


About the company

Energoflow AG is an ISO 9001 certified Swiss company dedicated to design, engineering and manufacture of
flow metering solutions and related products based on the ultrasonic technology.

AIM

We strive to provide state-of-the-art, cost effective turnkey technical solutions to our valued clients throughout
the world for fluid measurement and monitoring in related fields across a wide range of industries and
applications.

Experience, Expertise & Efficiency !

Our compact team of EXPERIENCED professionals with a vast global exposure is dedicated to provide the best
answer to client's requirements based on our EXPERTISE, and our business practices and management
concepts are aimed to provide the highest degree of EFFICIENCY.
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Gas Flow Meter HORN

25 20

G1.6 1:160 :

G2.5 1:250 4.0 20
G4 1:160 6.5 25
G6 1:250 10 25

Gas Flow Meter UHORN
Flow range Qmax, m*h

G10 1:250 16 25
G16 1:250 25 25
G25 1:250 40 32
G40 1:250 65 40
GB5 1:250 100 40
G100 1:250 160 50
G160 1:250 250 80
G250  1:250 400 80
G400  1:250 650 100
G650  1:250 1000 150
L"r_| Internal batteries RS232/RS485 (optional)
Extemnal power supply |'(({': Embedded flow corrector, P and T sensors

ﬂ Needs straight pipes before and after meter

IRDA port m No sraight pipes before and after meter




Gas Meter HORN

Gas Meter HORN is designed to measure the volume of natural gas or degasified hydrocarbon gas for households and
public utilities adjusting the measured gas volume, and displaying the amount of consumed gas on the meter indicator
with the ability to transfer information to a centralized accounting system.




Operating Principle

The meter is intended for continuous operation under the following conditions:
o Ambient temperature from - 25 to + 70 °C;
e Humidity not more than 95 % at temperature not exceeding + 35 °C and lower temperatures without
condensation;
e Atmospheric pressure from 84 to 106,7 kPa (from 630 to 800 mm Mercury);
e The highest operating pressure not exceeding 50 kPa.

The meters are produced of four nominal sizes G1,6, G2,5, G4, G6 in three maodifications:
e 1/0 — with optical port;
e 1/1 — with optical port and built-in wireless modem;
e 0/0 — without optical port and wireless modem.




Ultrasonic Gas Flow Meters ENERGOFLOW GF

Energoflow AG can provide flow metering solutions for the whole spectrum of applications required by the Gas sector.

Our flow meters can operate in a wide range of ambient conditions — we provide flow metering solution for very
cold regions {(ambient temperature -60 °C) as well as for hot locations (ambient temperature +70 °C).







Energoflow Ultrasonic Flow Meter GFE 212 for In-situ
Installation

Ultrasonic gas flow meter Energoflow GFE 212 is a brilliant example of genius engineering for achieving
optimal solution for gas flow measurement in large pipes and in cases where installation of inline meters is
technically or commercially not viable. The meter comprises electroacoustic transducers being hot tapped into
the existing pipeline and connected to a remote electronic unit.




High Accuracy Ultrasonic Flow Meters Energoflow GFE 404

Four-channel ultrasonic gas flow meter Energoflow GFE 404 is a MID/OIML certified specially designed
measurement device for applications where very high accuracy is required, e.g. for custody transfer
measurement of natural gas. The standard version provides a typical accuracy of 0.5 %, flow meters with an
accuracy of 0.2 % can be supplied after HP calibration on natural gas.

100 G650 3,0 4,0 33,0 1000,0
150 G1600 7,0 10,0 80,0 2500,0
200 G2500 12,0 17,0 125,0 4000,0

250 G4000 19,0 26,0 200,0 6500,0




Ultrasonic Gas Flow Meter GFA 202

Main technical features:
e the meter has two integral lithium batteries providing service life of 4 years
of stand-alone operation but can also be powered from external source;
e the device has pulse outputs as well as an RS485 digital output, and an
onboard user configurable communication module for data transmission;




50 G160 0,2 1,0 8,0 250,0

80 G400 0,5 2,6 20,0 650,0
100 G650 0,8 4,0 33,0 1000,0
150 G1600 2,0 10,0 80,0 2500,0
Installation configurations
Meter consisting of: EU and 1S Meter consisting of: EU, IS and a straight

A pipe run with a flow straightener

Electranic Unit
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Ultrasonic Liquid Flow Meters ENERGOFLOW LF

application over a vast range of process conditions:

for pipelines from DN25 up to DN7000

for flow speeds as low as 0.1 m/s and as high as 10 m/s

for ambient temperatures as low as -40 °C and as high as +70 °C and at 100% humidity

for liquid temperatures in the range of -20 °C upto 100 °C

in hard to access and unmanned locations

for liquid pressures as high as 400 bar

for fluids with a considerable amount of suspended solid particles and bubbles (up to 5% by volume).

