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Attention! Compressed air!�  
The more the gas volume and pressure, the more its stored potential 
energy, which—in case of an emergency or wrong actions of the 
operator—may be released with a blast-wave rate, carrying parts, 
debris, etc.

This Manual aims to ensure safety and efficient operation of the 
device. Keep this Manual together with the device. Before beginning 
any operations, the user must read and understand the Manual and the 
operating principles of the device. The foundation of safe work is to 
comply with the requirements of the Manual as well as of general safety 
rules, local regulations, etc.

1	 Purpose
1.1  Gas overpressure pressure balance with a directly loaded simple 

piston (hereinafter MGP) versions of MGP-V; MGP-0,2 ... MGP-0,5; MGP-1 
... MGP-4; MGP-10 ... MGP-25; MGP-50 ... MGP-160 are designed to create 
and accurately measure excess gas pressure.

1.2  MGP is used as a reference device for measuring and calibrating 
the means of measuring excess pressure, vacuum gauges, measuring 
transducers (sensors), reference and technical manometers and 
other measuring instruments in laboratory conditions at an ambient 
temperature of 15-30 ° C and maximum relative humidity 80%.

2	 Technical characteristics
Table 1

Parameter Values for versions

 MGP-V MGP-0,2...
MGP-0,5

MGP-1...
MGP-4

MGP-10...
MGP-25

MGP-50...
MGP-160

Nominal area of piston, 
sm2

5 25 5 1 0,2

The limit deviation from 
nominal value of piston 
effective area, %

±0,4 ±0,2 ±0,4 ±0,4 ±1,0

Piston stroke, minimum, 
mm

10

Material of PCA cylinder Sintered carbide
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Parameter Values for versions

 MGP-V MGP-0,2...
MGP-0,5

MGP-1...
MGP-4

MGP-10...
MGP-25

MGP-50...
MGP-160

Material of PCA piston Sintered 
carbide

Silicone 
carbide

Sintered  
carbide

Working medium Air(1) or nitrogen(2) Nitrogen(2)

Deviation from the 
perpendicularity of the 
supporting surface of the 
load receptor to piston 
axis, not more than

5'

Top limit of measurement, 
MPa (kgf/cm2)

-0,1
(-1)(3)

from 0,02 (0,2)
up to 0,05 (0,5)

from 0,1 (1)
up to 0,4 (4)

from 1 (10)
up to 2,5 (25)

from 5 (50)
up to 16 (160)

Low limit of measurement, 
MPa (kgf/cm2)

-0,003
(-0,03)

0,0007 
(0,007)

0,003 
(0,03)

0,02 (0,2) 0,04 (0,4)

Limits of gauge pressure 
measurements allowable 
tolerance, %(4):
 – accuracy class of 0.005
 – accuracy class of 0.01
 – accuracy class of 0,02
 – accuracy class of 0,05

± 0,005
± 0,010
± 0,020
± 0,050

Piston downstroke rate, 
mm/min, maximum
 – accuracy class of 0.005
 – accuracy class of 0.01
 – accuracy class of 0,02
 – accuracy class of 0,05

1
1
1
2

2
2
2
3

Piston free rotation 
continuation, min, 
minimum
 – accuracy class of 0.005
 – accuracy class of 0.01
 – accuracy class of 0,02
 – accuracy class of 0,05

4
4
3
2

5
5
5
4

6
6
6
5

Continuation of Table 1

(1) Recommended compressed air purity class 1 according to GOST R ISO 8573-1-2005.
(2) Recommended nitrogen gas of special purity of 2nd grade in accordance with GOST 9293-74.
(3) -0.095 (-0.95) when using the built-in hand pump.
(4) Within the main measurement range from 0.1·Pmax to Pmax accuracy is rated as % of value to be measured; within 
the supplementary measurement range from Pmin to 0.1·Pmax accuracy is rated as % of 0.1·Pmax (where Pmax — upper 
measurement limit; Pmin — lower measurement limit).
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Parameter Values for versions

 MGP-V MGP-0,2...
MGP-0,5

MGP-1...
MGP-4

MGP-10...
MGP-25

MGP-50...
MGP-160

Discrimination threshold, 
Pa, maximum
 – accuracy class of 0.005
 – accuracy class of 0.01
 – accuracy class of 0,02
 – accuracy class of 0,05

Pmax·0,1·0,005/100
Pmax·0,1·0,01/100
Pmax·0,1·0,02/100
Pmax·0,1·0,05/100

Dimensions, L × W × H, 
mm, not more than

500х400х260 500х400х240 500х340
х240

Weight without a set of 
load block, kg, not more 
than

25

	 MGP-0.2...MGP-0.5 on request can be completed with the device for 
forced rotation of PCA piston for operation in the pressure range from 
7 (0.0007) to 20 (0.0020) mbar (MPa). This is due to the small inertial 
rotation forces created by loads on the load receptor during rotation, and 
hence by the short duration o PCA piston rotation.

