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Used Signs

Sign Description

Warning
Indicates a procedure that has to be strictly followed as
contravention may result in injury to personnel or loss of life

Caution
Highlights a procedure which, if not strictly followed , can
result in injury to personnel or damage to equipment

Note
@) Is an important element of the procedure and should be
observed
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In the design and construction of this equipment and
instructions contained in this manual, due consideration has been
given to safety requirements in respect of statutory industrial
regulations.

Users are reminded that these regulations similarly apply to
installation, operation and maintenance, safety being mainly
dependent upon the skill of the operator and strict supervisory
control.
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Manual Automatic Lubrication System Eng. Rev.0




"\
A g

Instromet

1 INTRODUCTION

The Instromet Turbine Gas Meter is a state of the art precision instrument,
which measures the flow of gases by means of a turbine wheel. As extension
to the known lubrication possibilities Instromet has developed an Automatic
Lubrication System. With the line pressure and an electrical signal this system
is able to lubricate the turbine gas meter independently. It will help to keep the
turbine gas meter in the optimum working condition.

The purpose of this manual is to provide a general guide to the installation,
operation and care of automatic lubrication system for turbine gas meter.
Every effort has been made to ensure that the information contained in this
manual is as accurate as possible, however, the continuous improvements
which Instromet makes to its products may result in small inconsistencies.
Custom manufactured equipment or “specials” may also result in differences.

It is highly recommended to use the Automatic lubrication system in
combination with the Instromet Smart-Index providing the required signal.

@ It is therefore prudent to consult the specific technical data
and other documents which accompanies the system. If in
any doubt, Instromet should be contacted.

Manual Automatic Lubrication System Eng. Rev.0 en



@ Instromet

2 GENERAL DESCRIPTION

@ The automatic lubrication system must be considered a part
of the pressure containing system.

2.1 Operating principle

The automatic Lubrication System consists of three main parts, pressure
regulator (1), solenoid valve (2) and oil pump (3). The working principle of the
pressure regulator and solenoid valve are described in the manuals from the
suppliers, see attachments. In this part we will only describe the working
principle of the oil pump.

Fig. 1 Automatic Lubrication System

All other parts are described in the attached company manuals.
See attachments
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2.1.1 Working principle of the oil pump

Fig. 2 Pump Automatic Lubrication system

The oil pump consists of two main parts, as they are pump body and the
piston assembly. This assembly consists of a pneumatic piston (2) and a
hydraulic piston (3), see figure 2. By means of the 3/2 solenoid valve channel
(1) is pressurised and de-pressurised. When pressurised the pneumatic
piston is activated its force exceeded the spring setting and pulls the hydraulic
piston into the housing. The locked quantity of lubrication in housing is
transported trough the channel (4) to the turbine gas meter. De-pressurising
the pneumatic piston will allow the spring to pull up the hydraulic piston again
allowing the pump body to re-fill again for the next stroke. In order to detect a
low oil level in the oil reservoir a low-level switch (5) is built in. This switch can
be easily changed from NO (normally open) into NC (normally closed) by
means of reverse mounting of the lever. For description see attachment
Reverse Contact

8 Manual Automatic Lubrication System Eng. Rev.0 en



Q

Instromet

2.1.2 Flow chart of the oil pump

5
Index
1 Pressure tapping point
g wal 2 Pressure regulator
E: 3 Safety valve
4 Solenoid valve
‘% 5 Oil pump
5 5
==
2—— | v

’I @
Fig. 3 Principle flow chart

From the pressure tapping point the gas or compressed air is lead to the
pressure regulator which is reducing the (line) pressure 7 upto 130 bar to 6
bar. An additional safety relief valve (3) is build in to protect the system. This
relieve valve is be connected with the open air in case the line pressure is
used. The solenoid valve (4) is also equipped with a button to allow manual
lubrication. With this button the pump can be tested also.

en

Manual Automatic Lubrication System Eng. Rev.0 9



Q

Instromet

3 INSTALLATION

Installation only by authorised skilled people.

International, national, local and company safety rules are
to be strictly followed as contravention may result in injury
to personnel or loss of life.

Factory settings of pressure regulator and pressure relieve
valve are not to be changed.

