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Preface /| 4§ 5% HA

1. Compiled in accordance with the construction planning of China’s new power
system, industrial intelligent upgrading, and power distribution renovation standards
for data centers and high-end manufacturing. This white paper complies with IEC bus
equipment monitoring standards and State Grid operation specifications,
systematically sorting out the technical principles, integrated architecture, practical
values, benchmark projects and industrial development strategies of compact bus
duct temperature monitoring solutions.
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2. This document focuses on the full-domain online intelligent temperature
monitoring solution for compact bus ducts. It serves core scenarios including
data centers, high-end manufacturing, commercial complexes, rail transit, new
energy lithium batteries and power transmission & distribution. Targeting core
heating hazards such as bus duct joints, plug-in boxes and feed terminals, it builds
an early warning, intelligent diagnosis and closed-loop operation & maintenance
system to form a standardized intelligent monitoring system for bus ducts.
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3. All quantitative indicators, fault data and operation & maintenance benefits in this
white paper are sourced from State Grid field test projects, industrial power



distribution operation reports and authoritative industry think tanks. It is applicable for
bidding technical response, business promotion, project approval and professional
technical exchanges.
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1 Industry Insight: Development Challenges & Market
Opportunities / 1T AER: REBEEZHKRSTHN
ic ]

1.1 Policy & Market Dual-Driven: Optical Fiber Intelligent
Temperature Monitoring Becomes a Rigid Demand / B(5g

BREE: LT TR A B RS RN

1.1.1 National Policy Mandatory Requirements /| E N T E B3R
W IR R)

1. The new power system construction plan clearly requires core power distribution
equipment to realize state perception, online monitoring and active early
warning, completely eliminating the traditional passive maintenance mode of post-
fault repair. As the core high-current power distribution equipment, intelligent
upgrading of compact bus ducts has been included in the digital assessment
indicators of power grids.
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2. Industrial digital transformation standards and data center infrastructure operation
specifications mandate that key power distribution bus systems shall be equipped
with full-domain temperature monitoring devices to realize 24/7 uninterrupted online
monitoring, eliminate bus overheating fire and power outage risks, and ensure stable
operation of high-end manufacturing, computing centers and new energy industries.
TEEEF RN E. SRR OEMREEANSERRHER. OB LR G
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3. Special fire safety rectification regulations stipulate that compact bus ducts
installed in confined ceilings, computer rooms and enclosed interlayers shall be
equipped with online temperature monitoring systems for ultra-early fire warning,
which is included in building fire acceptance and regular inspection scope.
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1.1.2 Continuous Expansion of Industry Market Scale / €47
TR &

1. Domestic Market: The market scale of domestic compact bus ducts exceeded 32
billion RMB in 2026, with supporting intelligent monitoring equipment market
exceeding 6.8 billion RMB. The intelligent upgrading demand for old industrial parks,
commercial complexes and stock data centers continues to surge.

Wi 2026 FEANZEHLETHNERE 320 27T, EEFELENRETHN
KB 6847, ZIH X. BLEGEEHE. FEHERORBIUEEM, FEFERERL

2. Emerging Segmented Market: The penetration rate of high-current compact bus
ducts in new energy lithium batteries, semiconductor manufacturing, supercomputing
data centers and rail transit exceeds 90%. The annual compound growth rate of
intelligent temperature monitoring equipment reaches 22.3%, becoming a core
incremental track for power distribution intelligence.

MPEEMY. FRFEEDR. ¥4 BEHER L. HEXBSSHIRABRE
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3. Overseas Market: Infrastructure construction in Southeast Asia and power
distribution upgrading of overseas data centers and new energy power stations
continue to release incremental demands, making intelligent online monitoring
solutions the global standard for bus duct operation & maintenance.
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1.4 Four Core Fatal Pain Points of Traditional Bus Duct
Operation / X5 ia 4 U Ki%0VE =

Compact bus ducts are widely laid in hidden spaces such as ceilings, pipe galleries
and confined inter layers. Long-term high-load operation easily causes joint oxidation,
bolt loosening, increased contact resistance and overheating. Industry fault statistics
show that 92% of bus duct fire and power outage accidents are caused by joint
overheating, and traditional maintenance modes have inherent defects.
BENLEZHR TR, EE. BAXEFRE&E=E, KPSMEET5HIEL
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Pain Point 1: Blind Inspection Zones & Unpredictable Hidden Dangers / & =
—: BERINERXS, RELEWEHE



