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1. Introduction

Congratulations on your purchase of the DynaPak 2020
Sampler.

Before installation, insure that all of the components are
present. You may or may not have ordered a sample
cylinder with your DynaPak System. Regardless, you will
need a cylinder during installation. If you have any ques-
tions about installation/operation, contact your YZ represen-
tative or YZ Customer Service at 936.788.5593.

2. System Components

The primary components of the DynaPak 2020 Sampler are
illustrated here.
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?3. Theory of Operation

DynaPak 2020 Gas Sampler

The DynaPak 2020ARXN Sampler is a remotely mounted
mounted sampling system which uses the pneumatically
operated, positive displacement DynaPak 2000 pump, the
Z-200 timer/controller, a special differential pressure
transmitter, the YZ filter/regulator and a low power solenoid
valve to obtain gas samples. The 2020 has two modes of
operation:

A. Proportional-to-flow sampling: in this mode of operation, the
2020 extracts a gas sample from the pipeline at time
intervals proportional to the pipeline flow rate. The volume
of the sample is set by the operator using the volume
adjustment feature of the DP-2000 pump. The Z-200
periodically energizes a low power solenoid valve, which
allows actuation gas to stroke the DP-2000 pump.

The DynaPak 2020 uses a Rosemount differential pressure
transmitter to convert the pressure signal intoa 1 - 5 VDC
output signal. The Z-200 controller uses this 1 - 5 VDC
signal to determine the percentage of flow that is present in
the pipeline.

The Z-200 operates as a recycling timer with exception that
the off time is adjusted to account for variations in pipeline
flow conditions, as indicated by the pressure differential
transmitter. In the event that flow increases in the pipeline
the time between solenoid actuations will be shortened. If
the flow in the pipeline decreases the time between
solenoid actuations will lengthen. This allows

the time between solenoid actuations to be directly
proportional-to-flow in the pipeline.

B. Proportional-to-time sampling: in this mode of operation, the
Z-200 controller operates as a recycling timer, energizing
the solenoid valve at an interval pre-selected by the operator.
As in the other mode of operation, solenoid actuation allows
the DP-2000 pump to stroke.

In either mode of operation, the number of solenoid
actuations is recorded by the onboard LCD indicator. The
Z-200 timer/counter operates using a replaceable internal
battery pack. The battery pack condition is monitored using
two indicator LEDs. When the battery pack needs replacement,
the red LED will illuminate when the solenoid output is
activated. If the battery pack is good, the green LED will
illuminate when the solenoid is activated.

The External Power Option can be used in lieu of the
internal battery pack. The External Power Option (model No.
EPO-120) consists of an AC to DC convertor and intrinsically
safe barrier to convert 120 AC power to 28 VDC to operate
the controller without the use of the internal battery pack.

The Solar Power Option would be used in lieu of the
internal battery pack. The Solar Power Option (model
#SPO-12) consists of a 5 watt solar panel with RM-12
charger regulator module and internal 12V, 5 Amp hour
battery pack.




4. Sample Probe Location and Installation

4.1 The sample probe should be a minimum of five pipe
diameters from any device which could cause aerosols or
significant pressure drops.

4.2 The sample probe should not be located within the
defined meter tube region (AGA 3-1985 ED.).

4.3 The sample probe should be located upstream of the
differential pressure device.

4.4 The end of the sampler probe should penetrate the
center 1/3rd of the pipeline.

4.5 The end of the sample probe should be cut parallel to
the pipeline.

~———— Meter Tube

Flow ——

e / % % 7 7

T i
Differential Pressure Device

Optimum Sampler Probe Locations

A = The number of unobstructed, straight pipe diameters
upstream (see AGA - 3 manual).

B = The number of unobstructed, straight pipe diameters
downstream (see AGA - 3 manual).
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5. System Installation

5.1 DynaPak 2020 With Slipstream Kit

a. Mount the DP-2020 with slipstream kit on a vertical 2" —

p0|e_ 2" Pipestand ————— =
(By Customer)

SPO-12
Solar Panel Option
(Optional)

b. Connect the slipstream adapter to the pipeline product
supply and product return connections as shown in the
diagram.

Z-200 Controller

c. Connect the actuation gas supply (50 - 65psi) to the
actuation gas connection located on the left hand side of the
sampler.

211/8"

Sampled
Product

d. Connect the sample out connection to the sample vessel.

Actuation

e. Wire the Z-200 to the flow input device (DPT) to be used. 50-75 psi
Wiring instructions are found in sections 12 and 13. (By Customer)

*Vessel Tray

f. Before applying pipeline pressure to the DP-2020, ensure
that the product supply valve is closed.

g. After pipeline pressure has been applied to the sampler, Relief valve «lipstream Adpéter
check the slipstream tubing connections for leaks. Product Supply w/Self-Cleaning Screen
Loop Product Loop Return
YZ Durasite
h. Open the product supply valve. Sample Vessel
(Optional)
i. Follow the "Operational Check and Leak Testing Proce-
dures" detailed in Section 7.
FLOW —»

CAUTION:
Incorrect operation of valves (over tightening)
can re_sult in damage to the valve components Dgzggg“;?i")‘;f;;m%g%?eipm
(isolation valve bonnet assembly) which might
result in the valve stem being screwed out of the
probe body. This of course results in product at
pipeline pressure being vented continually
through this port until this section of the pipeline
is shut in. Be aware of the following procedures
andinformation.

- DynaPak valves are of soft seat
design and should only be closed
or opened with fingers. No
wrenches should ever be used.

