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Applications

Media: natural gas, LPG, liquefied gas, city pipeline gas, etc.

Pressure Range:
G1.6~G4 for 0.5kPa~10kPa
G6~G25 for 0.5kPa~20kPa
G40 for 0.5kPa~30kPa
Material: steel / aluminium body
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USING GAS SAFELY, FAIRLY, INTELLIGENTLY!

IOT SMART GAS METER

The meter mentioned below refers IoT smart gas meter. "loT"

indicates the Internet of Things, "GX” indicates the nominal flow rate is

Xm¥h of the gas meter.
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1. Advanced Technologies 2. Dimensions and Weights
A
Qinchuan loT smart gas meter composed of sensing unit, control unit, ) A . e ' DA,
and information storage unit with the sensing functions (gas meter volume }{;—L“'mm =/ . N e
measurement, voltage detection, environmental magnetic field detection) and f e = ——u o ol
control functions (prepaid management, smart valve control management,
smart protection, information security management) . Sl — 9L c b
® Patent Technology .
It’s patented product (Invention patent No.: ZL 2008 10045805.2), and its g
smart control technology was identified as ‘'International Leading 2 " .
Technology" (issuing No.: 9512014Y1424). B
G1.6/G2.5/G4 (steel body)
(2) Electro-mechanical Valve
This series of gas meters use bidirectional blockage-free gear-driven special A . . D
electro-mechanical valve (patent No.: ZL 2012 1 0336374.1), was identified as ]_‘_[;' f : - b &
i i iccyyf S p— \jl e =
"International Leading Technology" (issuing No.: 952014Y0340). The valve T D e ( T
uses two-way non-blocking gear transmission E\:l l
technology, through the gear drive, increasing the O dadl .. bbbl le als = :h,
power and reducing the current of the switch a' (.\ » ‘ P \ | ;
valve, eliminating leakage and valve enable shutoff, -~ &—— J (meter adaptor thread: M30*2)
to ensure the stability and reliability of the valve l » AN = L7 N
control. The valve parameters as below: ) )
internal leakage <10mL/h G6/G10/G16/G25 (steel body)
switching valve current on: 40mA, off:20mA
switching valve duration on:0.8sec, off:0.1sec . G1.6/G2.5/G4
durability test sealing meet requirement after Item Unit steel / aluminium G6 G10 G16 G25 G40
switching 30,000 times. A mm 130/ 130 250 280 280 335 320
B mm 205 /173 350 410 410 470 512
® Joint Welding Technology C mm 225/223.5 300 420 420 510 568
This series of gas meter’s joint adopts resistance welding technology D mm 163/ 163.5 210 240 240 290 431
(Invention patent No.: ZL 2008 1 0045807.1), which realizes precise E mm 69/ 63 90 112 112 138 211
positioning to the joint size, eliminates the impact on the inter-machine after G mm / R1 R11/2 R11/2 R2 R2
the whole machine is sealed, and keep more stable and reliable of pressure F mm / G11/4 G2A G2A G2 1/2A M80*3
loss and small flow rate. Weight kg 2/18 6.2 12 12 28 44
G1.6/G2.5/G4 (aluminium body) 2




4. Types & Features
3. Technical Data

Performance IoT-G1.6 10T-G2.5 [oT-G4 10oT-G6 1oT-G10 loT-G16 loT-G25 1oT-G40
4.1 NB-loT smart gas meter
Max Flow Rate gmax (m3/h) 2.5 4 6 10 16 25 40 65
Min Flow Rate gmin (m3/h) 0016  0.025 0.04 0.06 0.1 0.16 0.25 0.4 "=  NB-loT transmission;
Working Pressure 50kpa = Remote charge, remote valve control, remote
Wisr i Ve 3 0VDC~3.7VDC meter reading, remote tired pricing, remote price
) adjustment, etc;
Battery Life 10 years
= Licensed band;
Quiescent Current <30uA
= Prepaid via mobile APP, online platform;
Max Working Current <80mA <150mA
= Temperature compensation; (optional)
Valve Durability =30000 times
Pressure Loss <250P3 <350Pa 4.2 loT smart gas meter (LoRa/LoRaWAN)
Conversion Error <0.01m3 <0.1m3 *  LoRa/LoRaWAN transmission;
Working Temperature -10°C~+40C = Remote charge, remote valve control, remote meter
Storage Temperature -20C~+60C reading, remote tired pricing, remote price
Transmission Frequency 470MHz~510MHz adjustment, etc.;
Transmission power <50mW = self-build network integrating into operator network,
Products meet the PR China national standard GB/T6968-2011 "Diaphragm Gas Meter". unlicensed free band;
The products comply with the National Measurement Verification Regulations of the PR China JJG577-2012 "Diaphragm Gas Meter". = Prepaid via mobile APP, online platform;