The fully enclosed structure of compact bus ducts makes internal operating
conditions invisible to manual inspection. Traditional handheld infrared inspection
only detects surface temperature, failing to capture hidden temperature rise risks at
internal joints and busbar connection points. Accumulated minor overheating defects
eventually lead to insulation breakdown, short circuit, fire and large-scale power
outages.
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Pain Point 2: Passive Maintenance & Post-Fault Remediation / J§ 5= : =#4{ELR
#wah, EeRBEREE

The industry’s mainstream "periodic inspection + fault repair" mode lacks real-time
online perception capability. Bus duct temperature rise is gradual and concealed, and
regular monthly/quarterly inspections cannot capture intermittent overload and aging
temperature rise. Dangers are only discovered after accidents with uncontrollable
losses.
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Pain Point 3: High Labor Cost, Low Efficiency & High Operation Risk / f§ == :

Bus ducts cover wide and scattered areas, mostly located in high-altitude and

confined spaces. Full manual inspection of a single park requires 3-5 working days

with high omission and error rates, resulting in rising labor costs and high operational
safety risks.

BHR1ET mﬂlﬁ\“uﬁ% ZATFEE. BRERIR, BEXEBEATIKE
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Pain Point 4: Huge & Irreversible Fault Losses in High-Risk Scenarios / f& =

M: SeHREERAKR. Ao

Bus ducts undertake core power supply tasks for data centers, semiconductor
factories and lithium battery parks. A single overheating fault will cause shutdown,
production halt and equipment burnout. Industry data shows that the average hourly
loss of bus faults in high-end manufacturing factories reaches 186,000 RMB, while
data center power outage losses show exponential growth, easily triggering fire
accidents and safety liability risks.
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2 Solution: Intelligent Online Temperature Monitoring



Integrated System /| fRATTR: BERELIESELRESL
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2.1 Core Architecture: Full-Domain Perception + Edge-
Cloud Collaborative Al Design / #Zi0>3244: 1570 2k I+

nathE Al —tE ikt

Abandoning traditional point-based temperature measurement and manual
inspection modes, this solution takesDistributed Temperature Sensing (DTS)
optical fiber technology as the core. It realizes full-coverage, blind-spot-free, 24/7
high-precision temperature monitoring for the entire bus duct line, joints, plug-in
boxes and inlet/outlet terminals. Supported by edge computing and cloud Al
diagnosis, it builds a full closed-loop intelligent operation system of "perception-
analysis-warning-disposal-review". It adapts to new project installation and in-service
renovation without power cut, no damage to original power distribution structure and
zero live operation risks.

AARBAEELANWE. ATKEERN, USHERALLME (DTS) HARAZ,
NEEAEEL. Bk BEA. #RARIALTER. e XESHEENE. KITH%
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2.2 Three-Tier System Operation Architecture | 2% =&
TR

Tier 1: Full-Domain Blind-Spot-Free High-Precision Perception

Network /| F—&: £ LTEXSREERMME

Special armored optical fibers are laid along the entire bus duct for non-contact
passive monitoring. Free from direct contact with live high-voltage parts, the system
features intrinsic safety and strong anti-electromagnetic interference capability. It
realizes 24/7 millisecond-level data collection, accurately capturing tiny
temperature rises and abnormal temperature differences to eliminate manual
inspection blind spots completely.

AREESLBIRERRELTH, XATREEMIEN SsEFRATERE
i, ARZE. PUREHTIL. XM 7=24 /\WEMHRBBRE, BEBRBUEET.
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Tier 2: Edge Intelligent Preprocessing Engine /| £ _2: A%t
BT ES (&

Industrial edge gateways are deployed on-site for local data cleaning, filtering and



comparative analysis, avoiding network delay and signal interference caused by full
cloud transmission. Built-in bus duct fault algorithm models can identify steady
temperature rise, sudden temperature surge and local overheating in milliseconds,
supporting local acousto-optic alarm and on-site pop-up reminders.

MiHEE TV RIAEM XK, iﬂﬁ?ﬁ%$%%% R EEX T, EeE LR
WROTERE T, NESENEEFRE, EVRRFTSEF. REEF. HEP
HREWE, R ELCRE. BERT.

