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1. Background Information

The lIsracli gas energy market is going through a turmoil period.
Recently discovered natural gas maritime resources will change the face of
energy utilization in the state of Israel. Simultaneously, passionate discussions
between leading economic and political figures for the distribution of revenues
of the local gas exploitation reserveirs are taking place. In the meantime, gas
consumption expenses of the medium and small consumers are being
forgotten.
The current report will raise current inconsistencies of the load expenses to
such consumers. The detrimental action of averaged regional temperatures
corresponding to desert regions of the world in the incidence of the gas quality
being distributed for consumption will also be presented. The technique for
distributors/manufacturer companies’ revenue optimizations by utilization of

the local hot temperatures will be disclosed.

The ultimate goal for the purchasing of gas is by the energy it provides. The
burning of gas fluid supplies energy for home heating and cooking.
The energy that gas provides is obtained by a chemical reaction. The gas is

burnt in environmental oxygen and a certain quantity of energy is obtained.

Gas distribution in Israel is delivered from

a.-Liquid Petroleum Gases (LPG) distributed by individual gas cylinders
which are sold by the gas net weight e.g. 12kg, 48kg;

b.- LPG bulk storage tank which supplies to a number of housing clients
(condominium);

c.- Natural gas (LNG, Liquid Natural Gas) distributed by a city network.
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The current report will only refer to the LPG part of the gas business and the

consumers’

a.

economic injury by the ambient temperature difference utilization.

LPG: It consists of petroleum distillates volatile product such
propane and or butane. Generally, it is a mixture of these two
compounds. According to the website of the Israeli Ministry of
Infrastructure the local distributed LPG is composed by 80% gas
butane and 20% gas propane. It is supplied by
distributors/manufacturers in liquid form either in individual gas
cylinders purchased by gas net weight those contain or by a
network fed from a LPG bulk storage tank that serves a
condominium. In this last case, the gas amount consumed is
measured in cubic meters by a gas meter located at the client site
point of entry. In both cases, the individual cylinders or the bulk
storage tanks contain the gas in liquid form. The environment
supports the heat necessary for vaporization of the liquefied gas.
The fluid is administered to the consumers in gas form.

Natural gas: Known as LNG. It is composed of gas methane. 1t is
supplied to the consumers in a gas form. This item is out of the

scope of the current document.

The procurement of energy is done by a chemical reaction depicted as follows.
C3H; * (gas) + 5 O, (gas) ———> 3 CO; (gas) + 4 HL0 (liquid)
C;Hg: Propane

Os: Oxygen
C0O,: Carbon Dioxide
H;O: water

* assuming the gas is propane, only for illustration
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By burning the gas with oxygen, a quantity of energy is obtained. The heat
developed is utilized in domiciliary heating systems and for home/industrial
food cooking.

The quantity of the energy obtained it is known as the Heat of Combustion.
The energy obtained from the burning of the gas is dependant on the weight

quantity of the burnt gas. Gases are known that considerably change the

volume that they occupy by modifying the applied pressure and temperature. It
is figurative to see how a child’s toy air filled balloon modifies its volume
depending on the ambient temperature.

In order to know the exact quantity of energy in calories the burning of a

specific gas is delivering and comparing the obtained data with alternative gas

sources, the mass of the burnt gas is measured or the volume of the gas

that it occupies at base conditions of 15°C of temperature and 1

atmosphere of pressure.

The fundament of the above statement is due to the gas’s properties. The mass
will remain constant but the volume it occupies changes by the pressure or
temperature it is storaged. Next document item will explain the scientific basis

of the gas’ physical state properties.

2. Physical and Chemical Properties of Gases
All gases change their occupied volume as their temperature or pressure are
modified. These physico-chemical properties are particularly important in
gases.
A weight of gas occupies a defined volume at certain temperature. As the
temperature increases, the gas ocoupies a larger volume, but the mass (weight)

of the gas remains constant.
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The pressure at which the gas is compressed it also plays an important task in
an inverse direction than the temperature. When the pressure is increased the
gas occupies a smaller volume.

This physico-chemical law can be explained by an arithmetical equation
known in the field as the general equation of the ideal gases. The relationship

can be observed at equation (1).