Products meet the PR China construction industry standard JG/T162-2009 "residential remote meter reading system". " Temperature compensation; {optional)

The product complies with the C//T499-2014 "Shut-off Diaphragm Gas Meter" of the PR China's Urban Construction Industry.

Products comply with Chengdu Qinchuan 10T Technology Co., Ltd. Enterprise Standard Q/73479987-8-1-2015 "Smart Gas Meter".




4.3 loT smart gas meter (safety shut off)

= safety shut off control technology;

= Alarming and shut off when gas leakage,
= abnormal high flow rate, continuous
overtime flow rate, long time gas undetected,
safety reset, etc;
= Remote charge, remote valve control, remote
meter reading, remote tired pricing, remote
price adjustment, etc.;

= Prepaid via mobile APP, online platform;

= Temperature compensation; (optional)

5. loT System Structure

Qinchuan loT gas meter’s operation system as below:
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5.1 User platform

The user platform directly face to the user in the IoT smart gas meter operation
structure. By means of receiving the perception information, making this perception
information convert into control information and sending control instruction meanwhile,
finally realize the users enjoy the gas services.

On-line query
On-line Paying
On-line prompt

User services

On-line early warning

Service data download

Business declare

The users can make payment by the means of on-line banking, mobile banking,
self-service terminals, wechat pay, alipay, etc. The users can enjoy the on-line query
function by the means of telephones, computers, self-service terminals, etc. Support to
send various prompts to users through short messages, wechat, E-mail, etc. Support to send
early warning information to users such as gas leakage, battery voltage too high or too low,
magnetic interference, recharge prompt, expired service life, long-term non-use, long-term
use, etc. by means of network communication such as telephone and computer. The gas
users realize use gas intelligently through user terminal functions.

5.2 Services platform

The services platform is a functional platform that connects the management platform

and user platform and provides services and resource sharing to users and gas companies.

|oT smart gas meter system connects the gas operator’s management platform with
gas users through the network service platform which includes public service system and
gas operator’s service system. Through the network service platform, the gas operators can
provide the users with meter perceived information, and the government can also provide
users and gas companies with information resources, laws and regulations, policies and
other services as needed. Meanwhile, the network service platform of loT smart gas
metercan be compatible with the public platform of the government and provide the
service support for gas users through big data and cloud computing functions.

5.3 Management platform

As the core platform of IoT smart gas meter operation system, the management
platform realizes the gas company’s management function of the entire operation system

through the gas company management system.

Remote Valve Control Management

Remote Lock&unlock Management

Remote Price Adjustment Management
Ladder-pricing Management

Information Security Management
Communication Device Management

AMR Management
Operation Maintenance Management

User Management

System Upgrade Management
Perception&control Information Statistical Analysis

|
H

Gas Company's loT
Management System

The gas operators through the gas management system can not only achieve
operation maintenance management, communication devices management, AMR
management, remote valve control management, ladder pricing management, information
security management, etc, but also provide the gas information service to users by service
platform after the perception information was processed.

The application of gas integrated management system has reduced the difficulty of gas



company’s management, improved the gas company’s management efficiency, and realized
the the gas company’s intelligent management of the gas.

