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Abstract
	There are two types of fuel gases that are normally piped or reticulated to end-users which are liquefied petroleum gas (LPG) and natural gas. Due to its very low boiling point, natural gas is transported in pressurised vapour state from gas processing plants or terminals via pipelines to end-user appliances. There is no natural gas storage at the consumer’s premises. LPG, due to its relatively higher boiling point, is transported by road tankers in the liquid state from refineries or terminals and stored at consumer’s premises in storage vessels before it is vaporised and piped to end-user appliances. Hence, in LPG systems there is a risk of liquid being leaked or released from the system. Small volume of liquid LPG leaks from the storage system will expand to become an enormous volume of flammable vapour/air mixture, which may give rise to BLEVE (boiling liquid expanding vapour explosion). Since there is no natural gas liquid at the consumer’s premises, similar leakage of natural gas will give rise to a much smaller volume of flammable vapor and air mixture. Therefore, the purpose of this project is to study the piping installation and distribution in the real application. Comply of MS 930 and MS 830 standards during pipe system installation, performing leak test, pressure test and purging process as stated in Code of Practices and Safety should be taken would be cover in this report.  In conclusion, the pipe stress analysis calculation proposed is able to compute the stress for the piping system in this project. In addition, modification of the supports location can be considered to ensure the system is adequate for public safety once it operates.








1.0	Introduction
	In gas system design, there are two categories of system which are transmission and distribution. For transmission, it only refers to natural gas where the natural gas will deliver from upstream to downstream by using transmission line. Meanwhile for distribution, it can consist of natural gas and liquefied petroleum gas. Distribution is where the fuel either natural gas or liquefied petroleum gas is distributed to consumer.
	The Reticulated Gas System involves a pipe network that supplies cooking gas to individual flats through a centralized gas bank. Reticulated gas system promises an uninterrupted supply and a host of other benefits for the households. For that purpose, before service pipe system was installed, piping specification need to be considered first. For internal piping, seamless pipe ASTM API 5L or 06 Grade B SCH 40 was used.
	Piping work for SCH 40 steel pipe with welded method and for galvanized iron pipe must be with treads method. The quality of piping materials and piping support shall be substantiated by mill test certificates or by identification stamping. Stamped identification shall be strictly in accordance with requirements of the manufacturing specification.
	Gas reticulation project involves of pipe measurement, pipe cutting, threading and joining, installation, leak test, pressure and flow measurement. All this scope of work is needed due to the industry requirement in gas engineering course working life. 

2.0	Objective
1. To expose and enable students relate theory and practical of gas engineering course. 
2. To gained an experience which called PBLab concepts.  




3.0	Scope of the Project
1. Implement MS 930 and MS 830 standards during pipe system installation. 
2. Performing leak test, pressure test and purging process as stated in Code of Practices
3. Explain the safety procedures during performing a pipe installation.

4.0	Literature Review
4.1	Requirement before Installation (PTI and PTO)
	In submitting to the PTI to the Suruhanjaya Tenaga there are some content that should be including with the form:
1. ATI form (JG 8)
2. The offer letter of the project
3. Work schedule for the project
4. Equipments that shall be used
5. Calculation of pressure drop in the pipe
6. Calculation for the size of the pipe
7. Background of the contractor
8. Certificate of the welder and other employees
9. Drawing of the project
	The PTI should be submitted to Suruhanjaya Tenaga at level 12. The approval will be process within 3 weeks by Suruhanjaya Tenaga.





4.2	Requirement before Operate (ATI and ATO)
	In submitting to the ATO to the Suruhanjaya Tenaga there are some content that should be included with the form:
1. ATO form (JG9)
2. B form
3. C form
4. Record of 24 hours
5. Drawing picture-picture of the project

	The ATO should be submitted to Suruhanjaya Tenaga at Level 12. The approval will be then process within 2 weeks by Suruhanjaya Tenaga.

4.3	Gas Load and Pipe Size Determination
4.3.1	Gas Load 
	The volume of gas accounted for should be determined from the manufacturer’s input rating, gas supplier, equipment manufacturer or competent personnel. Estimation on equipment’s rating is as shown below in Table 1.0:
Table 1.0: Approximate Gas Input
	Minimum Demand of Typical Gas Appliances in BTUs Per Hour

	Appliance
	Demand in BTU/hour

	Barbecue (residential)
	50,000

	Domestic Clothes dryer
	35,000

	Domestic Gas Range
	65,000

	Domestic Recessed Oven Section
	25,000

	Gas Refrigerator
	3,000

	Storage Water Heater up to 30 gallon tank
	30,000


	The determination of the gas load is among the first requirements in order to determine the pipe size. The information needed in order to determine the amount of gas consumption is the amount of the gas consumption of each combustion appliances and the number of such appliances to be installed. The total connected hourly load should be the basis for storage and pipe sizing for all equipment that may be operating at full capacity simultaneously. However, a coincidence factor (CF) can be established and may be used with the approval of Energy Commission (as per MS 930). Coincidence factor is the ratio of the maximum demand of a group as a whole to the sum of the individual maximum demands of the several components of the group. It is dependent upon the number and types of gas appliances installed.
	There are three methods in order to estimate the value of gas coincident factor. Those three ways are:
1. Based on meter rating

2. Use empirical formula
Formula shown below can be used to calculate the CF (normal practice locally)

		CF = 0.95/n0.5

where n is the number of unit specified premises











3. Use table:
Table 2.0: Values of Coincident Factor
	No. of units
	Value of CF
	No. of units
	Value of CF
	No. of units
	Value of CF

