieey, B lhsatEmME
+5G/ TALDUA & 2R i b R RFR G e e . LREsI
S SIS T A R 1D e, R B Bk
SERREUERI T IERNE S, MRIREIRE B U i R (ke
B, R ERI R 5G el Tk DUR & i 2 =i F
&, RERuEGREeE.
23 BRSNS AE

HRESHT SN FE R RIEEGB ALY, RER
EIRSER e gz 0r AN Bibuk Y G atecy s Ll e\
W B i PR, B AR AR R oy R A A A4
& CAD FI4., 225250, MIRENSHTFER, XEER
SR BRI SR T A AR, BB,
R RN EIEE B Ry AR a,
FAAARRIB SN TS EL, TS 2R RS
. IR . PR, iR E X L.

AT K2 R KNGS 12 W A D i, =]
ST S SRR A RIS , FREORAR S e

_{

RESLESCRY N IOBERIZHT, e AT LA E] 95% DAL E P,
S HANEITRENERUIMERN TSR
3.1 iR 57 5 & BEIS BT B Rr Xt

IRED S HIARRIE R E e, Planm#e255 . Bhhas A
XS IR AT BES R UIRED S, RN LIS
FEPRZIR BUE SRS, IS R th TG 2 R
Ft, XA DS B TR RERORIA TR AR DT, SCHlsE
AITERS AR, A AU RSD S O T

Al B AR A SRR AR, SR IRk
BENBITEE, RIEAENER TR TR TS
P, ERENGAETFO R T EERE, RENSEB
i, BTGB ANREIIE, AP T RIAICRY
TEMELASS, TS Py SeE R TS O, Bl TR
MG SR IR AT A & R REL,
IR R EOEL: RSB AR PR AR L ik
iR, BTG TR B,

TSR, AN T REEOR SBT3 #7 (IR
B RO R B s v adise, HERLISLEI B 5
SEH, BN I S REDR R, A TR REROR Al
AR T I MR R R s A B b B T %
Je, BRAEIRERETT, BEGMEEY RS ARG, 1k
It R R R T ORI e A R R R B

32

JRE, AGNZ BRSOt HB A AR AR
ST RS R, SRS, 2 M
< 0.05mm, EIL2 5 ARG NS IR 5 ik fIPRshE
PREATRIG AR, AWrHELL S %=, EERaIERE
4mm/s DL,

32 EBEERE

TR S IR B A e DL & 2R B T
WHILSER, EdEARESEGET, TEARFEE
By B T REE R, RIWE S AR, RitEES
IRAIRE, R RN AT S e E 5, i
Gl PIAIRE Y

]y ICZE RFID J EEARZs i i AR R Es . ARIENL
YHIBATRHIEART TR B S s M U S, ZnE A
HK . R RSO E A A AR R A6 Y, RFID {REE
FREERENEIRS IR T4 Y5, ERARIRE
WA, ZaEAETUEMEE AR RS M REGIE R
FEARY, [RIIHA rT DL iR 04 22 R P e I i 1)
Fa R S R M R i o A9 Dk R T P S [ R b B
L, RGOSR ETRENEE LA 80°C A &R, |
IR &Y= B R DR RT Smin TR, BT B4R E
IR, o S AR 2 I R TR S 75°C, D it
LR 70°CH WS i B4, Mnas i iR BN L & B
A 65°C, AL LALLIL A ARIEH]E 4 R ES 15 1 BB 5
WL SuE

ERPPIWIG, N T RRER R SRR AL AR UL
TR HTRE AN 5 s shNHE 10°C, FHAS AR 2
(10°C) R Jj s, WHEE R HREHEE, SRR
TR, G TR AN SR iR S th & RO R AT
RARES, (EZZE)h FORRETHE, B, 2855
HrREEEE R R B VTR S, HARTEE AR A e T
BB TS T, SRR B TIAZ) 30 75,
e HR IR 22 i AT R P

G, EERESEE AR PR A DU AR 22 4%
TR LA &R, A F TR,
EEIEFRE. ARMEET4Le, AR n, 7lE
TECFIRE, FAETRAIEE, SPGB T
REE, FIREE NFEE IR EL R,

33 ZiittwmRE

i, HEhEE R L EEd A TRk B
WhFE, IRAEFIRES G, Pl BREEAR N It
EH R R N EE R RE ] .