5.4 Sensor network platform

Our company’s sensor network platform forms a star shape network with loT smart gas
meter terminal, loT smart gateway and base station, integrates and applies by radio
frequency technology, LORA communication technology, GPRS communication technology,
internet technology, which realizes the real-time, two-ways, long-distance, low-power,
big-data wireless remote communication between IoT smart gas meter and gas
management system. While realizing the real-time remote intelligent management and

service of gas, it also satisfies the requirements for the safety of communication technology
in gas use environment.

a. The loT smart gateway is install outside of the gas meter to implement one gateway
control multiple gas meters.

Intelligent Sensor

Perception&control Module C°""“""'°‘“'°"
Modu e

x| | loT Smart Gateway

Communication
[vtoaute " [P RS Module

Intelligent Sepsor

Perception&control Module Communication
Module

-
Base Station
EI—ED

Intelligent Sefpsor

N Communication
Perception&control Module

b. The loT smart gateway install inside of smart sensor to implement one gateway control
one gas meter.

loT smart gas meter

perception& - communication | I
control module (_:) module+gateway X InterrIEt
L
h

GPRS Backbone
Network

|_.||

loT smart gas meter = =
perception& ~{—3 communication J L Base Station
control module <

|~ module+gateway | RRU |(_ BBU I

loT smart gas meter —l =

perception& ——3 communication
control module —— module+gateway

Low Power Star Network

5.5 Perception &control platform

Perception &control platform implements various perception and control functions in
the gas operation process through the smart sensor (loT smart gas meter), thereby

achieving intelligent management, security management, and intelligent protection of gas

meters. As shown in figure 7.



+Remote recharge

= Automatic meter reading (AMR)

+Remote valve control

»Remote valve lock&unlock

+Remote ladder pricing

«Remote real-time price adjustment
= Remote real-time prepayment

+Remote query

«Data timing upload and process
= Fault and safety shut-off alarming

+valve shut-off failure prompt

=valve shut-off record and query

«safety valve shut-off parameter settings
+Remote ladder pricing adjustment

+Max use flow rate settings

«continuous use time settings

= Real-time prompt low battery voltage
+Meter reading time settings

= Real-time display various alarm information
+Real-time clock synchroniztion

+Measurement information management

Smart Sensor
(loT smart gas meter)

« Shut-off valve and alarming when long time unused

« Shut-off valve and alarming when anomalous tiny flow rate
+Shut-off valve and alarming when anomalous mass flow rate
+ Shut-off valve and alarming when continuous flow rate time out
< Shut-off valve and alarming when flow rate overoad

+ Shut-off valve and alarming when gas leak

+ Remote safety shut-off valve

+ Shut-off valve and alarming when pressure Is too low

+ Shut-off valve and alarming when magnetic interference

+ Shut-off valve and alarming when battery voltage protection
+ Shut-off valve when external alarm signal input

=+ Safety reset

= Security manage gas meter information

+ Security manage communication information

+ Security manage system information

The perception function is the main mode of information acquisition in the loT smart gas
meter operation system, including metering function, flow rate sensing function, current
detection function, voltage detection function, magnetic interference detection function, gas
leak detection function, etc. Through the comprehensive perception of 10T smart gas meter,
gas users and gas companies can accurately grasp various types of information related to the
use of gas.

The control function is the basis for realizing the control of the loT smart gas meter
operation system. Our company’s intelligent control technology has been identified as
“Leading International Technology”, including intelligent management, intelligent protection,
information security, safety valve shut-off.

Intelligent management function is required by gas company management and service,

covering dozens of management functions.

Intelligent protection function is the immune system of the perception &control platform
and it’s the function that protects management function to running normally. Including
over-current protection, high-voltage protection, low-voltage protection, fault diagnosis, etc.

Information security management function is to ensure the security of the perception
&control platform information.

Safety valve shut-off function is a guarantee for the safe use of gas, including 11 safety
shut-off functions.

Through the cooperation among the above five platforms, a complete IoT smart gas
meter operation system was formed, and users have fully achieved use gas safely, fairly, and
intelligently.



6. Performance Parameters

Iltems

Parameters & Class

Remarks

Electro-mechanical

Conversion Error

+1 pulse equivalent

Under 1 million pulse tests, the error
cannot exceed one pulse, which is
much higher than Chinese and
international standards.