PV
- % constant number (1)

Where the P represents the pressure in atmosphere units, V is the occupied
volume in liters units and T the temperature in Kelvin units. The three
parameters cannot be set arbitrarily at the same time. Two can be pre-
established in advanced. About the 3™ parameter in the row, mother-nature
does not permit it to have the freedom to decide by itself. All three, when

related by the equation (1) should comply with the constant number.

Therefore, and considering constant the environmental pressure of |
atmosphere, while the temperature (denominator) is increased the volume also

increases to keep maintaining the same constant number in equation (1).

Therefore the gas occupies larger volumes in warmer ambient temperatures.

The mass of the gas will remain constant.

3. Gas Supply; Cylinders vs. Storage Vessel
The Israeli market has two different marketing models of LPG gas supply.
a.- LPG cylinders

b.- Bulk storage LPG tank that services a condominium.
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The basic technological principles of the two above mentioned marketing models
are similar. LPG is storage in a big tank vessel in the case of the condominium
distribution or into gas cylinders that contains the LPG quantity. In both cases the
liquefied gas is vaporized to gas inside the cylinder or tank. The gas is conducted

by a pipeline and is distributed to consumers’ home/offices.

The mode that consumers pay for the gas fluid consumed is completely different.

While the consumers purchase cylinders, the gas fluid is commercialized by
weight (e.g. 12kg, 48kg ete). In this case the amount of energy that the consumer
is purchasing it is perfectly known by the client. The client knows the gas net

weight declared at the cylinder’s labeling.

When the gas fluid to consumers is provided by vaporization of the LPG

contained in a bulk tank, each consumer/client is paving for_ the volume

quantity_of gas that has passed through a gas meter. This measuring

instrument is similar to the meter which records the quantity of domiciliary
potable water consumption.

At the cylinder or bulk tank LPG distribution infrastructure, there is a pressure
regulator in the pipeline that establishes a constant pressure in the gas line that
conducts the gas into the consumption point (home, office). This gas regulator
establishes that the pressure of the gas line passing through the gas meter is about
1.03 atmospheres.

In the case of the condominium distribution model, the gas meter is installed after
the regulator. The gas-meter is fed with a constant pressure which is determined

by the gas regulator device.
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4. Consumption Converted to Basic Conditions

Since LPG buik storage clients purchase their evervday gas consumption by

volume measured by the gas meter, and the volume is modify by current evervday

ambient conditions of temperature, there exists an uncertainty how much energy

consumers are purchasing everv day,

This is the reason that for comparing volume consumption, related prices and/or
alternative gas sources the gas volume is converted to basic conditions of 15°C of
temperature and | atmosphere of pressure.

LPG Gas obtained different sources (manufacturing/distributing companies,
geographical sites, relative chemical composition of the main two gases) can have
different physical-chemical properties of e.g. modification of the volume vs.

temperature increase, and/or the energy content per unit of volume.

It can be said that the gas at the pipeline through the gas meter is at the ambient
temperature of the day of consumption. The gas regulator in the line keeps the
pressure constant at 1.03 atmospheres through the whole year, according to its

labeling.

For comparison purposes and making extreme calculations, it can be shown which
is the volume occupied by Im® (cubic meter) of gas at actual conditions of use
during a hot summer day (30°C, 1.03 atm) when it is converted to the basic
conditions as defined by the American Code of Federal Regulations and by
American Standard of Testing of Materials.

The calculations:

Actual Conditions of Use for a Hot Summer Day (extreme conditions, on

purpose):
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Pressure, Py: 1.03 atm, pressure in the line, dictated by the pressure regulator
Temperature, T;: 30°C, ambient (equivalent to 303 degrees in scale Kelvin)

Volume, V|: 1000L (1m®)

Basic conditions
Pressure, P,: 1.0 atm, ambient pressure
Temperature, Ty: 15°C (equivalent to 286 degrees in scale Kelvin)

Volume, V,: The basic volume that the gas will occupy at the basic conditions

By utilization of equation (1)

P1xV1 B P2 xV?2
T T2

Vs, is:

V2 _PleleZ
T T1xP2

Vo - 1.03 atm x 1000L x 286K
B 303K x 1.0 atm

V,=972.211 L or 0.9722 m°

1 m’ (cubic meter) of gas read by the gas-meter at the actual conditions of use

in_a _hot summer day of 30°C is equivalent to 0.972 m® when measured at

basic conditions. The gas-meter reading will be 2.9% in a hot summer day of

36°C than a measurement being done at the basic conditions of 15°C of

temperature and 1 atmosphere of pressure.