3	 Scope of Supply
1	 Basement with pressure generator (UCD)�������������������������������1
2	 Piston-cylinder assembly (PCA)����������������������������������������������1
3	 Set of loads reduced to nominal weight value, kg������������������On request
4	 Set of loads reduced to nominal pressure value���������������������On request
5	 Calibration Certificate������������������������������������������������������������1
6	 PCA verticality control device (level)��������������������������������������1
7	 Handwheel lever���������������������������������������������������������������������3*
8	 Manual pump lever�����������������������������������������������������������������1*
9	 Set of connecting nuts������������������������������������������������������������1*
10	Pilot wheel of connecting nut�������������������������������������������������1
11	Adapter�����������������������������������������������������������������������������������1 On request

12	Adapter-mud collector������������������������������������������������������������1 On request

13	Mirror��������������������������������������������������������������������������������������1*
14	Vacuum PCA bracket���������������������������������������������������������������1*
15	Puller������������������������������������������������������������������������������������� 1*
16	Device for forced rotation of PCA piston 
	 for MGP-0.2...MGP-0.5�����������������������������������������������������������1 On request
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17	Device for pistons position monitoring (Statoscope)��������������1 On request

18	High-pressure hose�����������������������������������������������������������������1* On request

19	Special PCA sealings���������������������������������������������������������������1*
20	Set of rubber rings������������������������������������������������������������������1*
21	Hexagon wrench S4�����������������������������������������������������������������1*
22	Hexagon wrench S5�����������������������������������������������������������������1*
23	Hexagon wrench S6�����������������������������������������������������������������1*
24	Gas pressure balance Operation manual���������������������������������1
25	Verticality control device, Operation manual�������������������������1

* Depending on the version of gas pressure balance.

4	 Instrument Design and Principle of Operation
4.1 Appearance and general arrangement of MGP of various versions 

are shown in Figures 1-5.
	 Work of the MGP is based on the principle of unsealed piston and 
consists in balancing the measured pressure (or depression) acting on the 
lower end of the piston, with the total weight of piston, load receptor and 
loads mounted on it.

4.2 MGP functionally consists of three parts: basement with pressure 
generator (hereinafter BPG), Piston-cylinder assembly (PCA) and a set of 
loads. BPG is available in two versions: The low-pressure BPG (hereinafter 
referred to as the LPBPG) for operation in the range of -1...10 bar and the 
high pressure BPG (hereinafter referred to as HPBPG) for operation in the 
range -1...160 bar.
	 Basement 1 (Figure 1-5) of BPG is made as a steel plate equipped with 
four adjustable supports 2, which serve to adjust the vertical position of 
the standard PCA.
	 Volume regulator 4 with a steering wheel, which allows smooth 
adjustment of pressure and depression in MGP is fixed on the basement 1
	 A manual pump 3 with a filter 5 and a pressure /depression switch 11, 
which allows to extend the capabilities of the MGP and to measure both 
overpressure and discharge (depending on the installed PCA) installed on 
LPBPG (Fig. 1-3).
	 Manometer 3 is fixed on the basement of HPBPG (Fig. 4-5)
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Fig. 1 LPBPG with PCA for range  -1...0.

1 — basement; 2 — support; 3 — hand pump; 4 — volumetric regulator; 5 — filter; 
6 — vacuum expansion valve; 7 — pressurizing valve; 8 — pressure reduction 
/ dilution valve; 9 — Compressor connector; 10 — vacuum pump connector; 

11 — "pressure / depression" switch; 12 — PCA rack; 13 — rack of unit under test; 
14 — rack valve; 15 — adapter; 16 — connecting nut; 17 — transition nut; 

18 — PCA bracket; 19 — PCA.



7

Figure 2. LPBPG with PCA for range  0.2...10.

1 — basement; 2 — support; 3 — hand pump; 4 — volumetric regulator; 5 — filter; 
6 — vacuum expansion valve; 7 — pressurizing valve; 8 — pressure/ depression 
reduction valve; 9 — Compressor connector; 10 — vacuum pump connector; 

11 — "pressure / depression" switch; 12 — PCA rack; 13 — rack of unit under test; 
14 — rack valve; 15 — adapter; 16 — connecting nut; 17 — PCA; 18 — mirror.
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Fig. 3. LPBPG with stethoscope and PCA for range 0,2...10.