Tier 3: Cloud Al Operation & Maintenance Platform (Core Hub)
I R=F: mig AIIZEEERFYS (BiHik)

The cloud platform aggregates full-domain temperature data, equipped with Al
intelligent diagnosis, trend analysis, fault tracing, statistical report and authority
management functions. It automatically generates bus duct temperature thermal
diagrams, temperature rise trend curves and equipment health scores, accurately
locates fault points, predicts aging trends and pushes maintenance orders
automatically. It realizes the transformation from "manual inspection” to "intelligent
prediction and targeted maintenance" and supports docking with DCS, smart power
platforms and fire control systems.

mum PR REEREIE, BEAIBE . BEoW. BEWE. RS NRE
EgE, BzsiERRERNE. Bttt REBRENY, BAEEMSE. MHE
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2.3 Core Technology: Distributed Optical Fiber
Temperature Monitoring (DTS) / #ZUWEHE AR : 0B R LF

MR (DTS) £l AR

2.3.1 Working Principle / #i0 T{EJRIE

Based on optical fiber Raman scattering effect and Optical Time-Domain
Reflectometry (OTDR) technology, the system adopts special armored
temperature-sensing optical fiber as the only sensing medium laid along the entire
bus duct. The host emits laser pulses into the optical fiber, and the backward Raman
scattering light is highly sensitive to temperature changes. By analyzing the intensity
ratio of anti-Stokes light and Stokes light, combined with self-developed temperature
compensation and spatial calibration algorithms, the system obtains real-time precise
temperature data of every point along the fiber, realizing continuous distributed
full-line temperature measurement and completely breaking the point limitation of
traditional discrete monitoring.

?%E$%ﬁ? ERSMNSHERES (OTDR) HA, MISFERBIENT N
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The sensing optical fiber is completely passive and unpowered, with no electrical
components, no heating risk and no electromagnetic induction hazard. It is an
intrinsically safe monitoring technology, perfectly adapting to high-voltage, strong
electromagnetic, flammable, humid and dusty complex working conditions.

FRAFERTRLE. TERTH. TRARE. TEHTILNE, BTARRZE
BENEAR, TxERSE. BE%. 5R5R. BEHNLFELSREINR.

2.3.2 Industry-Top Core Technical Indicators / {7 T 4% 005
ARIgR
1. Temperature Measurement Accuracy: +0.1°C, ultra-high resolution 0.01°C, capable

of capturing micro temperature rise hidden dangers;
MEFFE: 20.1°C, BEDHHE0.01°C, TTHIEMERARE,

2. Spatial Positioning Accuracy: <0.5m, customized high-precision version up to 0.1m,
accurately locating tiny overheating points;

ZEEMEE: <0.5K, SHEEFMRTIEL 01K, HAEWHEBNIHR,

3. Maximum Monitoring Distance: Single channel supports up to 20km full-domain
temperature measurement, adapting to long-distance multi-section bus duct
networking;

BRENER BRERK20km 2EHER, GEEBKESDEREBLEAN,

4. Temperature Measurement Range: -20°C ~ 180°C, covering full working conditions
of low-temperature operation, normal load, overload fault and short-circuit high
temperature;

MESEE: -20°C~180°C, BEMRIZTT. BMAE. T, WESEE TR,

5. Data Response Speed: Millisecond-level data refresh, second-level abnormal early
warning without delay;
MARE: EWERIF, HEME, TENTER

6. Environmental Adaptability: Resists extreme temperatures of -30°C~+70°C,
1000kV strong electromagnetic interference, dust, moisture, corrosion and extrusion;
IR M it $2-30°C~+70°CHRus TR, 471 1000KV SBEERETHL, B B5EABA S d;

7. Service Life: Passive maintenance-free design, service life 220 years, matching
the full life cycle of bus ducts;

fERFZw: TREHPRIT, Fo220F, SH4EREEER

8. Data Security: Original data is tamper-proof and fully traceable, meeting power
audit, fire acceptance and GMP compliance standards.

