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A Study on the Application of Al Technology Based on Safety and
Health Scenarios
Kangdon Lee'" - Jae Min Seo? - Se-Mi Oh®

'Corresponding Author Abstract : This study investigates the applicability and effectiveness of Gen.Al
Kangdon Lee and Al agent technologies in the field of Safety, Health, Environment (SHE).
Tel @ +82-10-3457-0522 Utilizing a scenario-based analysis methodology, the research designed five
E-mail @ kd.ehs@sk.com industry-representative SHE scenarios to simulate Al integration in strategic

planning, decision-making, field operations, document processing, and risk
Received : June 10, 2025 prediction. The results reveal that Al significantly contributes to automating
Revised : July 21, 2025 repetitive and high-risk SHE tasks, enhancing accident prevention, and
Accepted : August 06, 2025 improving the delivery of safety training. In particular, Al systems powered by

no-code platforms such as Make, n8n, Cursor, etc. enable real-time
data-driven decision support and strategic responsiveness, offering
substantial benefits to organizations, including SMEs seeking SHE digital
transformation.

The study systematizes Al applications across five categories—strategy planning,
decision support, operational safety, data analytics, and risk reduction—and presents
implementation cases. These demonstrate Al integration creating an intelligent,
proactive safety management ecosystem beyond mere automation. The findings also
highlight limitations of scenario-based analyses, such as lacking empirical validation
and environmental constraints. Consequently, the study recommends future research
adopt hybrid methodologies with Cross-Impact Analysis, combining field data and
expert verification for broader applicability.

Ultimately, this research identifies AI technologies, especially Gen.Al and
autonomous agents, as transformative for SHE management, potentially reshaping
practices into collaborative, ethical, and explainable Al systems. Governance
frameworks for data integrity, ethical accountability, and human-Al interaction are
essential for sustainable deployment. Al is thus positioned not only for accident
prevention but as a foundational infrastructure for a more efficient, responsive,
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of Safety All right reserved.
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Analysis, Risk Prediction, AX(AI Transformation)
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Table 1. The application areas and expected effects of Al adoption and utilization

Application areas Key issues

Al needs and expected effects

1. Automated SHE strategy system for : mw%nnuigei m:r]glgl(l;mg
distributed worksites ormaton o

- Regulatory implementation delay

- (Needs) Make-powered automated intelligence for accident and
compliance insights

- (Effects) Securing the possibility of automated strategy proposals
based on KPIs and shortening the strategy planning cycle

2. Automated feedback analysis-based - Verbal and unstructured reporting

meeting response system - Follow-up action omission

(Needs) Speech-to-text conversion of meeting audio, followed by
GPT-based summarization, clustering, assignment, and deadline extraction
(Effects) Quantification of feedback, improvement of execution
capability, and visualization for executive reporting

3. Automated customized training

system for hazardous tasks work modifications

- Content quality imbalance

- Training material creation burden due to

(Needs) Analysis of similar incidents based on work permits and
automated Al content generation using n8n

(Effects) Providing customized training, reducing production time,
and ensuring content consistency

4. Automated SHE document
summarization and dashboard
integration system

- Large volumes of unstructured documents
- Human-generated content condensation
- Difficulty in identifying duplicate risks

(Needs) LLM-based summarization and structured data
transformation with n8n workflows, followed by visualization
(Effects) Automatic identification of recurring risks and
enhancement based on monthly trend analysis

5. Real-time work permit
analysis-based risk prediction

- Subjectivity in permit review

- Insufficient accident prediction capability

(Needs) Risk score assessment and warning system development
using n8n and Al-driven natural language analysis

(Effects) Early warnings for high-risk tasks, automated control
measure proposals, and improved prediction accuracy

4, AT ZAqt

Hl= SHE £0[°| Al A8 7548 AMeF &4

oo=2 "1 THd»

—J*PJW 3zt 291 [O|E M, 93 7| 574 ¥
O =2 HA=fer, Z 2t THE 7he AlHE| 22 Al HE

7|%; Safl AL 7|5te) &S ZHM Wt 7|0y &1,
Y5 MG YPS AU,
OIS E3H AF ANZF $% CHS2IT oAty X2

> %

Z| 9_|-ZI-EJ ES oll— 7r_J\-|

2OISIALE 571 7t

AR 0] A Mg A= STi PitE= AIE &
of SHE d&ih 44 HSS Atsefstil, Mite=
3|0 mEEHTE MZAZI 7|HE RR|ABE ZFESHE
TG Vite DY 2ol ¥E ng ZH
er ggst, sit= =M-HOIEE &

POAZES 298 SOIH. Tit, Sits

HH] CIOE|1 & 2M5 Y3 o&5tn
L SA 22| AtEefoIRH.

10_ ol o 12

NN o= e 44
N
o}dr_E:r—\,mlm
k1
I:I0>~I

i

A1 73 230 AL 7|8t SHE 72 7|2

for

pNEE

UE AIYE 2% ARVIEE UERE
E

SH o% AlAE-IIi ZI—Egl-_i-i |:||-o|-
S A|SIL 1 SIS EAMSIILE Fig. 82 Al A|AE
2 AU AL Of3, LS ZhAF ZI, A7 4y B

S Clset HOJEIS AHS 47U HSISIN, A0
N Sor pigto2M

Al 24 D52 KPI 2HE& M, 193 29 &5,
N 53 2 52 AU, O1F MR AUE
ek A|L¢E|QE AL AHAIGHTL AlSH MZES A|QKSHT}
F 45 TEMe| A5 9k 9 T2l

,_|

O
7

o] MDA AEE A PG

ALNAR) EQU A| HE 48 2| 7|E 43 U9
O £ LIZ THEED, HE 2 Y A e A
So| BH7t SHAECE E5|, HHE AfD IjEIDF 193
YUS A MHHOR AstORM A Ut of
o 22| ARO| AR 4 STk 0|8 Saf SHE 22|
of Z420| A3 ChSOM OIS B4 A AU
FEO| OYEID], G5 HAR] Al BHE 759t HY A
AP AR, T AT MY BRle| STYL 2%
3842 GS Yoy UOR WYL

* Developing SHE data for industrial operations
- Start of data collection

~

2

= {} - Datacollection and refi

= 0‘ - Automation module integration
-

3

Al-based analysis

- KPI, risk, and trend analysis

Developing a draft SHE (Safety, Health, and
Environment) strategy
- Automated strategy recommendation

Strategy review and feedback

mm{
N

- Collection of department-specific feedback

Final strategy approval and deployment
- Factory-specific strategy implementation

B
0&0

Fig. 8. Al-driven SHE strategy planning based on realtime data
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Conducting + Starting a site safety meeting

site safety meeting

+ Meeting audio is converted to text
Speech-to-text conversion

+ GPT-based LLM summarizes key issues
GPT-based summarization

« The To-do item has been created and

Integrating . . .
To-do items synced with Notion/Jira
s + Action owner and due date are alerted
Ul N
and communicated through Slack
through Slack ! ug
Feedback + Feedback has been collected and clustered

collection/clustering

Top Management + Preparing an executive dashboard report

visual report

) L « Action progress is monitored
Action progress monitoring

Fig. 9. Al-based SHE decision making procedure
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Fig. 10. Al-based SHE Customized training for hazardous work
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Fig. 11. Automated system for summary of unstructured
information and SHE integrated management
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Fig. 12. Al-driven risk prediction and automated warning
system based on incident scenarios
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