If avalve will not seal off with
finger tight operation the valve
should have maintenance
performed to allow proper
operation of thevalve.




5.2 Differential Pressure Transmitter (DPT)

a. With the low pressure supply valve closed and the high
pressure supply valve closed, connect the DPT to the orifice
connection tubing.

b. Open the equalization valve.

c. Open the low pressure supply valve or the high pressure
supply valve.

NOTE: Do not open either the low pressure supply valve or
the high pressure supply valve without ensuring that the
equalization valve is open.

d. Open the other supply valve.

e. Close the equalization valve.

f. Run the free end of the DPT cable through the cable entry
connector located on the upper left side on the DynaPak
2020 enclosure.

g. Connect the DPT cable as shown in the diagram.

h. Tighten the cable entry connector, allowing for enough
cable length to open the enclosure.
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6. Sample Vessel Installation

Variable volume/constant pressure cylinder.

A free-floating piston cylinder (DuraSite) may be installed in
a horizontal position on an optional vessel rack. Free-
floating piston cylinders should NOT be installed on the
DynaPak BackRack vessel rack.

Install 1/8" tubing from the sample discharge port of the
manifold to the product end of the vessel. Avoid traps in this
line.

See diagram #9 for DuraSite portable sample vessel
instructions.




7. Operational Check &Leak Testing

7.1 When all of the tubing connections have been com-
pleted, close the purge valve on the front of the sampler
probe body. Open the sample probe supply valve to allow
pipeline pressure into the sampler. Check all connections
using a liquid leak detector.

7.2 Adjust the filter/regulator from the following ranges:

Actuation Pressure
50 psig (3.5 Bar)
65 psig (4.5 Bar)

Pipeline Pressure
Under 700 psig (48 Bar)
Over 700 psig (48 Bar)

7.3 Turn the stroke adjustment knob on the top of the pump
counterclockwise to set the pump displacement at .4 cc/
stroke.

7.4 Set the mode switch to position #5.

7.5 Set the data switches to 00.0 to enter the diagnostic
mode of operation.

7.6 Depress the enter switch to load the value into memory.

7.7 Pump actuation will begin as the solenoid valve is
energized by the Z-200. In this mode, pump actuation
should occur every two seconds.

7.8 Each time the solenoid actuates, the LCD stroke
indicator on the Z-200 should increment.

7.9 Allow the sampler to operate until the desired stabilized
pressure is achieved at the sample discharge.

7.10 Return the mode switch to position 9 (off position).

7.11 Check all connections from the sampler discharge to
the connection on the sample cylinder and the connection
from the pump to the manifold at the discharge tubing using
a liquid leak detector.

7.12 If no leaks are found, the pump and tubing should be
considered tested and functional.

YZ  Systems, Inc. + 3101  Pollok Drive
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182. Sampler Set-Up

Proportional-to-flowsampling

In this mode of operation, the Z-200 uses two operator
inputs in conjunction with the 1 - 5 VDC flow input to vary the
time that will transpire between pump strokes.

8.1 Adjust the pump volume adjustment knob to the value
used in the calculation in step 9.1.

Sample pump displacement per stroke

Number of turns open on the pump volume knob

.lcc 3
.2cc 6
MAcc 12
) @& -
In order for the Z-200 controller to operate in the propor- A’i;;‘;;;@* ’M%Z ngg %
tional-to-flow mode of operation it will be necessary to O TEST/ENTER O RESET
enter the following parameters: MQDELZZDD/E
MODE SWITCH ExtPoer + 8/ 01 Q)
8.2 Loss of flow input: ol ¢ ‘ o =710 O O
H : 7 - Loss of Flow Input (XX.X Min.) pely — 6|0 | O
(XX.X min) Mode#7  Default 20.0 min Bl ) A P{ saral — 5| 0| &
3Z Szg’n Trons. Signal + 4|0 | O
The loss of flow input setting is a predetermined amount of i - LH iR e supply + 3100
time that the operator would like to see transpire between —_— — e 8
pump strokes in the event that the 1 - 5 VDC flow input %gvéj' ; a
signal is lost. |z YT ————— G

To set the loss of flow input:
1. Set the mode switch to position #7.
2. Set the data switches to the desired time
in minutes XX.X minutes.

Ex: 20 minutes = 20.0

3. Depress the enter switch to load the
value into memory.

NOTE: the green LED will flash if entry is accepted; the red
LED will flash if not accepted.

NOTE: Time (20.0 minutes) above corresponds to dial setting
shown for the Z-200.1 model. (For the Z-200.10, the time would
be 2.00 minutes - the decimal moves one place to the left).




8. Sampler Set-Up

8.3 Low flow shut-off:

(XX.X%) Mode #6 Default2.0%

The low flow shut-off setting allows a preset point in % of
flow to be set that the operator would like the Z-200 to stop
operating. This allows thecontroller to sense low flow
conditions that might exist in the pipeline where operation of
the Z-200 controller is not wanted. When flow again
increases above this point the Z-200 will again resume
operation.

To set the low flow shut-off:
1. Set the mode switch to postion #6.

2. Set the data switches to the desired % flow XX.X%.
Ex: 2% =02.0
3. Depress the enter switch to load the value into memory.

NOTE: the green LED will flash if entry is accepted; the red
LED will flash if not accepted.