The major advantages of the Energoflow LF series liquid flow meters are:

no obstruction to the flow and zero pressure loss

no moving parts and no mechanical wear or tear

easy installation and simplicity of use

easy integration into all kinds of process management systems

high accuracy, large turn-down ratio, reliable measurement and fast reaction to changes in process conditions.




Liquid Flow Meters LF(A) 101

The LF(A) 101 is the youngest member of the LF family. This is a single channel inline ultrasonic flow meter
specially designed for installation at remote unmanned sites susceptible to flooding and without power supply
facilities - a typical example of such application would be integrated monitoring systems for municipal water

supply.

To meet these challenges, these meters have a number of outstanding features :

Mairum Flow G4, m3/h
Mominal Flew 03, m3/h
Thresheld Flow Q2, m3h
Minirum Flow 01, m3fh
Lizast recorded Flow
Not less than, mi3/h
Base relative error, %,

Maximum fuid pressure, MPa
Fower supply

Data transmission modulis

Ingress peotection (IEC 529-89)

Ambient ternperature

Service life

TECHNICAL CHARACTERISTICS
4 | 50 | 6 | 8 | 100 |
20,0 31,25 50,0 78,75 125,0 200,0
16,0 25,0 40,0 63,0 100,0 160,0
0,128 0,2 0,32 0,504 0,8 1,28
0,08 0,125 0,2 0,315 0,5 0,8
0,04 0,0625 0,1 0,158 0,25 0,4

From Q{incl.) to Q, - £1%; From Q, to Q- 3%
il
Autonomous, 3.6 V, Battery capacity not less than 19 A*h
GPRS-modem; RF modem ISM

IP&E

From +5 to + 55 °C;

15 years




=

Liquid flow meters LF2 series

LF2 series liquid flow meters are based on a versatile remote installed electronics unit capable of carrying out
measurements in two independent channels as well operations with the obtained data. Thus it is possible to
measure flow in two different pipelines or in a single line with one or two sets of sensors. Depending on the
process requirements, the sensors can be clamp-on type or, where required, installed on the existing pipelines.
For higher accuracy, flanged inline sections with inserted sensors are recommended.

TECHNICAL CHARACTERISTICS

Parameter Clamp-on sensors Embedded sensors
Inner diameter of the pipeline, mm 50...>500 250...4000
Accuracy of flow measurement, % +1,0; 1,5 +1,5; +3;

Range of flow velocity measurement, m/s 0,1-10 0,1-10

Range of operating temperatures for the sensors, °C -20...100 -20...100




25 0,16 0,25 16,0 20,0
32 0,25 0,4 25,0 31,25
40 0,4 0,64 40,0 50,0




Liquid Flow Meter LF 131H for High Pressure Applications

For applications where the medium pressure is very high, e.g. measuring the flow of stratal water, we have
developed the model LF 131H. The device can be used for bidirectional measurement of flow of mediums at
pressure as high as 40 MPa. These flow meters are available in two versions - with an integrally mounted
electronics unit having an integral battery which provides complete autonomous functionality for more than
four years, or with a standard remotely installed electronics unit.

Operating temperature, °C -40 ...+60 °C
Gauge pressure, MPa 16 MPa, 25 MPa
Maximum flow Qmax, m3/h 71 180 285



Portable Ultrasonic Liquid Flow Meter Energoflow LF 2P2

The portable flow meter ENERGOFLOW LF 2P2 with clamp-on sensors is designed for use in field conditions
for monitoring and measurement of flow of liquids eg. water, oil and oil products, industrial chemicals,
solvents, etc. in fully filled pipelines. The set comes in a handy, easy to carry durable case and can be used
for:

e single channel {(accuracy £ 1.5%) and twin channel (accuracy £ 1%) flow measurements on a single pipeline
e real-time comparison or summation of flows in two adjacent pipelines (single channel mode per pipeline).

This set is a boon for repair teams and field engineers. The built-in digital oscillograph facility and in-line
calibration function make installation and commissioning very fast, simple and easy.