Control Valve Leakage Rate <10ml/h
Control Valve Durability =30000 Times
transmit power <25mW
receive current <40mA
Co;;;r;tr;neictf::ison emission current <150mA
Modulation GFSK
I2Cinterface rate <50Kbps
Reliability (MTBF) 40000h
Operating Supply Voltage <6V (d.c.)
Maximum Operating Current <80mA
Static Operating Current (battery-powered) <20uA

Explosion-proof Performance

Meet the requirements of GB/T3836.1-2010, GB/T3836.2-2010 and GB/T3836.4-2010, and obtain
the explosion-proof certificate issued by the national designated explosion-proof inspection agency.

Safety Valve
Shut-off
Functions

Gas Leak Shut-off

Under normal use conditions, when the gas meter receives an alarm signal from the gas alarm,
it will cut off the gas within 10s and output an alarm signal. At the same time, the alarm information
and valve shut-off information will be reported to the management platform.

Overload shut-off

When the flow rate of the circulating gas meter exceeds 1.2 times of the maximum flow rate of the
gas meter, the gas meter will be shut-off within 120 s and alarming.

Abnormally Large Flow Rate
Shut-off

When the flow rate of the circulating gas meter exceeds 1.5 times the maximum load flow of the gas
user, the gas meter will be shut-off within 120 s and alarming.

Abnormally Small Flow Rate
Leakage shut-off

When the gas meter reaches the set value for a flow duration less than 2 times the initial flow rate
(maximum 10 d), the gas meter will be shut-off and alarming.

Continuous Flow Rate
Timeout Shut-off

When the gas meter continues to be used for more than set period of time at any relatively constant
flow rate, the gas meter will be shut-off and alarming.
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Shut-off valve for long time
unused

Under normal use conditions, when the loT smart gas meter does not detect the flow rate within 30
days, the meter will be shut-off, and at the same time the alarm information and valve shut-off
information will be reported to the management platform.

Safe Reset Function

After trouble clearing, the gas meter can be safely reset when meet certain conditions.

Shut-off Valve when low gas
pressure

Under normal conditions of use, when there is gas flow in the gas meter, and the gas pressure is
continuously detected to be less than 0.4 kPa, the gas meter will be shut-off within 120 s and
alarming, and report the alarm information and valve shut-off information to the management
platform.

Shut-off valve when
earthquake

Under normal conditions of use, when an earthquake of magnitude 5 or higher occurs near an loT
smart gas meter, the meter will be shut-off and alarming.

Electrostatic discharge
immunity

Meet the requirements of Class 3 test specified in GB/T17626.2-2006.

Electromagnetic
Compatibility RF electromagnetic field

immunity

Meet the requirements of Class 3 test specified in GB/T17626.2-2006.

Test frequency: 80MHz ~ 1000MHz,
field strength: 10V/m, modulation
80% AM, 1kHz sine wave.

Sealing performance

With the means to seal or identify the destruction of external forces.

Enclosure Class

Meets the IP65 level specified in GB4208-2008.

Storage Temperature

The minimum storage temperature range is -20°C to +60°C.

Working Temperature

The minimum working temperature range is -10°C to +40°C.

Constant Damp Heat Test

Under the condition of constant humidity and heat, there is no rust in the continuous shell for
48hours, and conversion error, under-voltage warning, power failure protection, prepayment
control, information feedback, and prompt function are normal.

According to GB/T 2423.6-2006
hot and humid conditions: 40 °C +
2°C, (93 + 3)% RH.

Salt Spray Test

Under the condition of continuous salt spray test, there is no rust in the shell for 72 hours.
Conversion error, under-voltage warning, power failure protection, prepayment control, information
feedback, and prompt function are normal.

According to GB/T 2423.17-2008
test period of 42 hours of
saturated brine test.

Vibration Test

The connection of various components of the gas meter is reliable, conversion error, under-voltage
indication, power outage protection, prepayment control, information feedback, and prompt
function are normal.

According to GB/T 6968-2011
6.2.7.2 test.

Anti-magnetic Interference

400mT ~ 500mT magnet close does not affect the electronic measurement or valve closure.