® ©®

Recommended way of connecting to a turbine gas meter is described in
Technical Note TN-11.368

If the meter is located in a zone classified as hazardous, all
connections must be to intrinsically safe circuits.

®

Connect the (line) pressure or compressed air to the pressure regulator inlet

[1H ”

marked with “in”.

Verify if the outlet pressure from the regulator is
appropriate to the intended application.

®

Fill the oil reservoir with the oil delivered with the turbine gas meter.

The oil should be clean and free of liquids, dust or foreign
material, which could damage the automatic lubrication
system.

>

10
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3.1 Start-Up

At the first use external oil pipes has to be filled-up with oil. This has to be
done by a predicted number of manual strokes using the button on the
solenoid.

Each push is one stroke.

In order to estimate the required number of strokes the equation below can be
used.

Number lubrications=(L/8)+V
Where:
L = the length of the external oil piping in cm

V = additional volume inside meter body as a factor depending on size

Size Vv
50/2” 1
80/3” 1
100/ 4” 3
150/ 6” 4
200/ 8” 4
250/10” 7
300/12” 8
400/ 16” 10
500/ 20” 12
600 / 24” 14

Lubricate the turbine gas meter with the required strokes by pushing the red
button on the solenoid valve and checking the hydraulic piston is moving at
each strokes.

Close the oil reservoir.

Adjust the right lubrication frequency at the Smart-Index. See manual Smart
Index. Lubrication frequency for normal use is given in attachment Oil
Frequency

en
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4 MAINTENANCE

It is not allowed to carry out any repair or maintenance
during use.

The turbine gas meter operates under pressure and / or at dangerous
mediums.

The turbine gas meter can be in operation at high or low
temperature.

Due to this fact the turbine gas meter can turn very hot or cold and touching
can cause serious injuries.

4.1 Periodic inspections

No inspection (of the lubrication system) can be done while
the system is activated.

The gas stream should be clean and free of liquids, dust or
foreign material, which could damage the meter rotor and

mechanism.

A correct functioning of the piston can be
checked by measuring “L”, with a clean ‘ .
slide gauge, the distance between
hydraulic piston and the top of the oil
reservoir, see figure 4

Fig. 4 Piston check o

12 Manual Automatic Lubrication System Eng. Rev.0 en
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Operate button manual and measure the distance L again. The difference
between the two measurements must be 26 +1 mm. If the distance is less the
system is not working correct and needs maintenance.

5 TROUBLE SHOOTING

No inspection and or maintenance (of the lubrication
system) can be done while the system is activated.

Check the working pressure of the automactic lubrication system. This is the
outlet pressure of the pressure regulator it must 6 bar. Measure the distance
L again as described above.

If the required distance is not achieved the cilinder inside (1) has to be
cleaned and greased again. Remove cable gland (2) from oil-level switch,
untight 4 crews (3) and remove the bottom, see figure 5.

Fig.5 How to Clean

Clean the cilinder inside and grease with Molykote 55M or equal.
Mount all parts and perform 10 manual strokes. At the last stroke the distance
L should measured again. If the distance L is still to smal the “back” pressure
from the turbine gas meter may be to high. This is to verify by removing the oil
pipe (4) at the bottom side of the lubrication system see figure 5. Please
collect the released oil and discharge it in the correct way.

en
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Perform a manual stroke again and measure the distance L again. If the
distance is correct the check valve of the turbine gas meter is the problem.
Otherwise the automatic lubrication system is defect.

5.1 Refilling the oil reservoir

The oil reservoir has to checked and refilled regularly. See attachment 9.2
Before refilling verify the remaining oil is clean. If not, the remaining oil should
be discharged in a proper way. To discharge the remaining oil the drain at
the bottom of the oil reservoir can be opened or the pump has to be
dismantled.

6 DISMANTLING

Before a meter may be dismantled or removed from the
installation, the line must be de-pressurised.

It is important that the line is de-pressurised slowly and
with care to prevent damage to the turbine and bearings.

See manual turbine gas meter

The measuring line should be at ambient temperature before the gas meter is
removed.