8.4 Zero calibration:

Mode #4 (1.00VDC @ 0% of metered flow)

The zero calibration adjustment is used to calibrate the
Z-200 controller for 0% of metered flow in the pipeline

(1 vDC). The Z-200 controller is calibrated at the factory for
0% of flow to directly correspond to 1.00VDC at the flow
input terminals #4, #5.

To set zero calibration:

1. Set the mode switch to position #4.

2. Apply 1.00VDC to the terminal strip terminal #4 (+signal
input); terminal #5 (-signal input) (if a DPT is being used,
output from the transmitter should be 1.00VDC @ 0" ( 0 cm)
differential pressure. See section 13.3 (DPT calibration).

3. Depress the enter switch to load the zero setting into
memory.

NOTE: the green LED will flash if entry is accepted; the red
LED will flash if not accepted.
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g. Sampler Set-Up

8.5 Span calibration:

Mode #3  (5.00VDC @ 100% of metered flow)

The span calibration adjustment is used to calibrate the
Z-200 controller for 100% of metered flow in the pipeline
(5VDC). The Z-200 controller is calibrated at the factory for
100% flow to directly correspond to 5.00VDC at the flow
input terminals #4, #5.

To set the span calibration:

1. Set the mode switch to postion #3.

2. Apply 5.00VDC to the terminal strip terminal #4 (+signal
input); terminal #5 (-signal input)

(if a DPT is being used, output from the transmitter should
be 5.00VDC @ maximum range of meter. Ex.: 5.00 VDC @
100" (254 cm) water differential pressure, See section 13.3
DPT calibration).

3. Depress the enter switch to load the span setting into
memory.

NOTE: the green LED will flash if entry is accepted; the red
LED will flash if not accepted.

NOTE: for maximum accuracy, after setting the span, return
to zero calibration section and repeat both zero and span
procedures in that order.

8.6 Initial percentage flow:

(XX.X%) Mode #2 Default 50.0%

The initial percentage flow shoud be set by the operator to
the typical or average % of metered flow that exists in the
pipeline. This should be based upon historical flow
measurement records from the metering device being
used. If the history is not known, use an anticipated value.

To set initial percentage flow:
1. Set the mode switch to position #2.
2. Set the data switches to the desired % of flow X.XX%.

Ex.: 50% = 50.0
3. Depress the enter switch to load the value into memory.

NOTE: the green LED will flash if entry is accepted; the red
LED will flash if not accepted.
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8. Sampler Set-Up

15

BN BN @ R

8.7 Initial stroke rate: A;E;@@“w ) Srrons
(XX.X'min) Mode #1 Default 20.0 min O TEST/ENTER O RESET
The initial stroke rate is set by the operator to the amount of —_MODEL 22006 _ R
time that would be desired to transpire between pump [ ExtPoyer + 810 | O
strokes if the % of flow measured in the pipeline was equal Of 8w o o ) e g O
to that set in mode position #2 (initial percentage flow). o 2 Lon oy shut O " Ap{ saral - 5|0 |0

4z g;’:ﬂ Trans. Signol + 4|0 | O
To set the initial stroke rate: = e Sof R Y e b 8
1. Set the mode switch to position #1. " Gooox @ s 1|00

L s Setamon 1835515, .

YZ Industries, Inc.. P.0. Box 890, 206 Lubbock Hiy. Snyder, Texos 79549, USA

2. Set the data switches to the desired time minutes X.XX
min.

Ex.: 20 minutes = 20.0
3. Depress the enter switch to load the value into memory.

NOTE: the green LED will flash if entry is accepted; the red
LED will flash if not accepted.

8.8 Run Mode: the run mode position is the position that the
mode switch should be in to start the Z-200 controller in
proportional-to-flow mode of operation. When in this mode
of operation the Z-200 controller will monitor the flow input
and adjust the time interval between pump strokes to be
proportional to the % of flow measured in the pipeline.

To start the Z-200 controller:
1. Set the mode switch to position #0.

2. Depress the enter switch to begin operation.

NOTE: if all parameters (mode #'s 7, 6, 4, 3, 2, 1) have not
been entered properly, a red LED will illuminate and stay on
and the controller will not start in the run mode position #0
when the enter switch is depressed. See the LED indicator
chart in the trouble shooting section of the manual if the Z-
200 controller does not seem to operate properly.

NOTE: Time (20.0 minutes) above corresponds to dial setting
shown for the Z-200.1 model. (Forthe Z-200.10, the time would
be 2.00 minutes - the decimal moves one place to the left).
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5. Sampler set-up time-based sampling

~
6T 6 6T T -
The Z-200 controller operates as a recycling timer. The time . %59 %
between solenoid actuations is set by the operator and DATA SHTCHES Y e O et
does not change in respect to pipeline flow conditions. MODEL Z-200/6 -
Proportional To Flow Controller
ExtPower + 8/0 | O
9.1 Calculate the sampling rate using the following 30 day A common - 70O
chart: O] 325 g o el o)l ©
: s - ;:%y X Min) ¥ N S’:g”"’ -5|010O
3 2 Spon . , Trons. signal + 410 | O
T 7 Inital Seroke Rove. (OeX Nin ) Supply + 3101 O
0 - Run Solenoid — 2| O O
) Solenoid + 1O | O
[
Y 72 oo e 70 B 290, 205 Lt g Syt Torm 75578, U5 @
Number ofturns| sample S | lind |
stroke knob displacement
per stroke 1000 cc 500 cc 300 cc
6 .200 9 18 30 Sample
rate
(minutes)

NOTE: To obtain maximum battery life, choose the longest

time interval and the largest pump displacement setting

possible.