Information Security

Using advanced key encryption algorithms (such as AES/DES), encrypt gas information by128-bit
encryption, and combine data scientifically and organically by security protocols.

Effectively prevent illegal
information theft and malicious
tampering, and effectively ensure
the safety and reliability of data.




7. International performance indexes comparison

: Europe Japan .
Items Standard Requirement EN16324:2013 JIA E 006-99 Qinchuan
C icati Meets th i ts of [2005]423 the Radio R lat
ommunication eets the requirements of | ] e Radio Regulatory 368~370 o 4707510
Frequency (MHz) Commission
Communication Distance o )
o ) Should have a longer communication distance no no 6
(Sighting Distance) km
) Meets the technical requirements of [2005]423 for micro-power
Transmitted Power mW . . ) no no 45
(short distance) radios equipment.
Emission Current  mA Emission current should ensure the safety of electronic no no 120
components, cannot produce radiation induced current, and

Receive Current  mA ensure that the battery life is over 6 years. no no 12

Dual power supply The design of lithium battery life

- No requirement (Market products |, )
(lithium battery The lithium battery does not need to be replaced during the is >12 years, ensuring the actual
are generally 10 years, only used for o
+dry battery) life cycle of the gas meter, and the dry battery can be replaced. , service life >10 years.
Battery Life >5 years safety shut-off function, not

A single power supply
(lithium battery)

According to CJ/T188-2004"User Measurements Conditions"4.1.3
stipulated that battery life is not less than 6 years.

including prepaid and other

management functions.

The design of lithium battery life
is >10 years, ensuring the actual

service life >6 years.

8. Product characteristic

8.1 Accurate measurement

1) Accurate mechanical measurement

a. The loT smart gas meter produced by our company regards the product as a whole in terms of definition or design concept, rather than simply retrofitting by the base table and the

attached device. In design, the electronic measurement and mechanical measurement were taken into consideration and realized the overall assembly and on-time inspection. The control

valve, electro-mechanical conversion devices, and circuit boards did not affect the accuracy of mechanical measurement.

b. Through the movement angle component space positioning technology, space angle measurement technology, membrana depth detection control technology, rotary volume

measurement fine-tuning technology and other patented technologies to ensure that the loT smart gas meter high flow rate error curve is controlled at =+

10
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8.2 Accurate electronic measurement

a. The electro-mechanical conversion device and the control part are designed and manufactured as a whole, and the signal transmission of the control part and the electro-mechanical

conversion is reliable and unified.

b. The use of double reed switches complementary counting, and a special process is adopted on the reed switch that does not affect it’s quality to ensure the reliability of

electro-mechanical conversion.

c. Through the fusion application of pulse buffer technology, signal preprocessing circuit, control circuit and reliable storage technology to ensure the reliability and accuracy of

electro-mechanical conversion and pulse signal transmission, reception and storage.

Through above technical means, the electro-mechanical conversion accuracy of loT smart gas meter which produced by our company reaches the electro-mechanical conversion error

does not exceed 1 conversion value within 1 million pulses, and the electronic measurement and the mechanical measurement are completely consistent.

. Qinchuan VS
Index anchuar:]::;iman gas National Standard Europe Standard National & Europe The patent and number supporting the technical index
standard
1) Angle detection table (ZL 2008 2 0064700.7)
2)A measuring device for measuring the swinging amount
amin<q<qts 3% GB/T 6968-2011 EN 1359: 1998+A1:2006 | Better than national gf)agoumﬁr aF'JUIStme:t t‘;"th (ZLZO? 2(0;L623§1621;”
I = HES P <g<an: +39 <a<ae: +39 mechanical counter for a gas meter
Indication Error qt<q<qmax: +1.0% Omin<q<<qgt: 3% Omin<q<<qt: 3% and European 0463819 8)

gt<g<gmax: *1.5%

gt<g<gmax: *1.5%

standard

Electronic
Measurement

Error does not exceed
0.0025%

No relevant regulations

EN16314:2013 Error
does not exceed 0.05%

Better than national
and European
standard

4) Remote Control Smart Gas Meter (ZL 20102
0263055.9)

5) Smart gas metering measurement system (ZL 2015 1
0795673.5 )

6)Intelligent gas meter electronic pulse buffer processing
method (ZL 2015 1 0055307)

Electro-mechanical
conversion

After the gas meter runs an
amount equivalent to 1
million pulse equivalents,
the electro-mechanical
conversion error is less than
one in a million.