The oil reservoir has to checked and the remaining oil should discharged on a
proper way. To discharge the remaining oil the drain at the bottom of the oll
reservoir can be opened or the pump has to be dismantled

Dismantling the pump by:

Remove (line) pressure or compressed air from the system
Remove the pressure connection

Remove the electrical connection

Dis-assamble the pump from the turbine gas meter by removing the 2 M8
bolts

Remove the remaining oil from the reservoir and discharge it on a proper way

14
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7 FURTHER INFORMATION

7.1 Publications by Instromet
Turbine Gas Meter Handbook
P-Meter Handbook: Turbine Meters for Ethylene

7.2 International Reference Material
International standards:
ISO 9951: 1993,
Measurement of gas flow in closed conduits — Turbine meters.

Recommendations of the International Organisation of Legal Metrology:
7.3 OIML R6, General specifications for gas volume meters

7.4 OIML R32, Rotary piston meters and turbine gas meters

American Gas Association:

7.5 AGA report No. 7, Measurement of fuel gas by turbine meters.

en Manual Automatic Lubrication System Eng. Rev.0
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8 TECHNICAL SPECIFICATION & PART IDENTIFICATION

8.1 Technical specification Oil pump

Materials
Body material : Aluminium anodized
Piston and Spring Stainless steel
Seals : NBR
Temp. range : 263.15-333.15 K (-10/+60° C)
Max. oil pressure : 10 M pa (100 bar)
Content reservoir : 175 cc
Capacity / stroke : 1.5cc
Connecetion ; 6mm Swagelock

8.2 Technical specification Solenoid Valve

Power supply : 24V + 10%

Powerconsumption : 0.5W

Protection class : IP65

Ex approval class : I 2G EEx ia ICT5 or T6 ( Old - EEx ia IIC6T)
Min. puls : 3 sec

Min. delay time : 5 sec (resting time)

For furhter informations and instructions see:

Operating Instructions Burkert
Function descriptions Solenoid valve Type 6106

8.3 Technical specification Level-switch

Material : Polyamide

Switch : Reed switch
Execution : NC (standard) or NO
Max. current : 0.5A

Max. voltage : 200V

8.4 Technical specification Pressure Regeulator
For further information and instructions see:

Tescom technical information
Tescom Operatiing and servicemanual
Tescom safety, Installation & Operation precautions

16 Manual Automatic Lubrication System Eng. Rev.0
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9 ATTACHMENTS

9.1 Reverse Contact

If required the oil-level switch, which is Normaly Open, can be changed into
Normaly Closed version.

_ 1
SR = Y PR |

Fig. 6  Detail lever-switch

- Prepare your tools to be clean

- Open the reservoir by removing the reservoir cap.
- Remove ring (1) figure 7

- Take the level-body (2) from the pilar

- Place the level-body upside down

- Replace ring (1)

- Test the sensor

- Close the reservoir with the cap again

en Manual Automatic Lubrication System Eng. Rev.0 17
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9.2 Oil Frequency

Lubricating frequency of Instromet trubine gas meters

Size Lubricatio 1 x Lubrication Reservoir  refill
per .... Days guantity (cc) 1x per .... year
50/ 2" 60 1.5 5
80/ 3" 60 3 5
100/ 4” 60 3 5
150/ 6” 60 4.5 5
200/ 8" 60 4.5 5
250/ 10" 60 7.5 3
300/ 12" 60 7.5 3
400/ 16" 60 9 3
500/ 20” 60 12 2
600 / 24” 60 12 2

18
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9.3 Connection diagramm
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9.4 Description Solenoid type 6106

Type 6106
(3/2-way)

DN 0.6 mim; 0 - 8 bar; BURKERT sub-base; flow rate: 8.5 limin

Design/Function

The valve consists of a plastic body,
a frictionless rocker armature with
spring and a OC coil. A stainless
steal plate hermetically isolates the
fluid from the actuator.

The innowvative rocker alternately
opens or closes two connections
when switched. All 372 circuit
funictions can be achieved by
pressuring or exhausting a further
outlet connection via them. The de-
enargired position is spring set.

The simple design ensures that the
valves can be switched with a
minimal recker movement combining
low wear under absolute non-lube
conditions.

The extermnal surfaces of the valve
are smooth preventing dirt particles
from adhering.

The valves can be driven by a PLC
with their low power consumption

A& manual override allows easy
maintenance and commissioning of
the valve.

