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Abstract

The selection of hazard identification techniques that are suitable for factories of different sizes and different
production processes is complicated and takes time to study and to consider all operations. We have developed
the Overall Operation Hazard Identification Model: OOHIM. This model covers all operations of industrial plant with
different production processes. It can be applied to all types of industries. It is a technique that is not complicated and
is easy to use. The strengths of the Checklist Technique, the What- if Technique, the HAZOP Technique, and the
JSA Technique are used to develop the OOHIM technique.

The results of the research showed that the OOHIM is able to search for risk factors of small industrial plant
at medium and large size in Nakhon Ratchasima province and is compared with the Checklist Technique, It was found
that it can be searched for risk factors, covering all 4 operations better than the Checklist Technique. This research

tests and compares with only one hazard identification technique. More research should be done to compare OOHIM
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with the other Hazard Identification methods. The OOHIM techniques can be developed to be more effective by adding

a checklists item.

Keywords: Hazard Identification, Operation, Safety
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Table 1 Show hazard identification data for 3 group factories
Technical factory %
Checklist 60 85
JSA 9 13
What if 1 1
HAZOP 1 1
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Table 2  Show the reasons for the 39 factories that are unable to identify hazards
The reasons of unable to identify hazards Factory %
1. Not enough personnel 20 51
2. No knowledge in the operation 10 26
3. Do not know must identify hazards 9 23
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Operations

Inspection topics

A: Human error A1. Do not use personal protective equipment.

A2. There is a chance that the sharp object is cut, clamped, bumped.

A3. There is a chance that employees will fall from a high place or slip down.

A4. Not following the specified procedures

A5. Staff lack expertise, physical condition is not ready

B: Machine & Equipment error B1. The machine has a high pressure, steam system, high heat, low temperature.

B2. The machine has no protective equipment such as cover, sensor

B3. The machine has no protection against radiation, noise, dust, smoke, vapors.

B4. The machine has no electric shock protection system

B5. The machine has no emergency stop button or emergency stop system

C: Standard and method error C1. There is no working standard used to control operations

C2. No emergency plan

C3. The standard is complex and unclear and not enough warning

C4. The standard does not cover legal requirements

D: Environment and facility error D1. The structure of the building or utility system does not comply with the law.

D2. There is no protection or control system when errors occur

D3. There is no indication of the state of a public utility system.

D4. No maintenance plan and monthly, annual audit plan

D5. Insufficient controls and lack of qualifications
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Figure 2 Show the process of manufacturing dust cover
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Table 4  Show results of risk factors recording by OOHIM technique
A: Human B: Machine & C: Standard and D: Environment and
Process error Equipment error method error facility error

A1l A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 D1 D2 D3 D4 D5
P1 P P P P
P1-1 P P P P
P2 P P P P
P2-1 P P P
P2-2 P P
P3 P
P3-1

Comment Comment Comment Comment

P1: A4 Employees do not know
the sequence of steps to fill.
P1-1: A1 There is no protection
device while filling the plastic
granules.

P1-1: A4. Employees do not
know the sequence of steps in
storage and movement of raw
materials.

P2: A2 The work conveyor can
be clamped because there is
no cover.

P2: A3. No sign to prohibit
unrelated people on the 2nd
floor of the device

P2-1: A4. The employee
doesn’t know the sequence of
steps to change the mold.
P2-2: A4. The employee

does not know the sequence
of steps to open the coolant
system.

P2: B1. Cutting blades that
are extremely hot when in
contact with plastics while the
machine stops incorrectly.
Fire may occur.

P2-1: B1 The cooling water
system will not flow, causing
the plastic palletization system
to overheat. May cause a fire
P3: B2 The cutter cover has
no sensor. might the Em-
ployees put a hand into the
machine while the machine is

running

P1: C1 There are no
standards and proce-
dures for adding raw
materials.

P1: C2 There is no
emergency plan when
raw materials fall to the
ground.

P1-1: C1 There is no
standard in the storage
and movement of raw
materials.

P2-1: C1 There is no
standard procedure for
changing mold.

P2-2: C1 There is no
standard procedure
for coolant operation
systems

P1: D2 No equipment to protect
the environmental impact in the
event of material leakage

P1-1: D2 The storage building
does not have a material barrier
to find leaks or water barriers
from firefighting.