The flow meter can also be used as a fullfledged stand-alone liquid flow meter for in-situ installations in remote
locations.

The complete set comprises of the following:

1 LF 2P2 - Electronic unit (twin channel) with LCD display and keyboard 1 pc.

9  Measuring roulette 1pc
10 Standards strip for calibration of thickness gauge 1 pc
11 Connecting cables for transducers with connectors, 2 x 10 m 2 sets
12 Carrying case 1pc
13 Accessories for installation on pipes (chains and clamps) 1 set

Manufacturer's warranty certificate, instruction manual and software CD with cable (for connecting the
electronic unit to PC for data transfer and configuration) are provided with each set.

Pipe inner diameter, mm 50-3200
Accuracy of flow measurement, % +1,0; 1,5
Range of flow velocity measurement, m/s 0,1-10

Range of operating temperatures for the sensors, °C -20...+90




Reference Turbine Gas Meters EFS-T

Reference Turbine Gas Meters EFS-T are intended for installation on reference calibration rigs for calibration and verification
of gas meters of any type with air as operating environment. The meters are equipped with electronics unit (EU) and rotary

transducer with mounted binary pulse-frequency sensors and pressure sensors.
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Calibration and Proving Rigs for Gas and Liquid Flow Meters

We at Energoflow AG have designed and developed compact and effective rigs for calibration of gas flow
meters and liquid flow meters.

Capacity (m3/h) 45, 70, 120, 180, 280, 450, 600 650,1600, 2500, 6500, 10000
DN of calibrated flow meters (15, 20, 25, 32, 40, 50, 65, (40, 50, 80, 100, 150, 200,

80, 100, 125, 150, 200) 250, 300, 400)
Type of calibrated flow meters Ultrasonic, Electromagnetic, Turbine, Ultrasonic, Turbine, Rotary, Vortex

FOR LIQUID FLOW METERS:

Designed for automated testing, grading and calibration of meters, flow meters and mass meters of liquid
using two measurement methods:

e method of comparison with reference flow meter (mode 1)

e method of static weighing (mode 2).

FOR GAS FLOW METERS :

Designed for testing, calibration and verification of all types of gas flow meters. We can offer closed loop
versions designed for operation at atmospheric pressure on air, open-loop versions working on high pressure
and with natural gas as the calibration medium and closed loop versions for high pressure calibration on
medium selected by client (air, natural gas, nitrogen, carbon dioxide etc.)




Modular Gas Flow Meter Calibration Laboratory for High
Pressure Calibration on Natural Gas

Energoflow offers a novel solution — we have developed a compact laboratory for calibration and verification of Gas Flow
Meters of line sizes up to 8" (200 mm) at high pressure up to 50 barg and with natural gas as calibration medium.

The calibration rig shall be prefabricated as an integral module housed in a 40’ transportation container with controlled
ambient conditions and a smaller module containing all auxiliary equipment being fully functional at the installation site
as soon as power supply is switched on (Fig. 1, 2).

Fig. General layout of the modular Gas Flow Meter
calibration lab for high pressure calibration on natural gas

TECHNICAL PARAMETERS
Parameter Projected value
Calibration range 1-2500m’h
Calibration uncertainty - 0.3%
Calibration pressure . 0.5 - 50 Barg
Size range of gas flow meters 50 mm; B0 mm; 100 mm; 150
(DN} to be calibrated mm; 200 mm.

Total capacity 720 flow meters per annum




Portable Standards (Liquids, Gas)

A portable standard (intermediary standard, traveling standard) - is a secondary standard, designed for comparison of
measurement standards and calibration of measuring instruments (MI), which for one reason or another can not be directly
compared with each other e.g. in case of international comparisons when required standard’s transportation etc.

Portable standards are measuring instruments (complexes of measuring instruments) for transmitting size of physical units
from primary standards to those being attested (tested) and having capacity of being transported directly to the application
site of measuring instruments to be calibrated (attested).

Nominal diameter og the pipeline, Dn 50 15 15 2
Minimun flow rate, m3/h 6,0 0,6 0,12 0,012
Maximum flow rate, m3/h 60 6,0 1,2 0,12
Sistematic error, not worse, % 0,15 0,15 0,15 0,15

The main features of PS are:

e PS completely "conjugates” with the equipment of primary standard as well as with typical MI, calibration and proving
rigs, and additional equipment used for calibration




Ultrasonic Non-Intrusive Pig Detector ULIS-A

ULIS-A is a non-intrusive ultrasonic pig passage indicator designed for reliable detection of all kinds of pigs
used for pigging of filled pipelines. It also provides indication and estimation of accumulated debris in front of
the pig as well as the effectiveness of the pigging procedure. The device is certified as intrinsically safe for use
in hazardous areas.