Advantages/Benefits

B EEx-i-1IC TE approved

I Simple design,
robust and frictionless

I Long service life, under
absolute non-lube
conditions

P Compact size

I PLC-compatible: low
power and high drop-out
voltage

P Suitable for technical
vacuum

Applications

Fluids

= Lubricated, non-lubricated
dry air

= Meutral gases

= For technical vacuum

Applications

= Direct-acting single valve
= Filat walve

= Actuator control

= Logic control circuits

= Manifald assembly

burkert

W Fluid Contral Systems

Manual Automatic Lubrication System Eng. Rev.0
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Direct-acting rocker Solenoid Valve, sub-base mounting

16 mm wide

Type 6106

(3/2-way)
Technical Data
Circuit Functions Symbal
C 3/2-way valve,
whan de-energized, port A
exhausted f
Specifications
Crifice DN Floww CMn-valua aird  KManifald Prazsura rang=™ Waight E kacir.
powser coresumpiion
Immi] P& B+R [bar] Igl W]
HU RHERT HLIRKERT
a.E 8.5 9.5 o-8 &0 0.5

" &Il pressures quoted are gauge pressures with respect (o the pravailng aimosphaic prassure.
“Mansured with 6 bar upstream prassure and 1 bar prassura drop acros=s the valve at +20°C

Valve specification

Body material

Seal material

Isolating plate between

body and coil
Fluids

lax. viscosity

Ambient temperature

Fluid temperature

Fort connection

P& (polyamide]
FPM [Witon)

stainless stesd

lubricataed, unlubricated, dry

air, neutral gases,
far technical wvacuum

approx. 21 mmifs
=10 upto +55°C
=10 upto +55°C
BURKERT-interface

writh connection through the

bottom
Responss imes"
Dipening J0ms
Closing T0ms

Tha responsa tmes of a 3/2-
and volume af apprax. 1 cm® T

Tram swibching on uniil

Ihe pressure changa.

Installation/Accessories

Installation

hanifalding

Coil spacing

valva ara dabsrmined s

as required, but preferably
with sclencid system

upright

with commaon pressure
supply max. 12 valves on

an
lime= are maasured at oullat A
USELIE rise o 9% pressura drops to 109,
Dalay Uima: Tirs fram alectrical swilching an urkil tha beginning of

special manifolds (as

BCCASS0ry)
16,5 mm

Solenoid specification

Mominal voltage

Woltage tolerance

Fower consumption

Dirop-out woltage

{for switching rocker)

Elesctr. control
Crycling rate

Dty cycle

Rating

Type of protection

Electr. connection
Standard:

240 O [power supplyl
+10 5

0.5 W {optimum operating
current = 0 ma)

at least 0.15 x voltage nominal
{under the regulations
WDE C=a0y

PLC -control lable

GO0 c.p.m.

100% continuously rated
IF &5 with cable plug
EExilIC Ta

connectors according

DI 43 650 @n tap

{do mot use connectars with
LED or circuitry)

Electrical specifications

Fower supply only from certified intrinsically safe circuits

with following max. valuss:

Explosion group

Max. safety voltage

Max. safety curren

Consumption of energy

far black mounting

Consumption of energy
for single mounting

nc
=28y

I =115 mA
F=07W

{ambient temp. +60 “C)

P=08W
[ambient temp. +63 “C)

en
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Oirect-acting rocker Solenoid Valve, sub-base mounting Type 6106
16 mm wide (3/2-way)

Type 6106 with Burkert-flange, tag connectors ahove Simgle manifold for Burken sub-base
5 3 M 3; 5 depth
i N s
e F.Y %':ig I J
A ety o B K
T e o
2| TP RRjmOEY ui .
b Pt -
P Yl i 8 e
a

1.5 Z32
- "\\
P
: &
- i —
= i -

|

b= |
Hr _.'{'l'..._.. el b o

i l

emax. 2,5 M 1.5 6 dapth

4.5
i

45,8

E
21}
=
T
:.3

Multiple manifold for Burkert sub-base

Il

ad T

HS R .' |'_." !
/Wapin i --‘].] I3 E_, o asa
- — bae ! L8 depth
- @ @ @] @ T e
I ; 1 depih
4 e P

M Z5

155

T %

Module for plug-in coupling

a4z e
14,75 17 mm waidih st +F a?
] e ad? P
il o X

45

77N

AL

P v
| 125
1

==I1H

d__;:|:"|
25
B

1,3

n HiE
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Direct-acting rocker Solenoid Valve, sub-base mounting
16 mm wide