1 — basement; 2 — support; 3 — hand pump; 4 — volumetric regulator; 5 — filter; 
6 — vacuum expansion valve; 7 — pressurizing valve; 8 — pressure / depression 
reduction valve; 9 — Compressor connector; 10 — vacuum pump connector; 
11 — "pressure / depression" switch; 12 — reference PCA rack; 13 — rack of 
PCA under test; 14 — rack valve; 15 — reference PCA; 16 — PCA under test; 

17 — stethoscope bracket; 18 — stethoscope.
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Figure 4. HPBPG with PCA for range 1...160.

1 — basement; 2 — support; 3 — manometer; 4 — volumetric regulator; 
5 — handwheel lever; 6 — vacuum expansion valve; 7 — pressurizing valve; 
8 — pressure / depression reduction valve; 9 — connector; 10 — connector; 

11 — connector with plug; 12 — PCA rack; 13 — rack of unit under test; 14 — rack 
valve; 15 — adapter; 16 — connecting nut; 17 — PCA; 18 — mirror.
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Figure 5. HPBPG with stethoscope and PCA for range 1...160.

1 — basement; 2 — support; 3 — manometer; 4 — volumetric regulator; 
5 — handwheel lever; 6 — vacuum expansion valve; 7 — pressurizing valve; 
8 — pressure / depression reduction valve; 9 — connector; 10 — connector; 

11 — connector with plug; 12 — reference PCA rack; 13 — rack of PCA under test; 
14 — rack valve; 15 — reference PCA; 16 — PCA under test;  

17 — stethoscope bracket; 18 — stethoscope.

	 On the rack 12 (Figure 1-5) it is installed reference PCA or MU, on the 
rack 13 — PCA or MU under test. Transition nut 17 (Figure 1) and a bracket 
18 are used to install the vacuum PCA. The volume regulator 4 is used 
for smooth adjustment of the pressure and position of PCA load receptor. 
Loads are made in the form of flat rings with different diameters (with a 
side cut for version MGP-V).
	 HPBPG and LPBPG has the ability to connect the device for forced 
rotation of PCA piston (to be ordered separately) and additional rack (to 
be ordered separately) by means of a specially installed choke 11 (Fig. 4-5) 
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on the rack 12 under basement 1. In the standard version connector have 
a plug.
	 PCA vertical control device (hereinafter VCD or level), by means of 
which it is possible to check the correctness of PCA installation during 
preparation of the device for operation is supplied complete with MGP.
In the HPBPG and LPBPG, it is possible to install a device for monitoring 
the pistons position — a stethoscope 18 (Fig.3, 5) (to be ordered separately).

Figure 6. PCA device of range -1...0.

1 — PCA housing; 2 — cylinder; 3 — piston; 4 — nut; 5 — load receptor; 
6 — rubber ring; 7 — stepped ring. 

Figure 7. PCA device of range 0.2...0.5.

1 — PCA housing; 2 — cylinder; 3 — piston; 4 — nut; 5 — load receptor; 
6 — rubber ring; 7 — connecting adapter.  
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Figure 8. PCA device of range 1...160.

1 — PCA housing; 2 — cylinder; 3 — piston; 4 — nut; 5 — load receptor; 6 — bell; 
7 — bell plate; 8 — stopper; 9 — washer; 10 — rubber ring; 11 — notch. 

	 PCA consists of housing 1 (Fig. 6-8), cylinder 2, piston 3 with load 
receptor 5, nut 4. A bell 6 with a bell plate 7 or a transition plate are 
installed on the load receptor (Figure 8). Stopper 8 serves to limit the 
piston 3 stroke in PCA. There is a special notch 11to determine the 
equilibrium state of piston on the PCA 1 housing. 
	 The cargoes are made in the form of flat rings of different diameters. 
Loads of MGP-V have an incision.
	 MGP operates as follows. When the vacuum boost valve 6 (Fig. 1-5) 
or the pressure boost valve 7 is opened (with an external pressure / 
depression source connected) or by means of a hand pump 3 (Fig. 1-3), the 
pressure / vacuum in PCA system increase. Volume regulator 4 allows a 
smoother approach to required point of the created pressure / depression.
	 When PCA load receptor with loads rises - it will mean that the 
pressure in the device has become equal to the pressure created by the 
load receptor and loads on it, and now it is possible to record readings 
of MU under test. Reduction of pressure / depression in the MGP system 
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is performed by opening the corresponding valve 8 (Figure 1-5). Adapter, 
mounted on stands 12 and 13, can be made combined with mud collector. 
Its arrangement is shown in Figure 9.