The difference in temperature of 15 degrees equivalent from an average

environmental temperature of 30°C  to_ the basic temperature for

standartization of 15°C is linearly proportional.
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The above calculation can be done on weight basis for a more straight understanding.
It can be shown that the mass of the gas obtained by the consumers is less with the

increasing ambient temperature. In this case a derivative of equation (1) is utilized:

Pv_—_%’;ﬁxRxT @)

Where, (P), (V) and (T) are the pressure, volume and temperature of the gas under
calculations. (R) is a constant number known as the universal constant of the ideal
gases. (m) is the mass of the gas that occupies Im? of volume at the conditions of
use. (M) is the molecular weight of the gas utilized in the calculations. For this

simple example the molar mass of propane is utilized.

The mass of the gas is calculated as follows:

m = PxVxM

RxT
Therefore the mass of the gas consumed at condition (1) for a hot summer day of
30°C would be:

1.03 atm x 1000 L x 44 gMol™?

M = 0.082 L atm mol-1K-1x 303 K

m = 1824.03 g of gas
At standard conditions of 1 atmosphere and 15°C, 1m” of gas is equivalent to:

1.0 atm x 1000 L x 44 gMol™*

M sd = 5082 L atm mol-1K-1 x 286 K

mg = 1876.17 g of gas



Veretnik & Lozansky PN HN PNOVN

Toxicological Consulting INNPIOPID NIV
License 557863354 557863354 ..y
POB 14193, Beer Sheva, lsrael VAW IND 14193 10
Phone: 972-54-2131782; 972-54-6751052 054-6751052 ,054-2131782 D0
Fax: 972-57-7976660 O57-7976660 : 0PSO
E-Mail: toxenv(@gmail.com toxenvi@gmail.com : 37M1T

27 T 12 Ty

When consumers are charged for 1m°> of gas in a hot summer day (30°C and pipeline
at 1.03atm), they receive a quantity of gas of 1765.76g.

At standard conditions of 15°C and 1 atmosphere, the volume of im® of gas is
equivalent to 1876.17 grams of gas. The amount of energy is proportional to the gas
weight.

Energy is directly proportional to the weight of the gas fluid. Consumers receive less
energy with increasing ambient temperatures. The percentage of change is similar to
the volume calculation shown previously in this document. Consumers receive 2.9%

less energy in a hot summer day, when a temperature correction is not applied.

Manufacturers and distributors purchase the fluids according to international common
practices of making the volume of the transaction converted to standard conditions
while those companies supply the gas fluid according to standard conditions of use.

An artificial increase of the company gas fluid stock by 2.9%. if the gas fluid is

supplied in a 30°C ambient temperature day occurs.

5. The Science that Serves Economic Interests

The international commerce on gaseous fuels is regulated by international
agreements and standards. The most renamed organization is the ASTM
International, formerly known as the American Society for Testing and Materials
(ASTM), which is a globally recognized Jeader in the development and delivery of
international voluntary consensus standards. Today, some 12,000 ASTM
standards are used around the world to improve product quality, enhance safety,
facilitate market access and trade, and build consumer’s confidence.

ASTM establishes principles for regulating the international commerce on

petroleum products, crude oil, Hquid fuels, gas mixtures etc. Those rules define
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one of the most important parameter called the “Heat of Combustion, Qg”. This
parameter can be expressed in units of energy (e.g. Megaloules, MJ, or Calories,
cal) per unit of mass (Kilograms, Kg), and represents the amount of energy that
one kilogram of gas is capable to provide.

The Heat of Combustion is measured following precise ASTM instructions on the
methodology and instrumentation to be utilized. Those are published in official
ASTM documentations listed in the bibliography section of this document. The
determination of the Heat of Combustion of different gases is aiming to grade the
economic value of the gases per kilogram of burnt gas. As much the gas is capable
to deliver more energy per one kilogram, this gas is relatively more expensive.
Each kilogram of burnt fuel can deliver more heating.

The weight of the gas is the basic parameter required for measuring the Heat of
Combustion released by the chemical reaction (1). United States regulations have
adopted ASTM recommendations in this regard. The US Code of Federal
Regulations (CFR) has dictated that for commercial applications and transactions
the base conditions of 15°C of temperature and 1 atmosphere of pressure should
be adopted and the volume of gas being commercialized should be converted to
these basic standard conditions.