The major advantages of the ULIS-A pig detector are:

e Non-intrusive design provides zero pressure drop and no obstruction to the flow or the pig and allows for
all kinds of applications - high pressure, sour service etc

e Any type of pig, sphere etc. can be detected in both directions

e There are no mechanical moving parts - so no wear or tear, minimum servicing

e The active nature of the ultrasonic device guarantees reliable pig detection eliminating false alarms due to
outside interference.




EASY INSTALLATION

1. Transducers of the detector should be installed on the pipelines to detect large-size objects (including pigs,
separating balls, gauges, diagnostics devices etc.), propelled by the liquid flow in the pipelines under
pressure for determination of the moment when the object is crossing the pipeline section under control.
A corresponding warning signal is emitted to the data collection system or to the Advanced
Communications System (ACS).

2. Detector also provides the detection of the so-called «paraffin plugs» (referred as plugs) in the oil
pipelines.

3. Detector is designed for the pipelines with passage diameter DN from 80 up to 500 mm and from 350 up to
1200 mm, and wall thickness up to 60 mm.

a. Detector consists of a electronic unit (EU) and an electroacoustic transducer (EAT) attached to the
pipeline surface by a mounting tool. EAT is connected to the EU by a 4-wire cable.
b. EAT transmits and receives an ultrasonic signal.

o

! Sensor

220VAC, 50Hz

R T———

—  Not More Than 500m —




Skid Design and Fabrication

Keeping in line with our principle of 3 E's — Experience, Expertise & Efficiency, Energoflow AG provides its Customer's with
individually designed, prefabricated and pretested instrumentation skids for various applications.

A typical skid supply project comprises the following stages:

Design — our team of engineers provides complete skid design services starting from a conceptual study of the technical
assignment and through finished drawings ready for fabrication. The design process includes detailed analysis of electrical,
instrumentation, programming and fabrication aspects. In close interaction with the Client, we devise optimal solutions for
the Client's requirements.

Fabrication — at our facilities, our technicians and engineers provide fabrication of skids from a wide range of materials
and instruments as per our own design or as per drawings provided by the Client. The strict quality control procedures and
use of latest technologies guarantees the best results.

Calibration and Controls — before shipping, our engineers make sure that all the instruments included in the skid are
correctly calibrated and properly wired and the control systems are adequately programmed. The Client gets a “Plug and
Play” module which provides full functionality and best performance.

Testing — all skid systems are vigorously tested at our facilities to ensure proper operation in the field and conformance
to the highest international Quality Standards.

Commissioning — our team of technicians will assist you with the commissioning of the supplied module at your facility until
you are completely satisfied with the skid's operation. We can also provide extensive training of Customer's personnel.

-

Design, Installation and Commissioning of Flow Metering and
Monitoring Systems

Energoflow AG can provide services for turnkey installation of flow metering and flow monitoring systems for various
applications. Taking into account the wide range of flow metering solutions developed by us, we can offer the Client
systems incorporating the latest developments in technologies and data transfer for virtually all types of fluids and process
conditions; be it utility water supply systems, leak detection systems for pipelines, custody transfer solutions for
hydrocarbons — you name it and we will do it.




Hot-tapping Installation and Commissioning
of Liquid and Gas Ultrasonic Flow Meters

Energoflow AG offers its services for design, installation and commissioning of flow metering units both for liquids (pipeline
DN 200-4000 mm) and gases (pipeline DN 200-2000 mm, pressure up to 63 bar) in-situ on existing pressurized pipelines.
The method involves the use of specific techniques and instruments and does not to interrupt the flow.

The method is especially effective for large diameter pipelines and in cases where flow metering is required in an existing
pipeline while interrupting the flow or draining the pipe is not feasible.

The method takes into account the actual geometry of the pipeline at the installation site, process conditions and other
local factors, thus providing highly accurate and reliable results.

Hot-tapping Device for Installation of Sensors in Pressurized
Pipelines Energoflow HSID-01




Green Power Solutions

Energoflow AG is dedicated to spread the idea of creating a better
environment by using ecologically clean solutions.
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www.energoflow.com
sales@energoflow.com
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