Figure 9. Adapter-mud collector arrangement. 

1 — housing; 2 — plug; 3 — tube; 4 — rubber ring. 

5	 Safety Precautions
5.1 Pressure value specified in the manual shall not be exceeded.
5.2 Do not unroll loads with one hand.
5.3 It is necessary to remove loads from load receptor only after the 

pressure in MGP has been reduced by the amount large than removed load.
5.4 MU under test shall be mounted on the rack using the connecting 

nut 16 (Figures 1-2, 4), which is tightened by the handwheel (supplied 
in complete with MGP) by hand to a perceptible stop. In this case, only 
standard sealings are allowed.

Warning! 
Installed PCA shall be tightened with a wrench with small effort, 
sufficient for its stable position.

5.5 Instruments under test can be removed from MPG only after 
complete pressure release or depression.

5.6 Special attention should be given to the operation of the HP BPG 
(for versions MGP-1 ... MGP-160). Be sure to monitor pressure in the 
system using the built-in manometer 3 (Figure 4-5).

5.7 For degreasing and processing of individual parts with gasoline (B 70 
- TU 38.101913-82, Galosha - TU 38.401-67-108-92, NEFRAS - GOST 8505-
80), it is necessary to observe safety measures for working with gasoline.
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5.8 Used goods should be laid on a firm, flat surface near the pressure 
balance.

5.9 It is necessary to remove and install loads PCA with two hands one 
by one piece.

Warning! �   
Loads for version IHP-B shall be installed on PCA so that the incision 
of the subsequent load is on the opposite side of the incision of 
previous one.�  
	 It is FORBIDDEN to install loads on a transitional plate loads, the 
total weight of which, together with the load receptor, is greater than 
the weight of the bell.�  
	 Built-in MGP on the basis of HP BPG is an indicator of pressure in 
the system and shall not be tested.�  
	 Gas under pressure is potentially dangerous. Incorrect operation of 
equipment can lead to malfunction of instrument and serious injuries. 
	 It is FORBIDDEN to switch during the operation of the "pressure / 
depression" switch 11 (Figure 1-3).

6	 Preparation for operation
6.1 Unpack MGP and wipe it down with clean cloth.
6.2 Install the device on a table and, if necessary, fix it with screws (not 

included in the standard scope of supply).
6.3 PCA disassembling. 

Warning! �  
Protect the PCA parts from mechanical and chemical damage.�  
	 Normal fingerprints contain water-soluble acid salts, which 
produce an extremely high corrosive effect on the material of 
PCA working parts. Since during disassembly and assembly of the 
PCA surface of the piston and the cylinder must be touched, it is 
necessary to protect them from the effect of these contaminants. 
As isolators it is recommended to use as insulators lint-free paper 
napkins, gloves or other lint-free materials.�  
	 Even when using napkins as insulators, it is necessary to wash 
and thoroughly dry your hands before starting work. 

6.3.1 PCA disassembling procedure for MGP-V.
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6.3.1.1 Place the IPS in a vertical position, so that the load receptor 
5 (Figure 6) is on top, in order to prevent the piston 3 or cylinder 2 from 
falling out from PCA 1 housing during disassembling.

6.3.1.2 While holding housing PCA 1, unscrew nut 4.
6.3.1.3 Holding nut 4 and load receptor 5 simultaneously, remove the 

piston 3 from the cylinder 2.
6.3.1.4 Carefully remove the nut 4.
6.3.1.5 Remove cylinder 2 from PCA 1 housing.
6.3.2 PCA disassembling procedure for MGP-0.2...MGP-0.5.
6.3.2.1 Place the PCA in a vertical position, so that the load receptor 

5 (Figure 7) is on top, in order to prevent the piston 3 or cylinder 2 from 
falling out from PCA 1 housing during disassembling.

6.3.2.2 Unscrew the load receptor 5 with holding of piston 3 with your 
fingers through a lint-free cloth (gloves).

6.3.2.3 Unscrew nut 4 and remove piston 3.
6.3.2.4 Remove cylinder 2 from PCA 1 housing with a puller (supplied 

complete with MGP-0,2 ... MGP-0.5).
6.3.3 PCA disassembling procedure for MGP-1...MGP-160.
6.3.3.1 Place the IPS in a vertical position, so that the load receptor 

5 (Figure 8) is on top, in order to prevent the piston 3 or cylinder 2 from 
falling out from PCA 1 housing during disassembling.