HiEes: FRREEATHEN. £RFTEH, HERAEHT. JEHREK. GMP §E



2.3.3 Eight Exclusive Core Application Functions / /\ XX/t
RN FHThEE

1. Full-line blind-spot-free continuous temperature measurement: Single optical fiber
covers the entire bus duct without monitoring breakpoints, eliminating section
monitoring omission risks;

EHLTEXESZNE BABEHLEE THRLEX, MErER

2. Ultra-early warning of micro hidden dangers: Accurately identify gradual
temperature rise caused by joint oxidation and bolt loosening, predicting hidden faults
72 hours in advance;

WERERFHME: HAERBELEA. BRMNsIRHIEHRETT, =81 72/ A
=

3. Multi-dimensional intelligent fault judgment: Al filters environmental interference
through full-line temperature trend and loop temperature difference analysis, with
near-zero false alarm rate;

ZHEEMH EE2LEE. EREE. MEHUBTETIL, ®mRFELTE,

4. Accurate fault location and tracing: Visual thermal diagram display of overheating
points, no need for manual section-by-section inspection;

BIEEERER SRARMANETRERR THEALERAS,

5. Load anomaly linkage analysis: Predict equipment aging and overload risks based
on long-term temperature and load big data;

MR RIERTREERHREZL. THBE, IERSE,

6. Multi-level linkage early warning: Supports on-site acousto-optic alarm, cloud pop-
up, APP and SMS graded early warning, adapting to unattended computer rooms;

SRBENE: BbFL. mindEE. APP. BENREE, ERLAETHE,

7. Optical fiber break self-diagnosis and recovery: Local fiber break can be recovered
by fusion splicing without affecting overall monitoring continuity;

WP BIEE: XARIMMRTIEERE, TEMELNEES MY

8. Full-cycle data retention: Stores more than 5 years of original temperature and
fault data for review and lifecycle management.

ERMEEERT RieldE. SRCREGFESF, XE4APEHEHESR.

2.3.4 Horizontal Comparison of Mainstream Monitoring
Solutions (DTS Absolute Advantages) / A REmXTEE (5

DTS ST HRARLEX L)

At present, mainstream bus duct temperature monitoring solutions include manual
infrared inspection, fixed infrared point temperature measurement, wireless sensor
temperature measurement and DTS optical fiber distributed temperature
measurement. DTS technology has no obvious shortcomings and is the optimal



solution for high-risk and long-distance bus duct monitoring scenarios.
LTV ERBELNEARERATLIINEE., dhERME. TEERNE. 57
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1. Comparison with Manual Handheld Infrared Inspection / 3Lt A T 4T 9M K46

X Traditional Disadvantages: Only detects surface temperature, unable to monitor
internal busbar and joint temperature; high-altitude confined operation with high
safety risks; only periodic sampling, unable to capture intermittent overload
temperature rise; extremely high omission and error rates, faults are discovered only
after accidents with high labor costs.

X £G4k MNRERE, TEENAREHE. £0RF, s=mafELXE
=, XESMHE, TEHRESFEEEF, FRRRELS, RELZIMASEHR, A
TR

</ DTS Advantages: 24/7 automatic full-line monitoring, no manual on-site
inspection required, eliminating high-altitude operation risks; in-depth monitoring of
internal core heating points with zero blind spots, improving operation efficiency by
over 90%.

Y RARE: 724 NNEBHEN, TFEALRSEL, AEs=NEE, REEN
W%ﬁwk%ﬁm,§§E§ﬁﬁ,gﬁﬂ$hﬁm%uto

2. Comparison with Fixed Infrared Point Temperature Measurement / 3L 4T 4

E SR E

X Traditional Disadvantages: Discrete point monitoring with limited coverage,
unable to realize full-line continuous monitoring; severely affected by dust, moisture,
light and shielding with large temperature errors and weak anti-interference ability;
prone to dust failure requiring frequent manual calibration, only supporting regional
early warning without precise positioning.

X 255K RaEREN, BEEEAR, TESLESNE IHL. KR E
HEHREAR, WEREKR. REME, SHIRWEN, FRERAE RREME. LTE
BAEENAL

</ DTS Advantages: Full-line continuous distributed temperature measurement
without point limitation; completely immune to dust, moisture, shielding and strong
electromagnetic interference with stable high precision; passive maintenance-free
design with no regular calibration required and long-term stable operation.

YV AR ©EELSHRNNE TRABR, TEMADEE. &Y, RE%T
. BERE, TRESY, THRRAE KIPETREMRE.