Operatively, in the day to day commercial gas transactions, it is easier to measure
the volume (liters or cubic meters) that are changing hands in a commercial
operation, than to measure the weight that requires large scales. Since there is a
drastic change of the occupied volume of gases with temperature and pressure
modifications, and for the sake that the commercialization is based on the amount
of energy that it is negotiated, the CFR with ASTM assistance have established
corrective protocols for converting the volume of the gases at any temperature, to
the volume that such a gas would occupy if its temperature would be 15°C and |
atmosphere of pressure. This is done in order to eliminate arguments regarding the

quantity of liters of gas involved in the business.
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6. Gas Purchased by the Final Consumer
The final consumer that purchases gas sourced energy obtained from a bulk
storage tank for domiciliary purposes is being charged by the volume (cubic
meters and/or liters) the gas-meters dispense. The current unit of measure is
the cubic meter which is equivalent to 1000 liters.

The amount of enerey that these clients purchase is less while the ambient

temperature increases.

This argument is based on the volume expansion the gas fluid achieves with
increasing temperature. The amount of liters dispenses during a cool and warm
temperature of a commercial operation will be the same. Since that at higher
temperatures the volume is expanded, that implies the user gets less gas weight
with increasing temperature, therefore the user gets less energy in a warm day.
The volume measured and dispensed by the gas meters at both extreme
temperature of the day will be the same. The amount of energy (or the weight)
will be different and it will be subordinated to the temperature of the gas fuel
dispensed.

The volume expansion for gas is based in the technical details of propane or
butane, chemical compounds known to be the major components in the LPG
mixture.

While major fuel commercial operations between industry corporations are
being done by converting gas volumes to a temperature of 15°C and a pressure
of 1 atmosphere, the final consumer that purchase gas at ambient conditions
does not enjoy from such a temperature correction.

The volume-temperature deviation described above makes the consumers to
purchase less energy in warmer days while manufacturers/distributors
maximized revenues. The warmer the day, the larger revenues fo the

manufacturers/distributors occur.
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Such disinterest for a temperature/pressure correction on behalf of the
distributors/manufacturers implies an artificial gas inventory increase for these
companies. This situation can be seen as a corporate purchasing of Im® and
consumers being supplied with 0.972 m® in a hot summer day of 30°C.

It is possible to eliminate such a divergence between the conditions of use
which are dependant of the ambient parameters and the fixed base conditions
by a feature called the —temperature compensator- that it can be installed in the
gas-meters.

The temperature compensator correction is done by a. simple arithmetical
calculation. Nowadays, there exist different alternatives based on electronic
mechanisms that allow for such a conversion.

Gas-meters with temperature compensators are being commercialize around

the globe.

7. The Situation in the State of Israel
It can be assumed that the average temperature of the distributed gas is that of
the average ambient temperature.
Due the combined facts of the abundance of sunny days, the intense sun
radiation, the lack of polymeric/plastic thermal coating for the pipelines and
cabinets intended to protect the domiciliary infrastructure it can be easily
argued that the average temperature of the gas supply in Israel has higher
temperatures than the average ambient temperature.
According to this type of practices, manufacturers/distributors networks that
purchase a volume of gas converted at 15°C and 1 atmosphere according to
international common practices for gas commercialization and thereafter sell
the gas merchandise at higher ambient temperatures. In this way,

manufacturers/distributors optimize their earnings at the customer’s expenses.
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This trend may conduct to fraudulent practices that optimize the gas expansion

with increasing temperatures. These activities involve examples as follows,

a: The lack of protective plastic/polymeric membrane to the metallic
pipeline that it is capable of isolate the sun radiation impact and
heating.

b: Lack of closed ventilated cabinets to protect regulators, gas-meters
and valve distributors from direct sun radiation impact.

¢: Deliberately construction design for gas pipelines and bulk tanks in
condominiums to be geographically oriented and exposed to direct

sunlight impact.