6.3.3.2 Remove the stopper 8.
6.3.3.3 While holding the PCA housing 1 remove piston 3 by pulling the 

load receptor 5.
6.3.3.4 Remove nut 4.
6.3.3.5 While holding cylinder 2, turn the PCA 1 housing. Remove the 

cylinder 2 from the PCA 1 housing by carefully turning one relative to the 
other.

6.4 Then it is necessary to wash PCI parts in pure gasoline (B 70 - TU 
38.101913-82, Galosha - TU 38.401-67-108-92, Nefras - GOST 8505-80) 
and immediately wipe dry with a clean, lint-free cloth (napkin). Wipe the 
piston and cylinder working surfaces with a white lace soaked in pure 
ethyl alcohol (GOST 18300-72) or in chemically pure isopropyl alcohol 
(GOST 9805-84), and then wipe dry with force with a clean, lint-free cloth 
(napkin). Look at cylinder channel, it should not remain nap, if necessary, 
remove it with a tampon made of cotton wool. When the piston is inserted 
into the cylinder, do not force it, piston must slide freely in the cylinder 
without any signs of friction. If there is no easy stroke of piston in the 
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cylinder, repeat washing of the piston and cylinder.
6.5 Reassemble them in the reverse order after flushing of PCA parts.

Warning! �  
Cylinder needs to be installed with a larger outer chamfer inside PCA 
housing.�  
	 Do not force piston to insert it into cylinder.

6.6 For version MGP-V, install in the PCA 1 rack (Figure 10) special 
sealing consisting of metal washer 2 and rubber ring 3. Then mount the 
bracket 4 on the PCA 1 rack by means of transition nut 5. Install vacuum 
PCA 3 (Figure 11) with the rubber ring 2 on the bracket 1. Tighten these 
connections with wrench with a small force sufficient for their stable 
position.

Figure 10. Installation of bracket for MGP-V. 
 

1 — PCA rack; 2 — metal washer; 3 — rubber ring;  
4 — bracket; 5 — transition nut.
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Figure 11. Installation of bracket for MGP-V.

1 — bracket; 2 — rubber ring; 3 — PCA. 

	 For other versions of MGP install in the PCA 1 rack (Figure 12) special 
sealing consisting of metal washer 2 and rubber ring 3, then install PCA 4. 
Tighten connection with wrench.

Figure 12. Installation of the PCA on the rack of MGP-0.2 ... MGP-160.

1 — PCA rack; 2 — metal washer; 3 — rubber ring; 4 — PCA.

6.7 Make sure that rack valve 14 (Figure 1-5) is open. Then move the 
piston of the volume regulator 4 (Figure 1-5) to nearly middle position by 
rotation of handwheel.

6.8 Adjust vertical position of the reference PCA.
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6.8.1 Procedure of setting  vertical position of reference PCA for version 
MGP-V.

6.8.1.1 Install the transition plate (load without side incision) on the 
load receptor 5 (Figure 6). On top of it, install the vertical control device 
(hereinafter VCD (level)).

6.8.1.2 Using adjustable supports 2 (Figure 1-3) of MGP BPG achieve 
the vertical position of PCA. Deviation from the vertical position of piston 
must not exceed 5'. The detailed control procedure of deviation from 
verticality is described in "Verticality control device. Operation Manual".

6.8.2 Procedure of setting  vertical position of reference PCA for 
versions MGP-0.2...MGP-0.5.

6.8.2.1 Install one largest load (from the set of consignments) on the 
load receptor 5 (Figure 7). On top of it, install VCD (level)

6.8.2.2 Using adjustable supports 2 (Figure 1-3) of MGP BPG achieve 
the vertical position of PCA. Deviation from the vertical position of piston 
must not exceed 5'. The detailed control procedure of deviation from 
verticality is described in "Verticality control device. Operation Manual".

6.8.3 Procedure of setting  vertical position of reference PCA for 
versions MGP-1...MGP-160.

6.8.3.1 Install  VCD (level) on the load receptor 5 (Fig. 8).
6.8.3.2 Using adjustable supports 2 (Figure 4-5) of MGP BPG achieve 

the vertical position of PCA. Deviation from the vertical position of piston 
must not exceed 5'. The detailed control procedure of deviation from 
verticality is described in "Verticality control device. Operation Manual".

6.9 Using hose or tube (available on request), connect pressure source 
to connector 9 (Fig.1-5), and vacuum pump (if used) to connector 10.