3. Comparison with Wireless Sensor Monitoring (Bluetooth/4G/ZigBee) / 3}ttt
LRIERMERTT R

X Traditional Disadvantages: Live powered sensors with short-circuit and spark
risks, prohibited in high-risk flammable scenarios; wireless signals are susceptible to



strong electromagnetic interference causing delay and disconnection; battery-
powered requiring regular replacement with short service life and high maintenance
cost; data is easy to lose and tamper with, failing compliance requirements.

X RG5ER: K BIE T, FEITAERERE SEMRDIRER TLESHX
SRR BTN, EMNETR, BMEBREHRESR, F0E. EENAS, PESHE
KEH, TEEM.

¥ DTS Advantages: Fully passive and unpowered, intrinsically safe with zero
electrical hidden dangers; optical signal transmission with anti-interference, zero
delay and zero disconnection; no power supply or accessory replacement required,
20-year maintenance-free operation; tamper-proof data fully compliant with power
and fire safety standards.

YV RARE: ©BRTFELE. ARhxe, TEFTBRSRBRE XESERIITIL. TE
R, Tk, THREBRME 20 £504H, FEEATEN, TEHIZEN. HHEM
;3

4. Comprehensive Advantage Summary /| A REZS5LB 5%

Compared with all traditional monitoring methods, DTS distributed optical fiber
temperature measurement technology has six core advantages: full-domain blind-
spot-free coverage, intrinsic safety, high precision & stability, maintenance-free
operation, long service life and strong compliance. It completely solves the
monitoring pain points of hidden working conditions, high-risk environments and long-
distance networking, and is the officially recommended full-domain temperature
monitoring solution for State Grid, data centers and high-end new energy
manufacturing scenarios.
HRTIEEZENTR, DTS HHRAAMERARRESHLEX. ARLE. &
BESRE. REP. KEW. SAMRAKILOES, MEBRARK L. SEHK
B, KESAMBENESR, SEN. #iERO. RS RFIEHRE THEFNSE
MWERFTR.

2.4 Model Upgrade: From Passive Maintenance to Active
Full-Domain Intelligent Operation /| 77 £SERXH%: MH=NIE

YRR bo b e e gy

Traditional bus duct operation is limited by monitoring blind spots, delayed response
and unpredictable hidden dangers, resulting in passive fault repair mode. Supported
by DTS full-domain temperature measurement + Al intelligent diagnosis core
technology, this solution realizes full-path, full-time and full-state precise monitoring
of bus ducts, moving the operation threshold forward. It builds a closed-loop active
operation system of "hidden danger prediction-precise positioning-graded warning-
targeted disposal-data review", increasing fault response efficiency by more than
85%, and realizing full lifecycle safety, intelligence and compliance control of bus
ducts.



FHRBLEHERENEX . WATGE. REERHRE, mE&LTHSRERE. K
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3 Value Proposition: Three-Dimensional Improvement
of Safety, Efficiency & Cost /| {fH{EEHK: & . X, X

A=HEHERTT

3.1 Safety Value: Active Defense to Eliminate Major Power

Distribution Accidents / {fM{E—: FZILLHH, FHLEE KA
B Z K

1. Bus duct fault rate reduced by 90%, eliminating short circuit, fire and power outage
accidents by pre-disposing joint aging and loosening hidden dangers;

B4SELE R TR 90%, RETGEELEANIGEE, MWERELMLLEEE. XA &
BB

2. Completely eliminate manual inspection omission and error risks, realizing 100%
full coverage monitoring of confined and high-altitude hidden points;

HBRATLRRIRGNEE, ZiH. S=RERASKI 100% 278 5 50

3. Mean Time To Repair (MTTR) shortened from 6 hours to 1.2 hours, greatly
reducing power outage and production halt duration;

HMEEERKE 6 /NNERE 1.2/ 0, KEEEESEHHK,

4. Ultra-early fire warning provides sufficient disposal window to eliminate bus fire,
equipment burnout and safety liability accidents.

REHAEMENBRELETO, MRHEEEAR. RERK. TETEEK.

3.2 Efficiency Value: Digital Operation Reform to Boost
Labor Efficiency / {fME_: z@HEFHEH, ANRREHIR
9‘_[_

1. Manual on-site inspection frequency reduced by 70%-80%, replacing regular
manual patrol with intelligent online monitoring;
ATLRAGHURBEAR 70%-80%, FHEEELENEREFAN LMK,

2. Offline preventive power-cut tests reduced by 85%, realizing zero-power-cut and
zero-production-halt monitoring;
FRMLMERE ) 85%, KUTFH. TE~LN;



3. Operation mode upgraded from "blind periodic inspection” to "targeted condition-
based maintenance", greatly improving troubleshooting efficiency;

AN BT R A RSEREE", KERFSIEHERE,

4. Labor cost of power distribution operation reduced by 60% for industrial parks,
realizing significant cost reduction.

E XECEEHEAN S RAER 60%, FEEHANNTFZREERE.

