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1. P=mfE4y Brief Introduction

PNz=6.3MPa

The product structure and working principles have a major breakthrough on the traditional
safety cut-off valve; mechanical lever release structure is no longer used. The pressure
conversion inside the valve is realized through the balance amongst air control chamber set
pressure, opened spool area, piston pressure and main valve pressure difference. The
problems of traditional lever release valve, such as its inability to handle high differential
pressure  PN=6.3MPa, easily damaged seal surface, low stability and accuracy, big cut-off

noise, manual reset difficulty and short service life are perfectly resolved.

The product mainly consists of main valve and regulating valve, the regulating valve adopts a
damping piston backpressure controller. Main valve’s spool and sleeve, reset spring and
rubber diaphragm are designed and combined with soft & hard sealing. The valve
characterized by its compact structure, easy & safe operation, reliability and long service life.
11 RAJ

/
Usage: RAJ safety cut-off valve is a safety protection device used for gas transmission and
distribution system, self cut-off is performed under its own medium pressure and doesn'’t
require other energy resources. When the monitored pressure exceeds the set alarming value
under abnormal situations, either over pressure or loss pressure, the valve will cut off the gas

automatically through which the safety protection function is realized.

1.2 Features

High cut-off accuracy, instant response and no noise.



Automatic over pressure cut-off under the medium pressure, if the customer needs loss

pressure cut-off function, our special design can realize this operation.

Hard and soft double sealing, zero shut off leakage, long life diaphragm.

Easy reset start-up by closing air inlet valve and opening discharge valve, does not need

special tools.

The problems of traditional lever release valve are mainly the damage on the sealing
surface caused by the collision in-between the valve head and valve seat, wearing on the
limit hook, deterioration of stability and accuracy and manual reset difficulty. These

problems are well resolved with the new valve.
H,S CO, CL

Meet the corrosive mediums such as H,S, CO,, and CL" usage.

Remote control, monitoring and alarming are all optional.

Easy to operate & and on line maintenance.

Compact structure, easy installation.

1.3

Suitable medium: Purified natural gas, Sulfur-contained natural gas, coal gas, liquefied petroleum

gas, air and other gases. Corrosion-resistant materials should be used for the corrosive mediums.

2. BRSEHIMTREEA bhiE

Comparison between RAJ Safety Cut-off Valve & Traditional Cut-off Valve

2.1



2.1 The cut off lever clips with the actuator in the traditional safety cut-off valve to open the
main valve, mechanical hanger is used but the limit hanger will be worn out after a period of
time which will have a negative impact on the stability and precision of the main valve when its
fully opened, and its service life will be shortened. Comparatively, when airs enters and
increases the pressure difference in the air control chamber, then the dynamic pressure
balance will be destroyed which will force the valve spool down and closely adhere to the valve
seat, the air will be cut off immediately. This is how the over pressure cut-off and zero leakage
rate are realized. Also, its reliability and life span is maximized.

2.2

When the clip-off cut is performed by traditional valve, the valve head cuts off the air under the
force of the main spring, the spring release force is comparably strong and causes fierce
collision between valve head and valve seat with big noise; whereas the pressure climbs up
gradually in the control chamber of our RAJ valve, the valve shut off action is gently performed
as the spool moves downwards with no noise and longer service life of the seal surface.

2.3

The reset opening of traditional cut-off valve requires special tool to clip the lever with limit
hanger, due to mechanical wearing it will be harder to reset as the operation proceeds, little
carelessness can result in bad clip; When the valve seat is hit by the valve head, big and
unpleasant noise will be generated which will affect the physical and mental health of the
operator; whereas our RAJ valve can be reset and restarted by simply close the handle of the

cut-off valve and open the handle of discharge valve.
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‘ G= over pressure cut off, S=loss pressure cut off

6. EZELH The Main Structures

1
RAJ

Figure 1:

RAJ series safety shut-off valve consists of main valve and regulating valve, the medium
enters the main valve at higher position and exits at a lower position with no flushing on the
seal surface. The main valve consists of valve body, valve seat, valve stem, valve sleeve,
membrane pad and rubber diaphragm. Valve bottom is sealed with bottom cover; the upper
part of valve body is connected with bonnet which forms a air control chamber with the rubber
diaphragms underneath. The main valve and rubber diaphragm are the driving devices, valve
stem, valve spool and valve seat are the actuators. The regulating valve consists of valve body,
valve spool, valve mid-box, bonnet, spring, gas inlet and gas outlet. The regulating valve
adopts a piston damper design with hard and soft sealing. Under normal operation, the main
valve and regulating valve gas inlet handle are normally opened, whereas the gas outlet
handle is always closed.
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1 RAJ
Figure 1 RAJ Safety Cut-off Valve Structure Diagram

7. I{EJR¥E Working Principle:

The product is to ensure the safety of regulator users and gas users, when the gas pressure is
higher or lower than the set cut-off pressure at the monitoring point, the safety-cut off will cuts
off the gas flow instantly to prevent accident from happening.