7	 Operation procedure
7.1 MGP operation procedure (gauge pressure generation)
7.1.1 Conduct calibration of MU (deformation manometers, pressure 

transducers, etc.) in accordance with calibration procedures for a specific MU.
7.1.2 Carefully review the safety measures safety measures for working 

with MGP described in section 5.
7.1.3 Prepare the MGP for operation as per section 6 instructions.
7.1.4 Install the rubber-metal sealing on rack 13 (Fig.2, 4), which will 

be used for installation of MU under test. If necessary, install adapter 15.
7.1.5 Install MU under test on rack 13 using adapter 15 and connecting 

nut 16. Tighten nut by hand using flywheel supplied with the instrument.
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Warning! �  
Manually tighten the connecting nuts 16 until noticeable stop. 
Tightness of depends on the rubber ring and not depends on the 
tightening force.

7.1.6  	Set the pressure / depression switch 11 to the "pressure" position.
7.1.7 For MGP with an upper limit of measurement above 0.1 MPa, 

depending on the measuring range, a bell or a transition plate (aluminum) 
must be installed on the load receptor of PCA. Then install loads 
corresponding to the desired pressure value. In this case, first of all, install 
heavier loads, and then lighter. If necessary, remove lighter load, install 
heavier and then install lighter.

Warning! �  
Do not either install or remove loads during their rotation to avoid 
damage of PCA. Install and remove loads only when the pressure in 
the system decreases by more than the load to be lifted, to prevent 
the spontaneous lifting of piston, its failure and injury of tester 
(pressurized gas has the properties of a compressed spring, and if 
misused, it can lead to injury).

	 Useful information: Do not allow pollution of loads and load receptor 
in order to avoid instrument performance degradation. In case if it is 
impossible to establish the required test pressure by means of loads 
included in the instrument set, it is allowed to install weights on the load 
plate according to GOST OIML R 111-1-2009, taking into account their 
error.

Warning! �  
When using weights, install them as symmetrically as possible and 
closer to the axis of rotation of the PCA. The total weight of used 
reference weights should not exceed weight of minimum load from 
set of this MGP.

7.1.8 By means of a smooth opening of the pressure increase valve 
7 (Fig.1-5) or by pumping with hand pump 3 (Fig 1-3), create in the 
instrument the pressure necessary for the floating of PCA piston.

7.1.9 Touch loads with both hands and slightly rotate them (clockwise) 
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with the rate about 30 rpm. Then turn volume regulator handwheel 4 
(Figure 1-5) (for pressure increase - clockwise, for pressure decrease - 
counterclockwise) and set the position of the PCA piston to the "working 
position" (the average position of the piston).

Warning! �  
Do not apply unbalanced loads to the loaded PCA to avoid its damage. 
	 Do not allow impacts of PCA piston with top or bottom stops 
due to sharp change of generated pressure as it can result in PCA 
damage.�  
	 After the end of rotation of handwheel of volume regulator 4, 
wait for the termination of transient thermodynamic processes in 
the system, after which the pressure in the system will correspond 
to set loads.

7.1.10 After measurements in this point rotate handwheel to smooth 
put down load receptor with installed loads to the bottom stop. For total 
depressurizing, open the pressure / depression reduction valve 8 (Figure 1-5).

7.1.11 For setting the next value of test pressure repeat items 7.1.7 — 
7.1.10 accordingly.

7.1.12 For the next lower pressure point, lower the pressure by 5-10% 
below the required pressure (check the pressure according to manometer 
under test) using a pressure / depression reduction valve 8. After pressure 
reduction remove necessary amount of load from the PCA  load receptor.

7.1.13 By rotating the handwheel of the volume regulator 4, increase 
pressure until the PCA piston floats up. After this, touch loads with both 
hands and slightly rotate them (clockwise) with the rate about 30 rpm. 
Adjust the amount of the piston floating.

Warning! �  
After the end of rotation of handwheel of volume regulator 4, wait 
for the termination of transient thermodynamic processes, after 
which the pressure in the system will correspond to set loads.

7.1.14 Take a readings from MU under test.
7.1.15 For the next lower pressure point, repeat items 7.1.12 - 7.1.14.
7.1.16 After carrying out all measurements with the installed MU under 

test, it is necessary to gradually reduce the pressure in MGP system to zero 
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with help of the pressure / depression reduction valve 8.
7.1.17 In the intervals between measurements, pressure / depression 

reduction valve 8 shall be kept open.
7.2 Operation procedure for version MGP-V (depression generation).
7.2.1 Conduct calibration of MU (vacuum manometers, pressure 

transducers, etc.) in accordance with calibration procedures for a specific 
MU.

7.2.2 Carefully review the safety measures safety measures for working 
with MGP described in section 5.

7.2.3 Prepare the MGP for operation as per section 6 instructions.
7.2.4 Install the rubber-metal sealing on rack 13 (Fig. 1), which will be 

used for installation of MU under test. If necessary, install adapter 15.
7.2.5 Install MU under test on rack 13 using connecting nut 16. Tighten 

nut by hand using flywheel supplied with the instrument.