Nowadays, there are technological features that permit the modification of the
purchased amount of gas and converted as it would be at 15°C and 1
atmosphere. This is known as a temperature compensator routine. The gas-
meter dispenses a volume of gas that it is converted mathematically to the
volume that it should be at 15°C and 1 atmosphere. This is done by measuring
the gas temperature at the time of dispensing and performing a simple
calculation. Electronic devices with suitable computerized algorithms are
capable of performing this type of temperature corrections. Such gas-meters
devices are already installed for example in the US and Canada. There are
plenty of manufacturers around the globe that offer their gas-meter
temperature compensators in the internet. US Code of Federal Regulations
requires that the amount of gas energy purchased by the consumers should be

expressed equivalent to base conditions of 15°C and 1 atmosphere of pressure
30 CFR §250.1203.
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Unfortunately, the State of Israel apparently does not have any regulation on
the subject.

Canada and part of the US have an average temperature of less than 15°C,
Therefore, if the gas fluid is sold at temperatures less than 15°C, volumes are
converted at 15°C. The dispenser gas-meter would show a larger volume after
the correction than it is dispensed without the correction if the gas temperature
is below 15°C.

8. Experimental Facts
8.1. It can be said that the temperature of the gas fluids dispensed by the
gas-meters is represented by the ambient temperature. The average
temperature difference between the max and min temperature recorded in the
State of Israe! is about 12 °C at the Beer-Sheva region.
The averaged 12°C temperature through the whole year marks an
approximate 2.5-3.0% less energy purchased by the consumers between the
maximum and minimum averaged temperatures of the day.
The maximum and minimum temperatures ever recorded per each month of
the year are also detailed. It is possible to observe that there are much more
maximum temperatures above 15°C than minimum temperatures below
15°C. Historically, there were days with extremely hot temperatures. The
Beer-Sheva and Tel-Aviv areas are taken as examples.
All this data reinforce the fact that the average temperature in the state of
Israel is far above the 15°C of the standard temperature for commercial
operations between the large corporations.
Although the average difference is around the 10°C, it is important to
mention that the extreme cases of maximum and minimum temperatures
carry differences over 30°C in the same month. 1t is clear from the data

tables that during the whole year is possible to measure very high
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environmental maximum temperatures while the minimum values under the
15°C are really a few.

Table 1 shows the average maximum and minimum temperature in Beer-
Sheva according to the Israel meteorological Service. The maximum and
minimum temperatures ever recorded at the Beer-Sheva region are also

ohserved in table 1.
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Table 1 (Beer Sheva Area)

Month | Min/°C | Max/°C | Differencerec | 501 | Abselute | Absolute
Max /°C | Min /°C | Difference,°C
Jan 7.5 16.7 9.9 284 1.4 27.0
Feb 7.6 17.5 9.9 31.0 0.5 30.5
Mar |93 20.1 10.8 354 2.4 33.0
Apr 12.7 258 13.1 40.9 4.0 36.9
May |15.4 29.0 13.6 42.2 8.0 34.2
Jun 18.4 31.3 12.9 41.2 13.6 27.6
Jul 20.5 32.7 12.2 41.5 15.8 25.7
Ago 209 32.8 11.9 40.5 156 24.9
Sept | 195 31.3 11.8 41.2 13.0 28.2
Oct 16.7 28.5 11.8 39.6 10.2 29.4
Nov 12.6 23.5 10.9 34.0 34 30.6
Dec 8.9 18.8 9.9 3i.4 3.0 28.4

Table 2 shows the same type of data for the Tel-Aviv region. All the information

about the ambient temperatures in the State of Israel was obtained from the official

website of the Israel Meteorological Service.
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Table 2 (Tel Aviv Area)
Month | Minee | MaxeC Average Absolute | Absolute | Absolute
Difference/°C | Max /°C | Min /°C | Difference,°C
Jan 9.6 17.5 7.9 26.8 2.5 24.3
Feb 9.8 17.7 7.9 29.6 2.6 27.0
Mar 11.5 19.2 7.7 35.2 3.5 317
Apr 14.4 22.8 8.4 40.4 7.0 334
May 17.3 24.9 7.6 43.5 11.2 32.3
Jun 20.6 275 6.9 37.6 15.0 22.6
Jul 23.0 29.4 6.4 37.4 19.0 18.4
Ago 23.7 30.2 6.5 344 20.0 14.4
Sept 1225 29.4 6.9 354 15.7 19.7
Oct 19.1 273 8.2 384 11.6 26.8
Nov 14.6 234 8.8 353 6.0 29.3
Dec 11.2 19.2 8.0 27.9 4.0 23.9

If temperature compensator gas-meters were installed at the distribution

installation it would be readable that feature at the gas-meter eyelid. The

temperature compensator gas-meter would have shown a difference of approx

2.9% less gas consumed for 15°C degrees temperature difference (3.9% less

gas consumed for a 20°C difference between the normalized basic temperature

of 15°C and an ambient temperature of 35°C). This range is fully proportional

for smaller temperature differences.