1 P,

Shown in Figure 1, when the cut off valve is under normal operating condition, dominated by
the signal tube, the downstream pressure P, onto the regulating valve spool is lower than the
pre-set spring force, the regulating valve is in a closed status where no air enters into the
control chamber at the top of main valve diaphragm. There is no medium pressure in the upper

diaphragm chamber (the pressure is almost zero), under the medium pressure and upward



spring reset force, the main valve spool is in a fully open status.
P2 P2

Contributing to equipment failure or other causes the downstream gas pressure P2 raises up
to the cut-off pressure, P2 onto the regulating valve spool will be unbalanced with the spring
force; the spool will is then opened. The gas enters upper diaphragm chamber of the main
valve through guiding press pipe. As a result of pressure change in the chamber, main valve
diaphragm and stem drives the spool to cut off the gas flow instantly, then the pointer on the

main valves indicator disc points to shut-off position.

P, F

After the equipment failure is eliminated and the cut-off valve needs to be put back into normal
operation, close gas inlet handle and slowly open gas outlet handle, the gas outlet is
connected with air control chamber of the main valve; discharge the gas inside the control
chamber. When the pressure reading of the control chamber is really low, the gas pressure on
the main valve spool P2 and spring force F will push the spool upwards to open the main valve.
Then the cut-off is recovered to normal working condition. At this time the main valve indicator
disc raises and part of the gas from gas control chamber flows into upper part of the regulator
piston and unbalances it by creating pressurized area difference at both ends of the piston.
Under relatively smaller spring force, the regulating valve spool closes and seals. At this stage
the whole reset process is finished and the safety cut-off valve is again under normal working
condition.

8. ( 2 1 7) Installation Dimensions (see Figure 2, Table 1 to Table 7)

Flange and sealing surface can be designed according to purchase request.



2 RAJ
Figure 2 RAJ Safety Cut-off Valve Installation Outline

Table 1 K RAJ-150Class ANSI 150Class
mm Connecting dimension
NPS L D D1 b H H1 n-¢d Flange standard
1 184 108 79.5 14 | 310 86 4-16
2 254 152 | 120.5 | 16 | 400 110 4-18
3 298 190 | 1525 | 19 | 459 | 127 8-18
4 352 | 229 | 190.5 | 24 | 475 | 163 | 818 | /NSIBI6SRF
6 451 279 | 2415 | 26 | 600 | 220 8-22
8 543 343 | 2985 | 26 | 715 | 292 8-22
Table 2 K RAJ-300Class ANSI 300Class
mm Connecting dimension
NPS L D D1 b H H1 n-@d Flange standard
1 197 124 89 18 | 310 86 4-18
2 267 165 127 23 | 400 115 8-18
3 318 210 | 168.5 | 29 | 459 | 127 8-22
4 368 254 200 32 | 475 | 163 8-22 ANSIB16.5 RF
6 473 318 270 37 | 600 | 220 | 12-22
8 568 381 330 42 | 715 | 292 | 12-26




Table 3 RAJ-600Class ANSI 600Class
mm Connecting dimension
NPS L D D1 b H H1 n-¢d Flange standard
1 210 124 89 18 | 315 86 4-18
2 286 165 127 26 | 405 | 120 8-18
3 337 210 168 32 | 459 | 127 8-22
4 394 273 216 38 | 480 | 169 8-26 ANSIB16.5 RF
6 508 356 292 48 | 615 | 230 | 12-30
8 610 419 349 56 | 730 | 305 | 12-33
Table 4 K RAJ-16 PN1.6MPa
mm _ Connecting dimension
Nominal
diameter L D D1 b H H1 n-¢d Flange standard
DN mm
25 216 115 85 14 | 310 86 4-14
50 267 160 125 16 | 400 | 110 4-18
80 356 195 160 20 | 459 | 127 8-18
100 356 215 180 20 | 475 | 163 8-18 JB/T79.1-94 RF
150 480 280 240 24 | 600 | 220 8-23
200 559 335 295 26 | 715 | 292 | 12-23
Table 5 K RAJ-25 PN2.5MPa
(mm) Connecting dimension
Nominal
diameter L D D1 b H H1 n-¢pd Flange standard
DN (mm)
25 216 115 85 16 | 310 86 4-14
50 267 160 125 20 | 400 110 4-18
80 356 195 160 22 | 459 | 127 8-18
100 406 230 190 24 | 475 | 163 8-23 JB/T79.1-94 RF
150 495 300 250 30 | 6000 | 220 8-25
200 600 360 310 34 | 715 | 292 | 12-25
Table 6 K RAJ-40 PN4.0MPa
mm Connecting dimension
Nominal
diameter L D D1 b H HA1 n-¢d Flange standard
DN mm
25 216 115 85 16 | 310 86 4-14
50 267 160 125 20 | 400 110 4-18
80 356 195 160 22 | 459 | 127 8-18
100 406 230 190 24 | 475 | 163 8-23 JB/T79.2-94 MF
150 495 300 250 30 | 600 | 220 8-25
200 600 375 320 38 | 715 | 292 | 12-30
Table 7 K RAJ-63 PN6.3MPa
mm _ Connecting dimension
Nominal
diameter L D D1 b H H1 n-¢d Flange standard
DN mm
25 230 135 100 22 | 315 86 4-18
50 267 175 135 26 | 405 | 120 4-23 JB/T79.2-94 MF
80 356 210 170 30 | 463 | 129 8-23
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100 406 250 200 32 | 480 | 169 8-25
150 550 340 280 38 | 615 | 230 8-34
200 650 405 345 44 | 730 | 305 | 12-34
9. FEFEHMHHMEl Key Parts Materials
Name of part Name of material
cast steel ASTM A216 WCB WCC ASTM A352

