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1. Description

In the selection of lost circulation material (LCM) it is very important to
determine its shut-off capacity to the formation. The hole size changes with the
formation so the particle size of LCM must be selected. This instrument is used to
help evaluating the LCM. It can simulate different formation effectively using
different sized cracks and bed and can evaluate the shut-off efficiency and volume of
leakoff before the seal.

This instrument is made in accordance with API recommend practice and a
plugging pressure backing device is added aims to checkout the pressure needed for
damaging the plugging zone and research the structure strength of LCM. In addition,
this instrument is easy to operate and has small volume and simple structure. It can

simulate leakoff parameter of different situation.

2. Model

1300

3. The main technical parameters of the instrument

Table 1 the technical parameters

Sequence Name Technical specifications
number

1 Barrel volume |4000ml

2 Air supply nitrogen

3 Operating ~ TMPa

pressure
4 Crack size No. 1~6
5 Plugging depth | 0~ 77mm

4. The structure and working principles of apparatus

It consists of three parts:




1. main engine: is construed of bas, sleeve, cover, globe valve and slot.
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Figure 1 Structure of main engine

Sequence

d Part No. Name Amount
number

1 Base 1




2 Support pipe 1
3 Cup Base 1
4 O-ring (@145%3.1) 1
5 O-ring (@130%3.1) 1
6 Handle 2
7 Sleeve 1
8 partial pressure plate 1
9 blind nut 1
10 O-ring (@135%3.1) 1
11 Tighten handle 2

12 communicating valve rod 1
13 Tee assemble 1
14 air source end shield 1
15 O-ring (932x3.1) 1

16 Steel ball bed sleeve 1

17 water faucet adaptor 1

18 Reverse assemble 1

2. Manifold assembly: consists of valve seat, valve core, gas source connector,
pressure regulating handle and high pressure hose and pressure gauge. It is a
pressure relief equipment and supply test pressure for the test.

Sequence
No Part No. Name Amount
1 QG80 burst resisting hose 1
2 QG800 safety valve subassembly 2
pressure  reducing  valve
1
3 QG80 subassembly (left)
Y-150 pressure gauge
4 GB308-77 L6MPa 1
5 QG80-3-3 tee pipe 1
6 GB308-77 Y-60 pressure gauge 25MPa 1
Y-150 pressure gauge
7 GB308-77 L6MPa 1
pressure  reducing  valve
8 80 . 1
QG subassembly (right)
9 QG800 burst resisting hose 1




10 QG80-20

air bottle joint cap

11 QG80-21

air bottle nipple

(3) Reverse assemble:

(R RHAPEEZHIIME

Sequence
No. Part No. Name Amount
1 QD.2-15-1 gasket 1
2 globe valve 1
3 GB3452.1-82 | O-ring (955x%3.1) 1
4 QD.2-15-2 Gaping plate 1
5 QD.2-15-3 Connection nut 1
6 GB3452.1-82 | O-ring (¢50x3.1) 1
7 QD.2-15-4 Output adapter (1) 1
air source valve body
8 QG80-3 subassembly !
9 QD.2-15-5 Output adapter (2) 1
10 QD.2-15-6 Output nut 1
11 QD.2-15-7 shim 1




(VU ) collector drum: with scale on the drum body to record the discharged
drilling fluid volume from time to time.

(f1) structure
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(73) tee assembly: constitute of tee, vent valve, air source adapter and fixed pin.
It is used to connect the air delivery pipe and communicating valve rod.

(7) List of different type of aperture plate

Sequence Part No. Name Size of Amount
No. aperture

1 Aperture S=1 1
board

2 Aperture S=2 1
board

3 Aperture S=3 1
board

4 Aperture S=4 1
board

5 Aperture S=5 1
board

6 Overall ¢=36 1

(8 diameter loop Working
Principle

In the selection of lost circulation material (LCM) it is very important to
determine its shut-off capacity to the formation. The hole size changes with the
formation so the particle size of LCM must be selected. This instrument is used
to help evaluating the LCM. It can simulate different formation effectively using
different sized cracks and bed and can evaluate the shut-off efficiency and



volume of leakoff before the seal.

5. Operations of the Instrument

(1) Preparation

Install the manifold assembly on the gas cylinder and screw it with G5/8
screw cap. When it is sure that the pressure regulating handle is in free situation

turn the gas and the middle pressure gauge should indicate the pressure >7MPa.
(2) Static aperture test
1. Revolve the up cap and take out the container.