9.2 Adjust the pump volume adjustment knob to the value
used in the calculations in step 9.1.

9.3 Set the mode switch to position #5.

9.4 Set the data switches to the desired time in minutes

XX. X minutes.

Ex.: 18 minutes = 18.0
9.5 Depress the enter switch to load the time into memory to

start operation.

NOTE: see the LED indicator chart in the trouble shooting
section of the manual if the Z-200 controller does not seem

to operate properly.

NOTE: Time (18.0 minutes) above corresponds to dial setting
shown for the Z-200.1 model. (For the Z-200.10, the time would
be 1.80 minutes - the decimal moves one place to the left).




10. Sampler maintenance

10.1 Recommended preventative maintenance schedule
Every sampling situation is unique. Below are our
recommendations for average conditions. A higher BTU
content will necessitate more frequent pump/filter
maintenance.

a. Clean and lubricate the sample pump every six months.

b. Check the filter element every six months replacing as
necessary.

c. Test the battery monthly.

d. Test the system for leaks each time a fitting or connection
has been made.

10.2 Cleaning and lubricating the DP-2000 pump
a. Close the isloation valve.

b. Disconnect the plastic tubing from the solenoid valve to
the pump diaphragm housing by depressing the tubing
release sleeve on the diaphragm housing fitting while
pulling out the tubing. It is not necessary to remove the
fitting from the diaphragm housing.

c. Remove the sample discharge (1/8" stainless steel
tubing) from the pump body.

d. Screw the stroke adjustment knob all the way down to the
0 cc setting.

e. Unscrew the pump body by hand from the inlet check
valve assembly. Separation at this point is recommended
to maintain proper tubing location and alignment between
the pump body and the probe body. Do not remove the inlet
check valve body from the manifold unless cleaning is
necessary. To replace the inlet check valve o-ring, cut the
o-ring off the head of the dart and stretch the new o-ring over
the head of the dart using a light coat of assembly grease.

f. Remove the diaphragm housing from the pump body by
unscrewing the diaphragm housing and carefully pulling the
plunger out of the pump body. Inspect the plunger shaft for
damage or wear. The diaphragm chamber houses the
diaphragm, return spring and plunger assembly. The
diaphragm chamber should not be disassembled unless
one of these items needs replacing.

g. Remove the internal bushings and o-rings from the pump
body by inserting a non-metallic rod (larger than 1/4",
smaller than 1/2") into the top of the pump body. Gently tap
to remove all bushings and o-rings out the bottom of the
pump body.

h. Clean and inspect all components. Replace if necessary.

NOTE: normal service generally requires only the
replacement of the o-rings and seal. A seal repair kit
(part number D3-0002) is available from YZ.

YZ  Systems, Inc. + 3101  Pollok Drive Texas
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10. Sampler maintenance

i. Apply a light coat of non-soluble assembly grease on all
o-rings and bushings to prevent damage.

j- Install the body bushing into the bottom of the pump body.

k. Insert all other bushings, springs, and o-rings in their
respective sequence on the plunger shaft.

|. Carefully install the diaphragm housing into the top of the
pump body.

NOTE: apply a light coat of assembly grease on the plunger
shaft prior to installation.

m. Install the pump assembly on the inlet valve assembly.
Tighten firmly by hand.

n. Connect the 1/8" stainless steel tubing to the pump body
and 1/8" plastic tubing to the diaphragm housing.

0. Open the isolation valve.
p. Adjust the strokes adjustment knob to its original setting.

g. Pressure test the pump as previously described for
proper operation.

L]
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10. Sampler maintenance

10.3 Battery Test: with the mode switch in the mode
position #5, depress the test switch. When the solenoid
fires, the green LED signifies a good battery. The red LED
signifies a depleted battery.

NOTE: the solenoid must be connected to test the battery
condition. Battery condition cannot be tested with a volt
meter.

Replacing a Depleted Battery
1. Remove the four thumb screws, cover plate and terminal
strip.

2. The battery is located in the lower left hand corner of the
Z-200 controller assembly.

3. Unclip the battery plug from the battery receptacle.

4. Replace the depleted battery with a fresh battery pack
(part No. E3-2001).

NOTE: follow the illustration to assure proper battery wire
placement in the Z-200 enclosure.

5. Return the mode switches to their original positions.
6. Dispose of old battery properly.
NOTE: Battery packs contain small amounts of Lithium

which must be disposed of and handled in accordance with
Federal, and State statutes.

10.4 Recommended spare parts for the
DynaPak 2020 gas sampler:
Part Number Description

D3-0002 DP-2000 pump seal kit
D3-0003 YZ filter/regulator repair kit
D3-0004 filter element
D3-0142 Z-65/200 fuse replacement kit
E3-2001 battery pack

YZ  Systems, Inc. + 3101  Pollok Drive ¢ Conroe, Texas
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11. Troubleshooting
timer mode #5
Proportional-to-time

A. Set the mode switch to position #5.

B. Set the data switches to 00.0 to enter the diagnostic
mode of operation.

C. Depress the enter switch to load the value into the
memory.

D. This mode of operation enables the operator to increase
the solenoid output rate to one actuation every two seconds.

NOTE: the LCD stroke indicator should increment each
time the solenoid actuates.

LED Indicator Chart (proportional-to-time only)

green red condition
on off solenoid on, good battery
off on solenoid on, low battery

NOTE: on means for approximately one half second.

To test the LED indicators, depress the test switch located
on the front of the controller.