3.3 Cost Value: Optimized Full Lifecycle Cost (LCC) / {5
=: R aBSmALE

Short-Term Benefits (Effective in the renovation year) / 55 £k
@ (BUEHFIR)

1. Annual manual operation cost saved by 40%-50%, reducing on-site operation and
fault maintenance expenses;

FEANTBHRATA 40%-50%, B OoNEEN . BUEBEFX,

2. Hidden losses caused by equipment downtime and damage reduced by over65%,
avoiding huge production halt losses;

B, RERREBIERKRIEER 65% U £, RBESHIF =K

3. Overall operation cost reduced by 45% after intelligent renovation, with static
investment payback period of only 2.5 years.

BRENBE ARG R TYERA TR 45%, TEBHSREEBHEMN 2.5 F.

Long-Term Lifecycle Benefits (20-Year Full Cycle) / i< E#
Wss (20 F£4EHEH)

1. Real-time operation monitoring delays equipment aging, extending bus duct
service life by 20%-30%;
KR NEEREEL, BEEERASGTK 20%-30%,;

2. Reduce long-term investment in bus duct overhaul, parts replacement and overall
renovation;

RO EEKRE. RAER. BESENFITSEHRN

3. Meet power and fire compliance inspection standards, avoiding rectification costs
and administrative penalties.

WEBN. HEIEARGRE, EESSARSERLT.

3.4 Scenario-Specific Customized Values /| AL EE
HHHE

1. Data Center Scenario: Ensure uninterrupted power supply for high-density



computing equipment, avoid server downtime and computing interruption, adapt to
24/7 operation requirements and meet T3/T4 data center operation standards.

HEFOHR RESBEEENRENEMEE, HESY. ESIFH, EE 724 /)
RHETER, HE T3/T4 RIisfrrf.,

2. New Energy Lithium Battery & Semiconductor Scenario: Eliminate electrical
spark and bus fire risks in high-risk production environments, realize intrinsic safety

monitoring, protect precision equipment and avoid huge production losses and safety
accidents.

HEERER/F AR SREFIRHERIKE. BEEARE TULARLE
B, REBEREREET METERASRESFN.
3. High-End Manufacturing Scenario: Adapt to dusty, high-temperature, humid and

strong electromagnetic interference working conditions, ensure continuous
production line operation and reduce production halt losses.

Tl EwFlEHR. Semd. SE. R, BEHRITR, SXEEVKEREEIR
&, REEFLESEE, BIRESRE.
4. Rail Transit & Commercial Complex Scenario: Cover hidden bus points in

tunnels, ceilings and confined computer rooms, realize full-domain safety monitoring
and reduce fire operation risks of public power distribution facilities.

REXB/HVEEEGR BERE. . BAVEREREEAM, SUeEHZE
BN, BEARAHEEIEIEHENE.

4 Practical Verification: Benchmark Project Analysis &
Effect Summary / SCERIGIE: #RF TEFIT S RBUCE

4.1 Power Distribution Benchmark: Prefectural Power
Supply Bureau Bus Duct Intelligent Renovation Project /

A EMARAT: e B A SET E

Targeting aging hidden dangers of bus ducts in urban distribution rooms and switch
houses, the project deployed full-domain DTS optical fiber temperature monitoring
systems to cover all core points such as bus joints, plug-in boxes and inlet/outlet
terminals, building a cloud intelligent operation platform for unattended online
monitoring.