P2: D4 No machine mainte-

nance plan

nAarhasauiuduzasltadnnoudlulssnudadilay

NANNITLIIRATIHA285T OOHIM Tunszuanms

WRNNaNVUaaansuazAENITINNTANNUREAN Y
159919 WuiladuiFed 18 :18n5 G9uaadlu Table 4
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Table 5  Show results of risk factors recording by checklist technique
Check result
No Question Key point record
Yes No N/A
Checklist for storing raw materials
1 [E] Is the location of the building suitable? P Store together with general raw
materials.
2 [E] Is storage appropriate? P Put on a wooden pallet
3 [E] Are there firefighting equipment or not? P
4 [E] There is an emergency plan in the event of a spillage of raw materials P none
or chemical
Checklist for raw material storage management
5 [S] There is a clear label indicating the raw material name. P
6 [E] With FIFO disbursement P none
7 [H] There is a duty determination. Occupational health, disbursement, 5 S. P none
8 [H] Is there a regulatory body? P none
9 [H] Do you have personal protective equipment to use? P
10 [H] Is there a facility for operators? P
11 [E] Is there a rule for operators if material spills occur? P There is no document to
proceed.
12 [E] Is there a device to clean the raw materials if spills occur? P Device not found
Checklist for raw materials
13 [E] Are materials or lammable substances? P
14 [H] Are employees wearing personal protective equipment? P
15 [S] Is there a manual for raw material transportation? P There is no document to
proceed.
16 [H] Are employees trained in emergency plans? P No document
17 [H] Training for personnel regarding the use of personal protective equip- P No document
ment
Checklist for machinery and equipment
18 [M] There is a document recording the inspection of machinery and equip- P
ment before working.
19 [M] The machine has a label indicating the control button. P
20 [M] The machine has an emergency stop button in the right position. P
21 [M] The machine has a cover to protect in danger point. P
22 [M] With documentation of routine maintenance P No document
23 [M] The machine is installed with a ground wire. P
24 [M] The machine has a warning system for abnormalities. P
Checklist for operational
25 [S] Have standard documents for work P
26 [H] Staff are trained to have skills. P
27 [H] Employees follow the specified procedures. P
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Table 5  Show results of risk factors recording by checklist technique (Cont.)
Check result
No Question Key point record
Yes No N/A
28 [H] There is a clear positioning of equipment in the work area. P
29 [H] Supervisors regularly check the work of employees. P No document
30 [S] Changes in processes have been recorded. P No document

Remark: H ; Human M ; Machine S ; Standard E ; Environment
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Show results comparing OOHIM techniques and checklist techniques with 4 operations

Operation

Hazard Technical

Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 7 (39%) 3 (17%) 5 (28%) 3 (17%)
Checklist 5 (36%) 1 (7%) 2 (14%) 6 (43%)

msdumniladpideslaginaiia OOHIM wuilade
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Figure 3 Show results comparing the risk factors of OOHIM

technique and Checklist technique in all 4 operations
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Table 7  Show results comparing OOHIM technique and Checklist technique in small industrial plants
Operation
Sample factory Hazard Technical
Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 6 (26.1%) 4 (17.4%) 8 (34.8%) 5 (21.7%)
Small factory 1
Checklist 9 (40.9%) 3 (13.6%) 4 (18.2%) 6 (27.3%)
OOHIM 2 (20%) 2 (20%) 3 (30%) 3 (30%)
Small factory 2
Checklist 8 (40%) 2 (10%) 4 (20%) 6 (30%)
Human e HOHIM = = Checklist Human = (JOHIM = = Checklist
40.0% A1
40.9%,\
Environment & Machine & Environment &3".""/ AR Machine &
Facility Equipment Facility 20.0 Equipment

34.8%
Standard &

Method

Figure 4 Show comparison results Small factory 1

30.0%
Standard &

Method

Figure 5 Show comparison results Small factory 2

Table 8  Show results comparing OOHIM technique and Checklist technique in medium-sized industrial plants
Hazard Technical Operation
Sample factory
Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 3 (27.3%) 3 (27.3%) 3 (27.3%) 2 (18.1)
Medium factory 1
Checklist 3 (30%) 2 (20%) 1 (10%) 4 (40%)
OOHIM 4 (26.6%) 3 (20.2%) 4 (26.6%) 4 (26.6%)
Medium factory 2
Checklist 3 (23.0%) 2 (15.6%) 3 (23.0%) 5 (38.4%)
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Figure 6 Show comparison results medium factory 1
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Figure 7 Show comparison results medium factory 2
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Table9  Show results comparing OOHIM technique and Checklist technique in large industrial plants
Operation
Sample factory Hazard Technical
Human Machine & Equipment Standard & Method Environment & Facility
OOHIM 5 (25%) 6 (30%) 5 (25%) 4 (20%)
Large factory 1
Checklist 4 (31%) 3 (23%) 2 (15%) 4 (31%)
OOHIM 5 (26%) 5 (26%) 4 (22%) 5 (26%)
Large factory 2
Checklist 4 (33%) 3 (25%) 2 (17%) 3 (25%)
Human —— OOHIM = = Checklist Human ——OQOHIM = = Checklist
33%
31% é%
:M%\ VRN

Environment & s Machine &
2¥o, 30%
Facility - Equipment

25%

Standard &
Method

Figure 8 Show comparison results large factory 1
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Figure 9 Show comparison results large factory 2
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