Timer Setting
A. Z-200/6.1 - all time settings are xx.x minutes
B. Z-200/6.10 - all time settings are x.xx minutes.




11. Troubleshooting
Proportional-to-flow:run mode#0

A. Refer to the controller set-up section in the manual and
make sure the following parameters have been set:
1. mode #7 loss of flow input (XX.X min)

(X.XX min for Z-200.10)

2. mode #6 low flow shut off (XX.X%)

3. mode #4 zero calibration (1.0V @ 0% flow)

4. mode #3 span calibration (5.0V @ 100 % flow)
5. mode #2 initial percentage flow (XX.X%)

6. mode #1 initial stroke rate (XX.X min)

(X.XX min for Z-200.10)

NOTE: if all parameters have not been entered properly, a
red LED will illuminate and stay on and the controller will not
start in run mode position #0 when the enter switch is

depressed.

B. After these inputs have been re-entered, depress enter
switch to start operation.

LED indicator chart (proportional-to-flow mode only)

Green Red Condition

on off solenoid on, good battery
off on solenoid on, low battery
blink off lowflow shut off imposed
off blink loss of flow input alarm

NOTE: on means for approximately one half second. Blink
means on for approximately 20 milliseconds.

To test the LED indicators, depress the test switch located

on the front of the controller.
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11. Troubleshooting
LCD stroke indicator test

A. Set the mode switch to position #5.

B. Set the data switches to 00.0 to enter the diagnostics
mode of operation.

C. Depress the enter switch to load the value into memory.

D. This mode of operation enables the operator to increase
the solenoid output rate to one stroke every two seconds.

E. Unscrew the thumb screws and remove the eight

position terminal strip and cover. This will expose the
battery pack and three position configuration jumper
(located in the lower right hand corner of the Z-200 controller
assembly).

F. Set the configuration jumper to the far right position
marked stroke indicator test.

G. This will cause all six digits to become active or display.
Press reset and a display should increment
000000,111111, ets., up to 999999 each time the solenoid
actuates. When the display reads 999999, the test is
complete.

NOTE: when the test is complete, move the jumper back to
the factory position (far left).

-
DATA SWITCHES MODE STROKES

MODEL z-200/6

Proportional To Flow Controller

(Q TEST/ENTER (O RESET

=
MODE SWITCH =]
9 - off =
8 — N/A o
7 = Loss of Flow Input (XX.X Min.) =
6 — Low Flow Shut OFf (XX.X%) =
5 — Timer (XXX Min.) AN =
4 Zero Trans. =
3 - Span )
2 — Initiol Percentoge Flow (XX.X%) -
1 — Initial Stroke Rate (XX.X Min.) o
0 - Run g
I :
Factory - ok 9 ssomasix -
1y <o 1, Groves €, D)
Syste nce with YZ indl i
Approved control document No. 103-0430.

] Y¥Z Industries, Inc., P.0. Box 690, 206 Lubbock Hwy.

Factory setting for
configuration jumper

-

O O

\)
o) ,
. =
95 954/ g\95X
- BATTERY STROKES

DATA SWITCHES

MODEL z-200/6

Fropertional To Flow Conlroller

QO TEST/ENTER (O RESET

]
MODE SWITCH =
9 - off =
8 — N/A o
7 = Loss of Flow Input (XX.X Min.) Ll
6 — Low Flow Shut OFf (XX.X%) =
5 — Timer (XXX Min.) YAND =
4o Zero Trans. =
3 - Span )
2 — Initiol Percentoge Flow (XX.X%) -
1 — Initial Stroke Rate (XX.X Min.) o
0 - Run g
@ - & :
Factory - ok 9 ssomasix -
utual st sofe Closs I, Division 1, Groups C, D
Systel in nce with YZ Industries
Approved control document No. 103-0430.

] Y¥Z Industries, Inc., P.0. Box 690, 206 Lubbock Hwy.

[
Setting for stroke indicator test
configuration jumper




11. Troubleshooting

Non-linear/linear flow input

The Z-200 controller is capable of receiving two types of flow

outputs: non-linear and linear.

A. Non-Linear: when using differential pressure transmitter
inputs that are not linear with respect to flow, the configura-

tion jumper should be in the factory setting to the far left

position marked non-linear.

B. Linear: when using flow computer type flow inputs that

are linear with respect to flow, the configuration jumper
should be in the middle position marked linear.

YZ  Systems, Inc. e+ 3101  Pollok
DynaPak 2020ARXN 03162005 ATEX Rev.

Drive

Conroe,

Texas

23

@ oo ]

BATTERY STROKES
MODE

DATA SWITCHES

O TEST/ENTER (O RESET

Proportional To Fow Controller wn
@
MODE SWITCH =
9 - Off 2
8 - N/A [}
7 — Loss of Flow Input (XX.X Min.) =
6 — Low Flow Shut OFf (XX.X%) =
5 — Timer (XX.X Min,) /\p =
4 - Zero Trans. 2]
3 - Spon 2
2 — Initial Percentage Flow (XX.X%) -
1 — Initial Stroke Rate (XX.X Min.) =
0 - Run -
Qo - & B
Factory B T Lo sv57 9500007x 2
Mutual intrinsically safe Class I, Division 1, Groups G, D, b
System  in accordance with YZ industries

Approved  control document No. 103-0430,

] VZ Industries, Inc., P.O. Box 890, 206 Lubbock Hiy.

.