SRS, FMFSEEERE, SEHES DTS KEWERS:, BaELk.
HIEf. HHEARFBERO RN, BEZHEREETS, TUEAETELEN,
Project Achievements / %3 pR 33

1. Successfully discovered and disposed 36 hidden temperature rise faults
throughout the year, achieving zero bus short-circuit and fire accidents;
SEABRMRFARE 6K, KMBLER. EXFRET,



2. Manual inspection workload reduced by 75%, saving 4.8 million RMB in annual
operation costs;

ALK THEE TR 75%, FEZHMATL 480 7T,
3. Al fault recognition accuracy 296%, fault positioning error <0.5m, troubleshooting

efficiency improved by 90%;
Al IR B EHE296%, EARZES0.5K, HEEXEIET 90%;

4. Bus duct equipment failure rate decreased by 92% year-on-year, power supply
reliability increased to 99.99%.
REWERE L TR 92%, HEBTFEMHREAZE 99.99%,

4.2 Data Center Benchmark: Supercomputing Center Bus
Monitoring Project / 3Bl im4T: BEE 5 rhul B4 15 M5
=|

A domestic large-scale supercomputing center deployed a full-domain DTS
temperature monitoring system for high-voltage compact bus ducts, docking with the
intelligent operation platform to realize real-time state perception, intelligent early
warning and closed-loop disposal.

EAREBERUHNSEERTLEBELE DTS WERSE, MEEREETS
SCHURZS SRR AL . RETNE . MIRLE.

Project Achievements / 3%t 53

1. Completely eliminate hidden inspection blind spots of ceiling hidden bus ducts,
realizing 100% full coverage monitoring;

MEMBRBIREELECEX, KU 100%EEEEN;

2. Realize ultra-early temperature rise warning with zero downtime and power outage
accidents;

SSORFIRATNE, EFLEY. FEFH

3. Predictive operation replaces fault repair, significantly slowing down equipment
aging and extending asset service life.

MM E AR RIEERE, ARNERREEN, EKESEREW.

4.3 New Energy Benchmark: Lithium Battery Industrial
Park Bus Renovation Project / #ige/E4rFF: =\ E&%

BE T B

A large lithium battery production park deployed an intrinsically safe DTS
temperature monitoring system for bus ducts in high-risk production workshops,
adapting to dusty, high-temperature and flammable working conditions to eliminate
electrical safety hazards.

REBEFVEAISRETFBREHEARE DTS NERSE, EEML. SR, 5



REGEBELIN, DEMEBBSZERE,
Project Achievements / %3 pR 33

1. Zero electrical safety accidents of bus ducts, meeting strict new energy industry
safety production standards;

BLEESIREFTHET, REMERTULT T L2 ETIFHE,

2. No power-cut detection required, ensuring full-load continuous production all year
round;

EHREEWRN, SEREEFLBNETESLER

3. Quantifiable and traceable equipment health status, realizing full lifecycle digital
management.

BRERRETEM. TEH XAeLEaAHPEFULER.

4.4 Complex Working Condition Adaptability Summary /
BERTAERENES

The DTS optical fiber monitoring system stably adapts to complex working conditions
such as confined ceilings, underground pipe galleries, high-temperature workshops,
high dust and strong electromagnetic interference. It supports new project installation
and in-service renovation without power cut, no damage to original power distribution
structure, strong compatibility, low renovation cost and high long-term operation
stability.

DTS XA ENAFZTREERHAMM. MW TER. SEEE. SMAE. BRE#RT
. SEZRGBEZFELRTIR, IFHFNMERERE. FEAFHEINE, FEIAERE
LM, RAEME. SUESHAR. ZHREMS.

4.5 Unified Quantitative Benefit Summary / I H £ 0T
IS

1. Fault hidden danger positioning accuracy improved within 0.5m, up to 0.1m for
high-precision scenarios;
W B EMEE<0.5 X, SBEHRTIA 01X,

2. Early warning response speed increased by 600%, realizing millisecond-level
alarm and second-level disposal;

TN R ERF 600%, EMREE. DRELE,

3. System false alarm rate reduced by 95% via Al environmental interference filtering;
Al BRI IETIL, RFEIRIRE TR 95%;

4. Annual manual operation cost reduced by 40%-50%, fault loss reduced by over
65%;

AL EH I AFEIIRENR 40%-50%, HEIRKBENRE 65%;



5. Zero major safety accidents in all scenarios, reaching industry-leading power
supply reliability.
EHRBEALTEFHEE, HETEMNARTUTNRKE,

5 Strategic Suggestions: Empower Industrial Digital &
Safety Upgrading / fRE§ &I : TREFEE TV HFAR
EHK

5.1 Enterprise Differentiation Strategic Positioning / &I
= R AR E AL

Build a professional integrated solution service provider integrating bus duct
intelligent temperature monitoring, Al cloud operation and customized full-
scenario services. Focus on the power distribution safety digital track, build
independent software and hardware technical barriers, and provide standardized and
customized intelligent safety solutions for power, computing, high-end manufacturing
and new energy industries.