Warning! �  
Manually tighten the connecting nut until noticeable stop. Tightness 
of depends on the rubber ring and not depends on the tightening 
force.

7.2.6 Set the pressure / depression switch 11 (Fig. 1-3) to the 
"depression" position.

7.2.7 On the PCA load receptor install the load plate, and then install 
loads corresponding to the required depression value. In this case, first of 
all, install heavier loads, and then lighter. If necessary, remove lighter load, 
install heavier and then install lighter.

Warning! �  
Loads for version IHP-B shall be installed on PCA so that the incision 
of the subsequent load is on the opposite side of the incision of 
previous one.�  
	 Install and remove loads only when depression is reduced for 
the value higher than the load removed for preventing spontaneous 
piston lifting and its failure.

	 Useful information: Do not allow pollution of loads and load receptor 
in order to avoid instrument performance degradation. In case if it is 
impossible to establish the required test depression by means of loads 
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included in the instrument set, it is allowed to install weights on the load 
plate according to GOST OIML R 111-1-2009, taking into account their 
error.

Warning! �  
When using reference weights, install them as symmetrically as 
possible and closer to the axis of rotation of the PCA. The total 
weight of used reference weights should not exceed weight of 
minimum load from set of this MGP-V.

7.2.8 By means of a smooth opening of the depression increase valve 
6 (Fig. 1) (in the case of connecting the PCA to depression source) or 
by pumping with hand pump 3 create in the instrument the pressure 
necessary for the floating of PCA piston.

Warning! �  
The vacuum is created by the movement of the hand pump upwards, 
so when creating a vacuum, it is necessary to fix instrument to the 
table or hold it during pumping.

7.2.9 Touch loads with both hands and slightly rotate them 
(counterclockwise) with the rate about 30 rpm. Turn volume regulator 
handwheel 4 (Figure 1-5) (for depression increase - counterclockwise, for 
depression decrease - clockwise) and set the final position of the PCA 
piston.

Warning! �  
Do not apply high unbalanced loads to the loaded PCA to avoid its 
damage.�  
	 Do not allow impacts of PCA piston with top or bottom stops 
due to sharp change of generated depression as it can result in PCA 
damage.�  
	 After the end of rotation of handwheel wait for the termination 
of transient thermodynamic processes, after which the depression 
in the system will correspond to set loads.

7.2.10 After measurements in this point rotate handwheel of volume 
regulator 4 to smooth put down load receptor with installed loads to the 



23

bottom stop.
7.2.11 For setting the next value of test depression repeat items 7.2.7 — 

7.2.9 accordingly.
7.2.12 For the next lower depression point, lower it by 5-10% below the 

required value (check the depression according to manometer under test) 
using a pressure reduction / dilution valve 8. 
	 After depression reduction remove necessary amount of load from the 
PCA  load receptor.

7.2.13 By handwheel of the volume regulator 4 make the final 
adjustment of PCA load receptor position (until the lifting of PCA lifting 
device). After this, touch loads with both hands and slightly rotate them 
(counterclockwise) with the rate about 30 rpm.

Warning! �  
After the end of rotation of handwheel wait for the termination of 
transient thermodynamic processes, after which the depression in 
the system will correspond to set loads.

7.2.14 Take a readings from MU under test.
7.2.15 For the next lower depression point, repeat items 7.2.12 - 7.2.14.
7.2.16 After carrying out all measurements with the installed MU under 

test, it is necessary to gradually reduce the depression in instrument 
system to zero with help of the pressure decrease / dilution valve 8.

7.2.17 In the intervals between measurements, pressure / depression 
reducing valve 8 shall be kept open.

8	 Maintenance
8.1 In order to keep the MGP serviceability daily and routine 

maintenance is required.
8.2 Daily maintenance:
8.2.1 Daily maintenance includes visual inspection, cleaning from dust 

and dirt with clean cloth (soaked in pure gasoline if required (B 70 — TU 
38.101913-82, Galosha — TU 38.401-67-108-92, Nefras — GOST 8505-80)). 
Check the presence of lubricant on the threaded surface of the volume 
regulator handwheel screw and rod of handpump piston (on LPBPG). If it 
is absent or insufficient, lubricate threaded surfaces of screw with grease 
Shell (GADUS S2 V220AC 2 or equivalent), rotation units of handpump 
links and its rod with grease LITOL - 24 GOST 21150-87.
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8.2.2 If there is a mud collector on the rack (Fig. 9), check it for pollution. 
To do this, a clean, thin stick (piece of wire, toothpick, etc.) must be 
inserted into the hole of the adapter-mud collector (MU connection point) 
until it touches the bottom of mud collector. Then carefully remove and 
observe it. If there is pollution at the end, then it is necessary to remove 
the mud collector from rack and use a slotted screwdriver to remove the 
plug 2 from housing 1. Then flush the inner cavity of housing 1, plug 2 
and tube 3. After this, it is necessary to blow the tube 3 with compressed 
air, dry the parts and assemble adapter-mud collector in the reverse order.