Factory setting for non-line
flow input using the DPT

ar

O O

BATTERY

STROKES

DATA SWITCHES

O TEST/ENTER (O RESET

MODEL z-200/6
Proportional To Flow Controller L
@
MODE SWITCH =
9 - Off =
8 - N/A =]
7 — Loss of Flow Input (XX.X Min.) =
6 — Low Flow Shut Off (XX.X%) =
5 — Timer (XX.X Min.) fa
4 — Zero 2
3 ~ Spon fa
2 — Initial Percentage Flow (XX.X%) =
1 — Initial Stroke Rate (XX.X Min.) o
0 - Run -
Factory §Bo oo = 1) J— . E'L

utual intrinsically sofe Closs I, Division 1, Groups C, D

System in accordance with YZ Industries
Approved 103-0430.

control document No. —
YZ Industries, Inc., P.O. Box 890, 206 Lubbock Hiy.

-

USA

Setting for linear flow input

.
——.
—
—
—

« 77303 '+ P: 936.788.5593 .+ F:

SYSTEMS
MILTON ROY

936.788.5720



Diagram #1.

DP 2000N pump (assembled)

Set Screw
P/N C0-0096

Volume Adjustment
Detent
P/N B1-0030

Volume Adjustment
Spring
P/N C3-0005

Upper Diaphragm
Housing
P/N B1-0054

Pneumatic Fitting
P/N A1-0113

Lower Diaphragm
Housing
P/N B1-0051

Plunger Return
Spring
P/N C3-0006

*Seal
P/N A6-0018

Discharge Check
Valve Spring
P/N C3-0007

Discharge Check
Valve Bushing
P/N B1-0013

Discharge Check
Valve Sleeve
P/N B1-0014

Body Bushing
P/N B1-0016

Inlet Check
Valve Dart
P/N B1-0018
*O-Ring (014)
P/N A5-1014

Nut
P/N C0-0026

Inlet Check
Valve Body
P/N B1-0019

_—_

3.
4

4

*DP-2000N Pump Seal Kit - P/N D3-0002

Volume Adjustment
Knob
P/N B1-0059

O-Ring (010)
P/N A5-1010

Stroke Adjustment
Screw Assembly
P/N B1-0004

Cap Screw
(6 Each)
P/N C0-0014

Diaphragm
P/N A6-0106

Plunger Assembly
P/N B1-0012

Pump Body
P/N B1-0071

Spring Retainer
Bushing
P/N B1-0011

Male Connector
1/8"P X 1/8"T
P/N A1-0099

*O-Ring (108)
PIN A5-1108

*O-Ring (012)
PIN A5-1012

*O-Ring (006)
PIN A5-1006

Inlet Check

Valve Spring

P/N C3-0008

Inlet Check

Valve Spring Guide
P/N B1-0020

Inlet Screen
P/N C4-0006




Diagram #2:
DP 2000N pump (exploded)

Set Screw
P/N C0-0096

T

Volume Adjustment Knob

P/NB1-0059
O-Ring (010)
P/N A5-1010
Cap Screw
(6 Each)
@ W P/N C0-0014

Volume Adjustment Detent
P/N B1-0030

Volume Adjustment Spring
P/N C3-0005

25

*Seal
P/N A6-0018

Spring Retainer Bushing
P/N B1-0011

Discharge Check Valve Spring
P/N C3-0007

Discharge Check Valve Sleeve
P/N B1-0014

Discharge Check Valve Bushing
P/N B1-0013

*0-Ring (108)

L P/N A5-1108
Pump Body
P/NB1-0071
—
Pneumatic Fitting
P/N A1-0113
Upper Diaphragm Housing ]
P/N B1-0051
Male Connector
j 1/8"P x 1/8"T
Stroke Adjustment Screw Assembly ——
P/N B1-0004 — I P/N A1-0099
— I e G
) —— *0O-Ring (012)
Diaphragm —
P/NA6-0106 P/N A5-1012
«—»

%‘J (

(

J

Plunger Assembly
P/NB1-0012

Plunger Return Spring

P/N C3-0006
NN
Lower Diaphragm Housing
P/N B1-0051
*DP-2000N Pump Seal Kit - P/N D3-0002
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Body Bushing
P/N B1-0016

Inlet Check Valve Dart
P/N B1-0018

*0-Ring (006)
P/N A5-1006

*0-Ring (014)
P/N A5-1014

Inlet Check Valve Spring

P/N C3-0008

Inlet Check Valve Spring Guide
P/N B1-0020

Nut

P/N C0-0026

Inlet Screen
P/N C4-0006
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Diagram #3:

YZ filter/regulator (assembled)
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Diagram #4:

YZ filter/regulator (exploded)

Adjustment Screw
P/N A3-0066

Pneumatic
Fitting
P/N A1-0113

- )

Spring Cap
P/N A3-0068

Piston Spring
P/N C3-0009

Bonnet
P/N A3-0067

Piston
P/N A3-0069

Retaining Nut
P/N A3-0070

Upper Spring
P/N C3-0010

Upper Dart *
P/N A3-0071

Seat *

PIN A3-0072
O-Ring (012) *

P/N A5-1012 o—D

Lower Dart *
A3-0073

Lower Spring
P/N C3-0011

27
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g0 O-Ring (214) =
P/N A5-1214

Body
P/N A3-0074

Pneumatic
M(é L__ Fitting
m P/N A1-0113

Pressure Gauge
P/N A8-0016

O —— O-Ring (120) *
P/N A5-1120

Filter Tube
P/N C4-0003

Filter Element *
P/N C4-0004

)
.