ITEBLEE RMETAl ZmEE+E P REHW —HURSS, BELBLZE2HFHE
B, MBEREE—ARARER2, ARN. BN SwGlE. #eeRETVIRERE
. EFHERLEMRITR.,

5.2 Three Core Development Directions | = K#ZiOEZE 70

5.2.1 Independent & Controllable Core Technology / #Z/( A
eI

Continuously deepen the R&D of underlying algorithms such as distributed optical
fiber sensing, multi-signal fusion and Al fault diagnosis, optimize environmental
compensation and interference filtering technologies, realize full independent control
of core software and hardware, and guarantee the safety and stability of power
infrastructure.

AMDMRAST LR ZESHE. AIRESHERREENA, UARRME. Tt
IHEEA, TIAROHEGB LR, REBNEMRELSRESTT.

5.2.2 In-Depth Scenario Customization / {7l iz &R E EHl

Abandon generalized universal products, customize exclusive monitoring strategies,
early warning thresholds, operation models and platform functions for six core
scenarios to accurately match working condition pain points and compliance
requirements, realizing scenario-based precise empowerment.

HmABALSREE, HXNAKROCHRENETBENKE. MEBE. SHEE.



FEDIRE, BELEIRBRSENER, KGR EME.

5.2.3 Industrial Ecological Co-Construction /| £/= {4752

Cooperate with bus duct manufacturers, power system integrators, intelligent
operation platforms and fire control service providers to jointly build industrial
monitoring standards and data interconnection systems. Promote the upgrading of
bus ducts from traditional electrical equipment to intelligent sensing terminals, reduce
industrial operation costs and lead the digital, intelligent and safe upgrading of power

distribution equipment.

BB K. BARNE. EECHLENMKRSH,
AR, HHHLEEEEUAR, BEITIWSHENA, SITRBREHFH. Tk

. ZEUER.

HETWENESEIE LB

Appendix: Core Data Summary Table / fff 3 #Z/OFHEIC

IS¢
Indicator / ¥8#:Z 1

2026 Domestic Compact
Bus Duct Market Scale /
2026 FEINZ S 4IET
AR

Annual Compound
Growth Rate of Intelligent
Monitoring Equipment /
BRENREFESEK
Proportion of Bus
Accidents Caused by
Joint Overheating / 3%k
TS| R LIRSt

Average Hourly Loss of
Bus Faults in High-End
Manufacturing / 5 x5 &

B4 HEE SR Rk

Value / #{&

32 Billion RMB / 320 127t

22.3%

92%

186,000 RMB / 18.6 /57T

Data Source / 3B B

Power Equipment
Industry Annual White
Paper / B8 1 &7l 5F
EBRH

New Energy Distribution
Industry Research

Institute / Frae RECE =
5B

State Grid Distribution
Equipment Fault
Statistics Annual Report /
MWECH IR & IESRITF
R

Industrial Safety
Operation Report / T M

RELFBEHIRE



Temperature
Measurement Accuracy &
Resolution / JU;E4E /4>

Al Fault Recognition
Accuracy / Al #8311
b

Annual Operation Cost
Reduction Rate After

Renovation / 2i&EfFEE
1o 2 Y AN P

Project Static Investment
Payback Period / 1] B %

SR EIBR

Annual Cost Saving of
Single Power Bureau

Project / 2B {IM B £
ERHAMA

Manual Inspection
Workload Reduction Rate
[ NI+ T fe=pEiE

+0.1°C /0.01°C

296%

45%

2.5Years/25%F

4.8 Million RMB /480 75

JC

70%-80%

Reference Website / &R ¥4: www.adatpower.com

Industrial Sensing
Equipment Test Report /

T ERE & NRE

Power Grid Field Test
Data / B8 W20 TREEHE

Multi-Industry Renovation
Project Measured Data /

ZIT U BUE SN EE

Full Lifecycle Cost
Calculation Model / £ 4

an E R R A AR A

Power Operation Project
Annual Report / 88 115z 4

T B E AR

Bus Intelligent
Renovation Special
Research Data / ff % &

BELBUE T BUBMTEE
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