2. Screw out the connection bolt anti clockwise, take down tee and screw in the
NO. 1 aperture plate. Shut off the gas source and screw down the seal nut.

3. Open the ball valve and put a recover graduated tub on the outlet. Fill in the
drilling fluid that containing LCM into the sleeve. Record the outflow fluid.

4. Screw tight the cap 5 and in the valve with screw thread. Connect the tee
assembly with tee. Note the deflate valve should be shut.

5. Start the timer. Adjust the regulating handle to increase the pressure 0.014MPa
per second until to 0.69MPa. Record the volume of outlet drilling fluid. At the
same time record the minimum pressure for the plug.

6. Increase the pressure 0.069MPa per second until to 6.9MPa or the plug broke
and drilling fluid flow out of the container completely. Record the maximum
drilling fluid volume and maximum pressure. Maintain the pressure for 10
minutes if the plug is successful. Record the ultimately drilling fluid volume.

7. Increase the number of aperture and repeat the test of 5.2 until there is no plug
under 6.9MPA.

3. Dynamic aperture test

1. Take down the cover and take out the sleeve.

2. Put the No. 1 aperture plate in the ball valve outlet and repeat test 2.2.
3. Shutoft the ball valve and pour the drilling fluid in the sleeve.

4. Screw tight the cover 5 repeat the test 2.4 and adjust the gas source.
5. Stable the pressure to 0.69MPa.

6. Open ball valve and start timer. Record the drilling fluid volume flow
through the aperture and the time needed to plug.

7. Increase the pressure 0.069MPa per second until to 6.9MPa or the plug is
broken and the drilling fluid flow out the container. Record the drilling fluid
outlet volume and maximum pressure. If the plug is success then maintain the



pressure for 10minute and record the ultimate volume of drilling fluid.

8. Increase the NO. of aperture plate and repeat the test till there is no long time
plug.

(4) Static steel ballbed test

1. Install ®14.3mm steel ballinto the small sleeve to full. Then fill it into bottom
sleeve.

2. Take down the link bolt and screw tight the NO.6 plate. Repeat (1).2

3. Open the ball valve and put a recovery container at the outlet. Pour the drilling
fluid in the sleeve and record the outflow drilling fluid volume under static
pressure.

4. Connect the gas source and close the deflate valve on the tee. Open the link
valve bar.

5. After the test turn off the connection valve and shut off the gas source. Let out
the gas in the pipe from the deflate valve bar. Dismount the connect pipe and
loose connect valve bar and let out the gas in sleeve.

6. Screw down the sleeve check the plug and penetration depth of LCM.
(5) Dynamic steel ball bed test
1. Make up the steel ball bed as shown in (4).1, 2.

2. Shut off the ball valve and pour the untreated base mud into the sleeve to fill
the inner space.

3. Pour test drilling fluid into sleeve. Do not agitate the drilling fluid in the steel
ball bed.

4. Tight the cover.

5. Connect the gas source, shut the deflate valve in the tee, open the connect
valve bar to set the relief pressure to 0.69MPa.

6. Open the ball valve and start timer. Record the drilling fluid volume flow
through the steel ball bed and the time required for the plug.

7. Do the test as 1 to 6. Maintain the pressure at 6.9MPa for ten minutes and the
plug is broken treat as (4).5, 6.

(6) Static ball bearing test

1. Install the small ball bearing into the small sleeve to full then load it in the
sleeve.

2. Take down the connect bolt and install the NO.6 aperture plate. Repeat test
(4).2



3. Open the ball valve and put a collect vessel under the outlet.

4. Pour the drilling fluid in the sleeve and test the drilling fluid volume flow
through ball bearing bed.

5. Put on the cover and test as (2).4,5,6.

6. Release the pressure after test. Take out the steel ball bed check the plug
situation and penetration depth of LCM.

(7) Dynamic ball bearing bed test
1. Prepare the ball bearing bed as shown in 6.1.

2. Shut the globe valve and pour the un-treated drilling fluid in the sleeve to fill
the space between the under bed and the inner.

3. Test as 5.3-5.7.
(8) Reverse pressure test

If it is needed to check out the reverse pressure to damage the plug the follow
step is recommended.