The clients are not noticed any time by the distributors/manufacturing

personnel that would have been more profitable for them to purchase the gas
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supply during the coolest period of the day or on the contrary, that during the
warmer hours the price of the gas liter should be cheaper due to its lower

energy content.
9. Inconsistencies in the Invoice of Gas Network Clients
It is important to mention that there are two inconsistencies in the invoice that are

received by the clients of the LPG bulk tank gas network. Following, the description.

9.1. Inconsistency 1:

Network gas distributors/manufacturers describe in the invoice the unit price 1m?
(cubic meter) supplied to the point of consumption. The pressure and temperature
conditions for the definition of the unitary 1m’ are not described in the invoice.
Invoice’s details are described in the reference section of this document.

Following the calculations describe in the item (4) of this document, it can be
assumed that this unitary 1m”® is being measured at the actual conditions of use of 1.03
atmosphere and 30°C when extreme ambient parameters are taken for calculations.
This represents a hidden price manipulation that:

The price of the 1m® described as the unitary price in the bill corresponds in fact
to 0.972m> when it is converted to standard conditions of temperature (15°C)

and pressure (I atmosphere).

0.2. Inconsistency 2:

Equations (1) and (2) described in this document can be utilized to establish a
comparison between the price of a cubic meter of gas (1m’) gas when it is supplied in
gas cylinders or obtained of a bulk storage tank serving a condominium.

For the sake of comparison, and in agreement with international common practices

that govern the activity, it is essential to utilize equations (1) and (2) in order to
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convert the gas obtained from a cylinder or bulk storage tank to standard conditions of
1 atmosphere of pressure and 15°C of temperature.

We have inquired that 48kg LPG cylinder cost approximately 450 NIS (PazGas,
Amisragas,GasGal, Beersheva, VAT included).

With the utilization of equation (2), it can be estimated the amount of gas that it can
be obtained at standard conditions of 1 atmosphere of pressure and 15°C of
temperature.

Gas mass (m) = 48 kg or 48,000 grams

Temperature (T, 15°C) = 288 K (Kelvin units)

Pressure (P) = 1 atmosphere

Volume (V) = To be obtained

Molecular weight = 55.2 grams/mol, the molecular weight corresponds to the gas
composition of the Israeli marketed LPG according to the Ministry of Infrastructure

website (80% butane and 20% propane),

PV=2xRxT (2)

The volume delivered by the gas contained in the cylinder when calculated at standard

conditions will be:

mxRxT
MxP

48,000 gms x 0.082 L atm mol 'K~ x 286 K
55.2 gms mol™x 1 atm

V =20,393 L or 20.39 m’
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The cost of 20.39 m® (gas, latmosphere, 15°C) is approx 450 NIS, therefore the cost
g

per each single m? (cubic meter) of gas obtained from a cylinder will be:

450 NIS

2039 m3 22.06 NIS (VAT included)

Im® (1atm, 15°C) of LPG cylinder (48kg) =
for each 1m’ of gas obtained from a 48kg cylinder of LPG at standard conditions

of 1latmosphere of pressure and 15°C of temperature

When the gas is obtained by a gas network with a bulk storage the cost of im?®
obtained from a gas network should be calculated. In order to shorten the cost
differences we can assume that the gas invoice details the unitary price of tm’® of gas
at standard conditions (15°C, 1 atm). According to the observed invoices (described in
the references) a single cubic meter of gas costs between 29.5 to 37.5 NIS (VAT
included). These charges refer only for the unitary price of 1 cubic meter (1m®) gas
for consumption.

LPG sourced gas’ costs for 1m® (1 atm and 15°C) are: 22.06 NIS (VAT included)
when obtained from a gas cylinder purchase with a known net weigh by the
consumer and between 29.5 to 37.5 NIS (VAT included) when 1m® LPG gas is
obtained from a bulk tank storage.