The main valve body, valve
cover

LCB LCC

stainless steel CF8 CF8M CF3 CF3M 304

304L 316 316L

+ Stainless steel and hard alloy
valve spool, valve seat
Stem Stainless steel
Spring / Spring steel/stainless steel
Rubber diaphragm / Nitrile rubber / Fluorine rubber
membrane cushion Stainless steel
Sealing parts / nitrile rubber / Fluorine rubber

Regulating valve

Stainless steel assembly parts

10. 2% 5#%4E{EH Installation and Operation

10.1 Valve Installation

10.1.1

Carefully check and make sure the safety-cut off valve code and technical parameters comply

with usage requirement prior installation.

10.1.2

Check and make sure the arrow direction on the safety shut-off valve is consistent with the flow

direction of its pipelines.
10.1.3

A filter should be installed before the cut-off valve, this is to avoid the pressurized parts from

corrosion and wearing and cause potential production hazards.

10.1.4

A pressure gauge of relevant measurement range should be installed at the upstream and

downstream pipelines of the cut-off valve.

10.1.5

The pipelines before and after the cut-off valve should all be blown clean before positioning and

installing the valve.
10.2 3 4

Typical installation methods are shown in Figure 3, Figure 4 (for reference)

10.2.1

3

Commonly used to monitor the working condition of gas pressure regulators (Figure 3)

10.2.2 4

Direct monitoring of the pipeline pressure (Figure 4)

11
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10.3 Valve Operation

RAJ series safety cut-off valve is an auto cut-off valve and it needs to be manually reset and
opened. Under opened-status, the main valve spool indicator disc is at the upper opening
position; under closed-status, the main valve spool indicator disc is at the bottom closing

position.

10.3.1 Safety Cut-off Valve Start:

1
Ensure the valve is opened. (If the valve is in a cut-off status, resets and open.)

2
Upstream and downstream ventilation: After the pressure of different parts of the valve is
confirmed correct, slowly open the gas inlet handle of the regulating valve, and then the cut-off
valve can be used.

10.3.2 Reset Opening of The Safety Cut-off Valve

12



1

Problem eliminating, make sure gas pressure monitored at downstream is normal.
2

Close gas inlet handle of the r

13



12.2.4 Packing List

12.3 Cut-off valve Storage Conditions:

12.3.1 Rain and Moisture Proof

12.3.2 No Obvious Vibration

12.3.3 Environment Temperature -20 +60

12.3.4 75%  Relative Humidity: No more than 75%
12.3.5 Non-corrosive Gas Environment

13. £FPR%E After-sales Service

13.1

Our company has after sale service department, responsible for product tracking and
maintenance.

13.2 12

The quality guarantee period is defined as the first 12 months after the product is installed and
commissioned.

13.3

After the end of the quality guarantee period, our company is responsible to provide paid
services including replacement of equipment parts, technical engineer services, fees for
transportation and personnel training are not included.

134

If the equipment failures and the user can not handle, please contact our company, we will
send specialized maintenance personnel to the site providing the service.

13.5

We have sufficient spare parts and can ensure our customers’ needs are all met.

14. iT$5 %A Order Notice

Users shall provide the following parameter when the purchase order is made:
a.
Gas types, characteristics and components;
Nominal inlet pressure level;

Cut off pressure range;

The required nominal diameter or maximum flow rate;

14



e.

Temperature Range: includes media temperature and environment temperature;
f.

Other requirements of the customer.
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