	1
	1.0
	15
	0.225
	100
	0.152

	2
	0.68
	20
	0.209
	150
	0.143

	3
	0.538
	25
	0.198
	200
	0.138

	4
	0.453
	30
	0.190
	250
	0.134

	5
	0.395
	40
	0.179
	300
	0.132

	6
	0.353
	50
	0.171
	400
	0.128

	7
	0.320
	60
	0.165
	500
	0.126

	8
	00293
	70
	0.161
	600
	0.124

	9
	0.271
	80
	0.157
	700
	0.123

	10
	0.252
	90
	0.154
	> 1000 
	0.0.120




4. Research (Residential area)

		CF = 0.7781/ (n0.2357)

where n is the number of unit specified premises


4.3.2	Pipe Size Determination
There are four methods that are widely used to determine the pipe size:

1. NFPA No.54 (National fire Protection association) Method
2. Clifford Method
3. Cox’s Method
4. Pauls’s Method

In this report, we will use Cox’s method to determine the size of pipe used in the system.
Cox’s Method (supply pressure used above 29.4 kPa.G)

The maximum flow capacity of each pipe at 20 m/s can be calculated as below:

                          Q max = 1.8/102 x π x D2 x (101.3 + Ps)/101.3

where:
Q max	 = Maximum flow rate (Sm3/hr) at 20 m/s flow velocity
Ps	= Supply pressure (kPa.G)
D 	= Pipe inner diameter (mm)

	The pressure drop of the size pre-determined above to each appliance shall be calculated by equation above. However the maximum allowable pressure drop is 15% of supply pressure. If not, select bigger pipe size for that section to provide the sufficient pressure or pressure drop within 15% of supply pressure.
	In that case, piping cost effect should be also taken into consideration, so that 2 or more piping sections or portions might be selected to bigger pipe size. This means that, the downstream pipe size must be bigger than the upstream.





			Q = K √ ((P12-P22) × D5/S × L)

where:
P1 & P2	= Absolute pressure (kPa.abs)
S		= Specific gravity
Q		= Flow rate (Sm3/hr)
L		= distance (m)
D		= pipe inner diameter (mm)
K		= Cox’s coefficient = 1.69 x 10-3

4.4	Pipe Route Identification
	In order to determine the route of the piping system, there are a few rules that needed to be followed.
1. Avoid slide slopes and cross slopes.
2. Avoid unstable slope.
3. Avoid any crossing, if possible
a. River, highway, culvert etc
b. Cross at straight section
4. Avoid cemeteries.
5.  Avoid Natural Park and reserve land.
6. Avoid religious places.
7. Avoid community places.
8. Avoid pocket land

5.0	Materials and Methods
5.1	Equipment Used
	Below are the list and quantity of equipments used in gas reticulation system project:

Table3.0: List of Equipments Used 
	Equipment
	Quantity

	Pipe ( inch)
	1 x 3.5m

	Pipe ( inch)
	1 x 1m

	Valve ( inch)
	7

	Valve ( inch)
	2

	1st stage regulator
	1

	2nd stage regulator
	1

	High pressure gauge
	1

	Medium pressure gauge
	1

	Low pressure gauge
	1

	Gas Meter 6m3
	1

	Coupling
	2

	Union
	2

	Bush ( inch to  inch)
	2

	Elbow ( inch)
	5

	Tee ( inch)
	3

	End cap
	1

	Teflon tape
	10

	Pipe trench
	A set

	Treading Machine
	A set

	Air Compressor
	1



6.1	 Results 
Meter clocking:
	TRIAL
	VOLUME FLOWRATE (m3/20s)
	VOLIME FLOWRATE (m3/hr)

	1
	0.02
	3.6

	2
	0.017
	3.06

	3
	0.013
	2.34



From the specification of the meter, it is capable to read accurately below than 2.5 m3/hr. So here, the flow rate that having through the meter should been commission to follow the specification. All the data are collected and the calculation done. By manipulating the valve, the requirement specification which is 2.34 m3/hr obtained. This value is in a range of the meter capability and also follows the customer demands.










 6.2	 Discussions

In order to maintain the pipe that being install, several step should be made such as stated;

	Maintenance Items
	Frequency

	1
	Detailed visual survey for pipe, connections, valves and equipments by using gas detector or soap liquid.
	Every Two Years

	2
	Detailed visual inspection for pipe support and surrounding
conditions around piping and gas appliances
	Annually

	3
	Inspection for PE/Steel transition joints.
	Annually

	4
	Air-tightness test for leak check testing.
	Every Three Years

	5
	Painting & labeling.
	Every Five Years

	6
	Inspection and functional test of valves and regulators.
	Annually










7.0	Conclusion 
	In conclusion, this project allowed students to comply with the right procedure for gas reticulation system as stated in Malaysia Standard. The installations of gas piping system should follow the standard operating procedure as highlighted in MS 830 and MS 930. A safety aspect is very important to the people that deal with the LPG gas and also do the installation works. After the installation was completely done, the integrity of the pipes should be maintained such as do detailed visual survey for pipe, connections, valves and equipments by using gas detector or soap liquid, inspection, painting and labeling. The defects of pipeline contribute to explosion and affect the safety of people surrounding. 

8.0	Recommendation
1. Pipe testing process should be tested by using water because of ease process and economically used.
2. Polyethylene pipe (PE) is recommended in distribution pipeline system to prevent corrosion occurred. 
3. All measuring equipment including valve and flow meter used in the project must be approved by the authorized board.
4. This project must be come out with grouping presentation to evaluate student’s understanding and gas theory mastering.
5. Open all windows and doors so that the gas can escape.
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