GB/T6968-2011: After the gas
meter runs no less than 2 gas
equivalents that convert the
signal equivalent, the
electromechanical conversion
error of the auxiliary device
shall not exceed 1 pulse
equivalent.

EN16314:2013: After the
gas meter runs 5000
Qmax, the electronic

counting error does not
exceed 0.05%;

Better than national
and European
standard

9. Information Security

Qinchuan loT smart gas meter is embedded with our self-developed “Remote Control Smart Gas Meter Information Security Management Module”, and it adopted advanced key

encryption, power-off data protection, CRC check, and Data history traceability, gas meter ID management, and key upgrade, etc, which can effectively ensure the security and effectiveness
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of information, transmission, and exchange between the gas sales management system and the loT smart gas meter, as shown in Table below.

Qinchuan loT smart Qinchuan VS
Index gas meter National Standard Europe Standard National &Europe | The patents and number supporting the technical index
standard

Advanced key Ves 1) Remote Control Smart Gas Meter Information Security
encryption Management Module ( ZL 2013 1 0038629.0)

2) Smart gas meter with information security management ( ZL
20131 0114203.9)

3) Remote control smart gas meter embedded with information

CRC check Yes

b .
ata protection Ves

when power off GB/T EN 1359: Better than national security management module ( ZL 2013 1 0038485.9)
Data hi 1998+A1:2006 4) Remote control smart gas meter with information security
ata history y 6968-2011 No relevant and European .
bili es . No relevant management function ( ZL 2013 10114325.8) 5) Smart gas
traceability regulation . standard . o
regulation meter off-line data validation method ( ZL 2013 1 0198653.0)
ID management Yes 6) Remote Control Smart Gas Meter Information Security
Management Module ( ZL 2013 1 0038629.0)
7) Off-line data validation method ( ZL 2013 10198627.8)
Key upgrade Yes 8) Remote Control Smart Gas Meter Information Security

Management Module ( ZL 2013 2 0055840.9)

10. Valve shut off safety

Qinchuan loT smart gas meter also has overtime protection function and flow overload protection function, which ensures that the gas meter can be safely shut off when it is not used for
a long time, over flow rate, overtime use, or mini leak, while it is not relevant regulations in the European standard and national standard.

Qinchuan loT National Europe RIS
Index S EEr | SEmk Standard National &Europe The patents and number supporting the technical index
standard
Shut off valve when mini leakage Ves 1) Full-sealing smart gas meter control box (ZL 2012 1 0336293.1)
8 2) Shut off type diaphragm gas meter (ZL 2014 1 0032763.4)
) 3) Smart Gas Meter Flow Awareness System (ZL 2015 1 0795452.8)
Shut off valve when overtime use Yes
EN 1359: 4) Gas meter shell seal assembly (ZL 2012 2 0381964.1)
Shut off valve when over flow rate Yes GB/T6968- 1998+A1:20 BeFter than 5) Shgt off type diaphragm gas meter. (ZL 2013 2 0609366.X)
2011 No 06 No national and 6) Bidirectional blockage-free gear-driven special shut off valve for gas
Shut off valve when gas leakage Yes relevant relevant European meter (ZL 2013 2 0496858.2)
regulation . standard 7) Safety shut-off remote control smart gas meter (ZL 2014 2 0045275.2)
regulation .
Shut off valve when long time unused Yes 8) Pressure sensor special for safety shut-off smart gas meter  (ZL 2014 2
0306746.0)
Leakage rate after shut off valve <20 mi/h 9) Safe’Fy shut-off s.ma.rt gas meter' (ZL 20152 0075301.0)
10) Main control circuit board sealing structure (ZL 2015 2 0542962.X)
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