Filter Housing
P/N A3-0076

* Filter/Regulator Repair Kit P/N D3-0003

Conroe,

Texas ¢
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2I83iagram #5:
Z-200 Controller

Ref. No.

@ 1

3*
4%

[olololelololole)

Description

Z-200/6 Controller Assembly
Model Z-200/6.1

Model Z-200/6.10

Battery Pack

Stroke Counter Assembly
Terminal Strip, 6 Position
BCD Switch

Face Plate

Model Z-200/6.1

Model Z-200/6.10

Thumb Screw

Cable Assembly
Solenoid Valve

Repair Kit*

Z-65/200 Fuse Replacement Kit

(2 Fuses Per Kit)

Part No.

F2-0002
F2-0020
E3-2001
G1-0001
H1-0001
E1-0001

A9-3002
A9-3031
A9-1001
G2-0001
A4-0001
D3-0006
D3-0142

Qty.

P AR PP

PR RPN
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Diagram #6:
Optional LinkPlus

Pressure Gauge Part Numbers

0-100 PSI  (LinkPlus Model No. C1-0002)
P/N A8-0010

0-300 PSI (LinkPlus Model No. C1-0003)
P/N A8-0008

0-600 PSI  (LinkPlus Model No. C1-0004)
P/N A8-0011

0-1000 PSI  (LinkPlus Model No. C1-0005)
P/N A8-0007

0-2000 PSI  (LinkPlus Model No. C1-0006)
P/N A8-0012

Inlet —~=——-o Qutlet

Stainless Steel
Pressure Gauge
P/N (Varies See Above)

Set Screw
P/N C0-0099

— Valve Handle
P/N A3-0155

P—

~——— YZ Valve Body

P/N A3-0137
S
Bonnet Stem Assembly —_ _—=——————————— Rupture Disc (1800 psi)

P/N A3-0095 P/N A3-0084

Valve Seat Retainer

P/N A3-0062

—-——————————————————— Rupture Disc Retainer
Valve Seat P/N A3-0083
P/N A3-0063

.
——.
—
—
—
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Diagram #7: Z-200 Installation
Notes/Wiring Control Documentation

REVISIONS
System Installation Notes and Recommendations Rev[ oW | oescRPTION
The manufacturer's system installtion instructions and the Notional Electric Code, Canadian Electrical Code where applicable, must be followed € | v/23/02
when installing this equipment. Tampering or replacement with non—factory companents moy odversely effect the safe use of the system D | 5/15/92
Only the specified batleries should be used with this apparotus. € | 10/7/93
For guidance on installation see ANSI/ISA 12.6 Installation of Intrinsically Safe Instrument Systems in Class  Hazardous Locations:
F 6/29/94
G | 2/08/95
7-200 W | 2/3/04 |ECO-0250 [REH]
F2-0002
R - EXTERNAL POWER
F2-0021
® ok 20008 | see NoTE 1) OPTION
O O Vmox = 30vDC
BATTERY  STROKES 2av0C Imox = 155mA
CHES  MODE @ 7ST/ENT © RESET SUPPLY ¢ =0
P1 o
EXT. PHR +8 f SHD
coMMON -7
supPLY -6 e BLK
Ap | sova -5 CRN CURRENT INPUT
Troms. | SIGNAL  +4 1 Whr OPTION
SUPPLY  +3 < RED "
SOLENOID —2 il Vmox = 30VDC
SOLENOD +1 5 -
2|5 Imax = 105mA
4-20mA
(ﬁ [ 5 4 T ™ ci=0
> Li=o0
* 250 OHM, .05ZTOL, 4WATT,
Y=Z PART NO:EO—1001
1-5VDC INPUT
I ] OPTION
PUR. CcoM. al Vmax = 30VDC
si6. j: 1 svne /Cmax; 105mA
DPT OPTION =0
SOLENOID ROSEMOUNT MODEL 2024
VALVE RED DIFFERENTIAL PRESSURE
03-0264 TRANSMITTER
A4-0001 P P/N:FD-0002 (FM)
A$-0003 P/N:FO-0004 (CSA)
PB/N:FO-0006 (CENELEC)
CLASS 1, DIVISION 1, GROUP C,D T3C HAZARDOUS AREA EExia IIB ZONE O T4
** NO_CHANGES ARE TO BE MADE TO THIS DRAWING
WITHOUT PRIOR FACTORY MUTUAL APPROVAL.
WAX > VOC CONTROL EQUIPMENT SHALL NOT USE OR GENERATE
[ MORE THAN 250VAC @YZ systems |5 i+,
- —
Ci= Ci + Comse Exio INTRINSICALLY SAFE / SECURITE INTRINSEQUE 5101 POLLOK OR._cONROE, TBUS 77308 e
La= L1 + Lose 72200 WIRING DIAGRAM DESCRIPTION -
— Z—200 WIRING SHEET B
CONTROL DOCUMENT 1 OF 1 SIZE
NOTES: TS DRAWING, AND AL INFORIATIN DRAWN:  Q.C. DATE: 11,/20/91
CONTAINED. HEREI REVAINS THE PROPERTY
1) NOT FOR USE IN EExia IIB TA ZONE O AREA. A PREsaLy RecERvED AND MaY NOTBE CHECKED: DATE:
REPRODLCED 1h WHOLE R IN PART WITHOUT
VZ SYSTEMS, INC' WRTTEN. CONSENT APPROVED: DATE:




Diagram #8:. DuraSite Portable Sample Vessel Instructions

Purpose: The DuraSite Portable Sample Vessel permits the
user to remove a liquid or gas hydrocarbon sample from a
pipeline or a sampling device. This is accomplished without
changing the pressure of the product or exposing it to a
contaminant fluid. If properly used and maintained the Dur-
aSite will provide many years of safe, accurate and clean
sampling.