8.3 Routine maintenance
8.3.1 Remove and disassemble PCA in accordance with item 6.3 for the 

relevant version of MGP.

Warning! �  
Protect PCA parts against damage.

8.3.2 Flush PCA parts in accordance with item 6.4 of this manual.
8.3.3 Reassemble them in the reverse order after flushing of PCA parts.

Warning! �  
Do not force piston to insert it into cylinder.

8.3.4 Install sealings, PCA and bracket (for version MGP-V) in 
accordance with item 6.6 of this manual.

8.3.5 Adjust the vertical position of PCA in accordance with item 6.8 of 
this manual.

8.3.6 Move the piston of volume regulator 4 (Figure 1-5) backwards by 
turning the steering wheel counterclockwise until it stops.

8.3.7 Lubricate the threaded surface of the volume regulator handwheel 
screw with SheLL grease (GADUS S2 V220AC 2 or equivalent), rotation 
units of handpump links and its rod with grease LITOL - 24 GOST 21150-87.

8.3.8 Routine maintenance shall be performed as required, but no less 
than once a month.

9	 Storage
9.1 MGP storage in laboratory environment.
9.1.1 When storing MGP in laboratory environment, it is necessary to 

clean it with clean cloth and cover it with polyethylene cap.
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9.1.2 For long-term storage in the laboratory, it is necessary to conduct 
a reconservation once every 6 months (lubricate the power screw, hinges 
and rod).

9.2 MGP storage in warehouse environment.
9.2.1 Before MGP storage, maintenance operations under item 8 shall 

be done.
9.2.2 Wipe down MGP with clean cloth and pack in factory package (or 

similar one).
9.2.3 Box with MGP must be stored in accordance with the indicated 

manipulation marks in a dry heated room, at a temperature not lower than 
+5 °С and relative humidity of air not more than 80%.

9.2.4 Once every 6 months, it is recommended to perform a 
reconservation.

10	 Troubleshooting
Table 3

Malfunction Cause of the malfunction Repair method

Air release from 
pressurizing / 
depressurizing valve

1. The sealing is loose
2. Valve Sealing or Seat is 
damaged

1. Tighten the bushing (located 
under the valve handle)
2. Replace sealing or seat

Jamming of PCA piston Ingress of mechanical 
impurities to PCA

Flush PCA piston and cylinder 
according to item 6.4

11	 Calibration methods
11.1 Test of pressure balance MGP is made in accordance with MP 

AP-01-2016 "pressure balance MP and MGP. Calibration methods".
11.2  Description of calculation of weight of loads and piston with the 

load receptor is given in Appendix A of this instruction manual.
11.3  Pressure balances MGP are subject to state calibration. Frequency 

of calibration - once every 2 years.

12	 Warranty obligations
12.1 The manufacturer guarantees compliance of MGP with the 

requirements of TU 4212008-91357274-2016, provided that the customer 
observes the conditions of transportation, storage, installation and 
operation.

12.2 The warranty service life is 18 months from the date of MGP 
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shipment to the customer.
12.3 The average service life is at least 8 years.
12.4 Warranty does not cover any sealing damages as well as defects 

due to intensive operation.

13	 Claim Details
	 In case of MGP failure, prepare a certificate of required repair and send 
it to the following address: 454047, Chelyabinsk, ul. 2-nd Paveletskaya, 36, 
Alfapaskal LLC. Phone: (351) 725-74-50, e-mail: q@alfapascal.ru.

14	 Acceptance Certificate
	 Pressure balance of version MGP - ______, accuracy class _________, serial 
No. ______________ meets requirements of TU 4212-008-91357274-2016 
and found to be ready for service.

Date of issue

Responsible person
 

Seal

15	 Packing Certificate
	 Pressure balance of version MGP - ______, accuracy class _________, serial 
No. _____________ packed in accordance with  TU 4212-008-91357274-2016 
and found.

Date of packing

Responsible person Seal

Notice�  
Manufacturer reserves the right to incorporate changes in the 
instrument structure that do not affect major properties without any 
additional notification.
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