Additionally, clients of gas networks are being charged for a bi-monthly fixed
downpayment of 22.7 to 36.4 NIS (VAT included) alongside the quantity of gas

consumption description.

10. Summary
When the consumers purchase energy by gas consumption, the gas is delivered
through standardized units of gas volume (cubic meters). The energy contained in
the gas is proportionally dependant on the gas net weight.
The volume (liters or cubic meters) occupied by a gas mass, changes drastically

with temperatures and pressures. The higher the temperature, the volume of the
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gas expands, and in a unit of volume less net weight of gas is contained. Less
energy is contained as well.

As for example international standard organizations (ASTM and ISO) or the
United States law determine that the amount of energy contained in the gas is
according to its weight or to an occupied volume defined under standardized
conditions of 1 atmosphere of pressure and 15°C of temperature. Those
organizations also determine that in commercial transactions where the gas fuel is
commercialized in volume (liters or cubic meters), the gas volume should be
converted to the equivalent volume it would occupy at 15°C of temperature and |
atmosphere of pressure. These conversions are done by simple arithmetical

equations.

When individual consumers purchase gas based energy by consumption of the gas
obtained from bulk storage tanks that serves a condominium they buy less energy
as much as the days get warmer. As an example, a cubic meter of gas (1m’,
1000L) of gas a particular consumer purchase during a period of time, results in
less energy as the period of the year goes from winter to summer or from daytime
to nightime. In hotter days, the fuel expands and therefore the client gets
approximately 0.972 m” in a 30°C ambient temperature day.

The gas-meter consumption will still read 1m’, but this gas volume consumed
when converted to 15°C of temperature and 1 atmosphere of pressure will be
equivalent to 0.972 m’. Therefore less energy the consumers obtain in hotter
times. The average daily temperature in Israel is over 15°C.

Gas manufacturers/distribution corporations purchase 1m’ at standard conditions
and deliver to the clients 0.972 m® approx in a 30°C day and proportionally. By
this business model, large manufacturers/distributors corporations achieve an

artificial increase (2.9%) of the gas stockpiles with a concomitant optimization of
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the revenues obtained if the consumer utilization temperature of the gas is about
30°C.

The volume expansion of fuel in warmer temperatures may conduct to fraudulent
activities to maximize the revenues of the manufacturers and/or distributors.
Practices like direct sun exposure to gas bulk tanks and pipelines, lack of
plastic/polymetic coating of the pipelines, luck of protective cabinets to the
pipelines and gas-meters and even on purpose design orientation of gas
conducting pipelines on the side of the building facing extended sun exposure
during the day.

If temperature compensated gas-meters, already in use in the US and Canada as an
example would be utilized at the local gas lines, consumers would have been
saving cubic meters of gas due the effect of temperature expansion would have
been neutralized.

There are no defined conditions of pressure and temperature in the gas bill for
setting the unitary price of 1m® purchased by gas network clients. The higher the
temperature the lower the quantity of gas the clients receive.

The price of 1m’ gas differs substantially if the gas is supplied by gas cylinders of
by a gas network that gets the gas from a bulk storage tank. As presented in the
bill this difference is only based on the unitary gas unit (Im?), and only refers to
the consumed volume of gas.

Gas network clients are charged a fix monthly down payment of unknown
reasons.

The consumers do not have the required information to know that more or less

energy can be purchased according to the ambient temperature of the day.

In summary, gas network clients, received less gas quantity as the ambient
temperature increases, the manufacturers/distributors increase artificially their

gas stockpiles by purchasing gas at standard conditions of 1 atmosphere and
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temperature of 15°C, gas network clients do not know the effective price they are

paying for the product,rthe Im?

of gas obtained from a gas network is
considerably more expensive than the Im® of gas obtained from cylindets, no gas

quality reasons justify this difference.

11. Conclusion
Gas network consumers are buying gas fluid with less energy while the ambient
temperature gets hotter.
The drastic volume modification of gas with increasing temperatures may conduct
to fraudulent practices in detriment of the consumers.
Gas network consumers are economically harmed by receiving less gas quantity
according to increasing ambient temperatures, not knowing the exact price of the
Im’ gas being purchased due to gas changing properties by temperature/pressure
modifications, paying an overpressure in comparing 1m? price of the gas obtained
from gas cylinders and paying a monthly fixed extra fee of doubtful origin.

All above in the context of no gas quality gains. All in all, LPG.
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