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Abstract

In this paper, we analyzed the risk factors in the heat exchange rod manufacturing plant of a thermal power plant
and proceeded with research to find a solution. The problems of all 11 processes were analyzed, and each process
consisted of tube loading, tube sanding, high frequency welding, rust prevention, in-process inspection, cutting, banding,
banding inspection, packing, pre-shipment inspection, and shipping process. Worker safety equipment was recognized
through video analysis in order to prevent worker safety accidents. The YOLOv5 algorithm was used for image analysis,
and 1000 images were labeled as training data and used as a training, validate, test set at a ratio of 7: 2: 1. The risk
factors in the process and the video analysis method for solving the problem will be explained concretely.
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E 1. YOLO H{Mbe| 2HY M5 X|&
Table 1. Performance indicators for each model of YOLO version 5.
Model size mAPval mAPtest mAPval Speed params FLOPS
Unit pixels 0.5:0.95 0.5:0.95 0.5 V100 (ms) M) 640 (B)
YOLOvb5s 1280 43.3 43.3 61.9 4.3 12.7 17.4
YOLOv5m 1280 50.5 50.5 68.7 8.4 35.9 52.4
YOLOv5I1 1280 53.4 53.4 71.1 12.3 77.2 117.7
YOLOv5x 1280 54.4 54.4 72 224 141.8 222.9
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Table 2. Analysis table of high frequency welding process.
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Table 3. Details of accidents in the factory over the past 3
years.

Number Accident details

Injury to the right shin and muscle damage due

1 to a fall at the product workbench

Process Phenomenon Input material
. Temperature .
Cooling b Cooling water
drop
Welding Welding sparks | High frequency
. . Rotational
Diffraction otationa -
movement
Rust Prevention Tar spray Tar

“frequency!

welding
e

Direction

nFI 8% Y

. High frequency welding scene.

Eye damage caused by powdery anti-rust
2 agent inside the tube during tube stopper
removal

Thigh injury due to breakage of grinder blade
3 during disassembly of steel structure of simple
packing table

Eye damage from shrapnel during welding and

4 . ) .
grinding of pin connections

5 Finger accidents between tubes during work

6 Ankle injury caused by stepping on a splint
while handling raw materials

7 Knee injury due to collision with anti-rust oil
container

8 Finger stenosis due to a fall due to the

material holder while moving to the pin holder

Hand stenosis occurs between the collet chuck
9 and the tool during product transfer in the pin
and collet chuck

In the process of discharging the fin tube, the
equipment does not stop and catches the
product, causing finger stenosis due to gloves
being wrapped.

10
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Table 4. PPE Matrix for Transport Maintenance Activities.

Eye Face Foot Hana Hearin, el

High-Visibility High- High- Harness

Verify that all PPE is OSHA-approved.

®

Head protection
Falling or fiying objects,
overhead cojects

Eye pmm n
Blowing dust or parleles, melal &
i o i, ki qlm'w

Hearing pratectio
Loud toois and
poarly mainlzined equipment

Hand protection
Sharp or fat objects, chemicals,
siviogizel or actical hazanss

&

Hamnass lanyard
Warking mors than 6 feet or mare
abowe a lower iovel

GChaps pants
Chainsaws

Foot protection
Falling o ralling ob)
sharp or heavy ok

14

Fig. 6 Types and CIaSS|f|cat|on of PPE.
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Table 5. Experiment environment.
Classification Contents
Learning image |416 x 416 pixel
Batch size 16
Epoch 50, 76, 100
Algorithm YoloV5 Small, Large, Xlarge
Experiment GeForce RTX 2060 * 2 .
environment Pytorch 1.9.0+ cul02 CUDA:0
(6144Mb RAM)
Time required |1.73 h
proclzi?rfgosl;eed 90 fps
Input image size | 320 x 416 pixel
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training.
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Fig. 11. Result of Yolovs5 X large model image data
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(c) Prediction Recall curve
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