A] {5 B O SUARE gy S B R B B R A R Y
SR, 249 B M Oppm 2 Sppm (AR T 22 e fRE
100ppm ) i, RGENPHPEFEMER R, g6, R
T BERS HASMNEERA -, N TSRS AT
SAGHEEETE, BAAS S, g NS 2ppm, (AR,



PRIWEER - $£02% -

% 05 # - 2025 4 05 A

ERR BRI A th 2 I B0 T B IR e S R E T R4 T,
BIPAIREE % 60°C, AFRES 1.2MPa, XA la] DIk
BATE A SEBEEIR, B RN A SR s
Tt EBERBG, RSN EEREREDK, 155
TAEAN G ripeab s
3.4 B RSGHE

o, AT BY AR R I B ST R S N IR R R R
B, HIEHUERER LSS AE iR 7 55, (2
Bt EBRAEE R 6 (%, HremtAbiEE T 2s, X
WIRTHEFTE A PR AR, Hok, AT EREAR S
PETEOESHT, MEFRTE . EERENIREE . P SEnsE
LA RARIR MR R, S SIS A TR S5
WENE, R, AGNSRIBLRE TR SR
N, Flarki et #Z R E VST R 6.5 1%, ARG Esh
HHL, WEBESR.
3.5 REGELBI KR

AR S S B A g lesh, SCUL EShERHI,

2

IFREAL AR o A fi B R AR A R 5 pR KB SV SE R 5,
R L EBTEE, WKL (1.1m, BErERE
1.2m ) | B EWrBRIRE (il ) | IRBI RS E SRR,
fER BT, BRI R R BRI AR AR
T, RGBSV RARRIS 5, Flansiein
THE L1sm i, KA BIRALE SRR 2 Wik Hles,
XIS AT DASIE A5 SHEBSHER, HARHEES .

AN TERERAR LS SR mMEEIEH DT, 0K
[ ASA B S KB~ DR, T 17 A
PUERE, D&M IERIERNESERTIT, RETE
[R5 PR PPV NS ES S Vo) I s = s W P B a5
(& (EHHENE 3 DLLAREED ) | ey as s
BRI E 1.2m, YR ESEhE 7.

4 BHELTT RHILERIER

AR WL s s s o000, A bR
HREOTEGR, BUSRERR, BkmE 1R,

R BERBGAT NBIREREIRESITHR

A

BIREA RIS

RO (S IRVES

T Iﬂﬁ%ﬁ%ﬁﬁﬁé (AAHRFRET ), AURSHEIRSSE, S 5
BRNERL

FERR ST ppm JGHTRIEHE, IREDEPRRHRE:

RSN BRIHITT 0.5 T, Al PuUBERISEL / 280 1n]

RO (S S HEES SR, BRI T

WRIRERE

FEFRFUERES . ALIZHIRY e GRS 92%

BOtSIRLREE . DEIHE
e ARG . RS EE
Y€ NS O N SRS Sl ERPR

JE4R RFID R, Hrans:

IR REEESTT 100 65
Hstih S A4 98%
B el 7 A AT AR 99%
I FIHPEAR 85%

R AR, RN 5 S
5 i ERE

BREMEARIE AR THL RIS & ROB TR 9 Mg
SRz A T PR e S R R E SRR, TEfRRE
S AL FSCR B R PR s T AR 22 e PR 20
RS, AT TS ERE TR e it T ek
T35, MRMATHRAAEE MR + BRSTHE | 47
B T AR R R PR JRRR , SR TSR A R
B “FBPE" .

MR, FEATE THLH S & LR B TR i
SIANERRARHAFE S, BERSERTEENHTT, Bl
AL 5 S BOR B & 1077 3 5 B Y B S 1)
B, ABRTDLES A T ERER AR 75 ORI AR e
WAL EEMAERE Y, AAMT I #RE T4
& AR A RS

e
(1] WS¢ aydb THLE B 2 TARME THORHT 0] REA
HRE T AR 5 R, 2025, 45 (15): 160-162.

XIS, i TATL S &1 T T B R SR Je 22
[J]. EEARBEE L bEL, 2025, 54 (05): 46-48.

Ji S 2R, AT TR A £ 2 A IR e MO HE BT
5% [I1. FENLIE, 2025, (14): 120-123.

ZMS. BTt TR SIS RS TR IR 0T 1], hEE
% TFE, 2023, (24): 53-55.

AT, A T SR E AT TR IR R b TSRS [J]. (b T4
8, 2023, (05): 130-132.

PR, A T T RRAAH 2 TR RS TESY (7], 15
PR ML, 2023, 52 (01): 35-37.
BETL A THLHRE R R TR
BT, 2019, 45 (11): 77+79

[2]

[3]

[4]

[3]

(6]

(7] BEIHT [0]. (LTt

33