1. Maintain pressure for 10minutes after the plug is successful and then loose the
regulating handle that connects with tee anti clockwise.

2. Open the deflate valve on the tee and let out the surplus gas in the sleeve. Close
the connect valve bar.

3. Connect the high pressure hose with gas source valve body of reverse device.
4. Rotate anti clockwise the handle 15 for one circle.
6. Screw tight the seal nut in the screw thread on the tee.

6. Start timer and increase the pressure 0.014 MPa per second. The pressure will
decrease suddenly or slowly and the maximum pressure is the reverse pressure.

Oxygen is forbidden.

The surplus gas should be let out completely before open the cover.

n Loose the regulating handle after the test.

Shut the gas source and let out the surplus gas in the pipe when maintain and move the
instrument.

6. The maintenance of the instrument
1. Before test the instrument should be fixed on ground with the foundation bolt.

2. The laboratory assistant should be familiar with the entire test procedure and
potential hazard.



3. The instrument should be treat carefully when move, maintain and clean in

case of damage.

4. Check if the connection among gas source is in sound condition.

5. Change the O-ring at regular intervals.

6. Increase the pressure slowly when regulate the pressure and do not strike the

pressure gauge.

7. Shut off gas source when move, maintain and clean the instrument.

8. Oxygen is forbidden used.

9. Lubricate grease should be spread on the cover and aperture board.

7. The transportation and storage of instrument

The transportation and storage of instrument should correspond to the
JB/T9329-1999 standard. The product should be stored in the room with ventilation.

The indoor air does not contain the impurity which can arouse device corrosion.

8. Trouble shooting
Sequence
No. Phenomenon Cause Removing method
1 Leakage of | Aging of O-ring | 135%3.1,

drilling  fluid
and gas from
between  the
sleeve and
cover

¢135%3.1 on the cover

Change the O-ring

Leakage of
drilling  fluid
and gas when
the reverse test

Broken or aging of he
rubber seal ring

Check and change the
broken or aging seal ring.

The needle of
pressure gauge
increase
automatically

Aging of seal mat of
valve core in the relief
valve.

Change the seal mat

The needle of
pressure gauge
can not back to
Zero

Damage of
gauge

pressure

Change the pressure gauge




How to
diagnosis  the
connect valve
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9. A list for accessories, tools, major components and technical

documents

(1) Accessories and tools:

Sequence

Name Unit | Amount Remark
No.
1 Measuring  cylinder
4000ml piece 1
2 One carry a 10mesh
Steel ball bed sleeve | piece 2 filter screen
3 knuckler
(pl4.3mm) Kg 1.5
4 ball bearing (¢4.39) | Kg 1.5
5 Fixture handle piece 2
6 Handle piece 2
7 Reverse assembly set 1
8 150mm monkey
wrench piece 1
9 375mm monkey
wrench piece 1
10 holding down bolt
M12 piece 3
11 nut M12 piece 3
12 plain cushion @12 piece 3
13 O-ring (¢8x1.9) piece 20
14 O-ring (@32x3.1) | piece 2
15 O-ring (@50%x3.1) | piece 6
16 O-ring (@55%x3.1) | piece 6
17 O-ring (@130x3.1) | piece 2
18 O-ring (@135x3.1) | piece 5
19 O-ring (@145%3.1) | piece 2
20 Connect valve bar piece 1
21 Crack (1~6) Set 1
22 decompression
device Set 1
23 Stopwatch piece 1
24 Manifold Set 1
25 Transport hose piece 2
26 Tee assemble set 1




(2) Major components:

Sequence Model Name Parts
No.
1 GB3452.1-82 O-ring (p8x1.9) communicating
valve rod
2 GB3452.1-82 O-ring (932x3.1) end bracket of air
source on blind nut
3 GB3452.1-82 O-ring (¢50x3.1) Aperture plate
4 GB3452.1-82 O-ring (¢55%3.1) Aperture plate
5 GB3452.1-82 O-ring (@130%3.1) Sleeve and bottom
sleeve
6 GB3452.1-82 O-ring (@135x3.1) Blind nut and sleeve
7 GB3452.1-82 O-ring (@145x3.1) Blind nut and sleeve

(3)Technical documents:

S .
ecll\lllznce Name Unit Amount Remarks
1 Operation instruction piece 1 /
2 Certificate of approval piece 1 /
3 Container load plan piece 1 /