Ordering Chart {Other Versions on Reguest)

ersion with tag connector on top, polyamide body and FPM-seal.
Supply package includes 2 mourting screws M2.5 5 16; without cable plug (see accessories)

Type 6106
(3/2-way)

Cireult- o O, -valua air Prassying Port- valtags Prowar Item- Na.
furctian connsction consumption
[mm| [I’min] [¥'miin| |ear] Intarfacs [ o] ]
1-#2 2—+3 | {a]
c [nX-] 8.5 2.5 n-8 BEURKERT 4 (=81 1322720

Accessory Ordering Chart

Linit

Characiarist =

Cabla plug Type Z50E
Single manifokd BURKERT
Single manifokd BURKERT

|Lim- Na,

no wiring, 0-250 %

widih 16 mm, port conngction M5

width 1& mm, port conneclion Glie

ooE 35z P
B2 ATZ W
B34 01T L

Manifclds Ordering Chart
Multiple manifokds (material: auminium];
Tor Burkert-sib-besa; coil spacing 18 mm
Manfakl | A B Itzm- Mo,
jmm] _}imm|
2 Ebation |45 40 S00
3 Ekation |54 58 e TEI R
4 Ztation |EZ 76 B2 500 F
S Etation | 100 04 B2 B0 G
& Station | 118 1z 28 503 H
T Etation | 135 130 [
& Ebation | 154 148 B0 505 B
9 Skation | 172 166 XD g H
10 Etation| 120 184 e a1aH
11 Station| 208 e W7 10X
12 Station| 225 220 X0 S0 E
Connaction ki R ES N
DiM-rail
TE35 % 7.5mm
Elanking phts 625 AZTF

en
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9.4.1 Operrating Instructions Solenoid type 6105/6106
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9.5 Product information Pressure regulator type BB-1

HIGH PRESSURE / MINIATURE

PRESSURE REDUCING REGULATOR

; SOHTROL
Loan DORR oo
SPAING - " E %\%‘1 s
R iy
oot e
3 S By ﬁ fr*-'qas.lrr
y i SCREW
PISTON
SENSOR —COMNECTOR
MEIN .
: VALYE _ =T
. 'I N ouT
: . 4 -
. L FLTER Aoy

FUNCTIOMNAL SCHEMATIC
{low pressure modeli

HIGHPRESSURE «  DURABLE =«  COMPACT

Tescom's BB Series miniature pressure reducing requlators are
designed to control pressures up to 500 FSIG, BB regulators are
compact and econocmical, lightweight and able to control both
hydraulic and preumatic medias. Portable Pneumatic Equipment
The BE Series miniature regulators feature an adjustable or preset Calibration Kits
pressure mechanism and a choice of outlel pressure ranges up Lo :

1800 PSIG maximum. & spring loaded, piston sensad design Manutacturing Processes
offers reliahility, durability and high cyele life. BB regulators are Loy Flowe Purge Systarms
corstructed of aluminum with aluminum and stainless steel trim

ok - Industrial Contrals
parts. Minimal soft goods are used in BB requlators. Seat

material is PCTFE , PEEK or Wespal . Gauge Protection
BE Saeries miniature regulators are available in two wersions - Research & Development
three pressure ranges each. The pressure ranges can be varied by Laboratories

simphy exchanging load springs from the control knob side of the
requlator. This can be accomplished under full inlet pressure
without remowing the regulator from the system.

« G000 PSIG maximum inlet + LUnbalanced main valve
pressure « Twa or four 174" NPT ar SAE
+ Dutlet pressure ranges: ports standard = it :
0220 PSIC s INDUSTRIAL CONTROLS DIVISION
[ o * Minimal soft goods | 2616 Incusidal Boulevard

medel), 0-1800 PEIG (high

pressure model) * Non-venting [k River, r.r1ul1|ru~:.-m:|_ 55::13..[] ?j“_”
» Durable piston sensed design Back pressure, two-stage and |-800-447-1250 (612) 2413238
Oufet cartridge versions available Fax: (G121 241-3224
ﬁ;didwi::;: s * 316 55T wetted construction eomall: ledi® lescom.com
J“ available WO TS TTLCCIT
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