Use: The DuraSite is a very safe device to use. As with any
equipment dealing with flammable products, it is mandatory
that a good, thorough operator training procedure be estab-
lished prior to use.

Typical use of the cylinder would be as follows:

Step 1: (In The Lab) Connect a regulated inert gas supply to
the pre-charge valve. The product valve should be open. By
carefully controlling the pre-charge valve and the regulator, the
cylinder can be slowly charged with pre-charge gas (NOTE:
This should be done slowly to prevent slamming the piston
down to the opposite end). The pressure on the pre-charge
pressure gauge should be brought to a reading of 10-50 psi
above the expected pressure of the product in the field . Close
the pre-charge valve and disconnect the gas supply. Check the
pre-charge valve, relief device, and the pre-charge pressure
gauge for leaks. Any leaks should be stopped before continu-
ing. The vessel should be placed in a padded carrying case and
made ready for field use.

Proceed to EITHER Step 2, or Step 3 as

required for your application.

STEP2: FORCOLLECTIONOFSAMPLEVIASPOTSAMPLE OR
FROM COMPOSITE ACCUMULATOR VESSEL.

2a: Connectthe product end of the pre-charged sample vessel
to the product supply.

(Sampler product removal valve, or Pipeline sample probe)
NOTE: the pre-charge pressure gauge reading should be
greater than the product supply pressure reading. If not,
repeat Step 1 above.

2b: Once the vessel is connected to the product supply, it is
necessary to vent a small amount of product prior to filling the
vessel. This assures fresh product and removes any air or gas
when dealing with liquids. This can be done by loosening the
product purge valve a very small amount until the product is
purged. After thorough purging, the product purge valve should
be tightened.

2c: The product pressure gauge reading should be 10-50 psi
below the pre-charge pressure gauge reading. By carefully
opening the pre-charge valve, the pressure becomes equal-
ized, then begins to drop below the product pressure. The pre-
charge valve should be carefully controlled so as to not vent the
pre-charge gas too fast.

2d: When the cylinder becomes a maximum of 80% full (see
volume indicator), all valves should be closed. The product
connectionis slowly broken in order to vent any trapped product.
After vessel removal, all connections should be checked for
leaks and the pre-charge and product valve ports capped to
prevent leakage.

2e: Pack the DuraSite in appropriate carrying case to meet
D.O.T. guideline, with D.O.T. paperwork and transportto lab for
analysis.

YZ  Systems, Inc. + 3101  Pollok Drive Texas
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STEP 3: FORDIRECT CONNECTIONTO
SAMPLER.

3a: Connectthe sampler discharge port to the product inlet port
to the DuraSite using 1/8" stainless steel tubing.

3b: (Gas sampling) Connect the pre-charge port to the
DuraSite to the pipeline for pre-charge pressure (Proceed to
step 3d), or configured like the liquid sample application below.
(Step 3c)

3c: (Light sampling) Pre-charge the DuraSite as indicated in
Step 1, then install a pressure relief valve to the pre-charge port
and open the pre-charge valve on the DuraSite. (The pressure
relief valve should have a relief pressure setting of approxi-
mately 100 psi above line pressure.)

3d: Open the product inlet valve of the DuraSite and the purge
valve on the sampler. Next open the purge valve on the product
end of the DuraSite and allow product to purge all lines and
connections out.

3e: Close purge valves and begin sample cycle.

3f: Atthe end of sample cycle, close product inlet valve on the
DuraSite and remove the DuraSite. Pack the DuraSite in
appropriate carrying case to meet D.O.T. guideline, with D.O.T.
paperwork and transport to lab for analysis.

Step 4: (In The Lab) Prior to analysis, the product should be
mixed. This is accomplished simply and efficiently by inverting
the cylinder end-over-end, causing the mixing ball to fall
through the product. Approximately 10-12 trips of the mixing ball
through the product assures a homogenous solution.

Step 5: The regulated pre-charge gas should be reconnected
to the pre-charge side of the cylinder. The pre-charge gas
supply should remain open during analysis.

Step 6: Purging a small amount of product from the vessel
removes unmixed product from the tee, relief device, gauge,
etc. The unit can now be connected to a chromatograph and
the product analyzed.

Step 7: After analyzing, the remainder of the product should be
dumped and the vessel properly cleaned. Normal cleaning can
be accomplished by rinsing the product end with a petroleum
solvent and flushing with acetone. If a more thorough cleaning
is required, the vessel should be disassembled.

WARNING: A portablesamplevessel should never be filled
to more than 80%. This allows a 20% pre-charge cushion to
absorb thermal expansion of the product.

Shipping: Extreme care should be taken when preparing a
vessel for shipment. Both valves should be capped to prevent
possible leakage. The vessel should be placed in a
snug-fitting, well-padded and durable case. All applicable DOT
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Diagram

#8. DuraSite Portable Sample Vessel

Valve Seat
P/N A3-0063

Purge Valve Nut
P/N A3-0080

YZ UniValve

Product Head
P/N C6-1000

Stainless Steel
Hex Nuts
P/N C0-0048

]

Back-Up Washer
P/N A5-4222B

O-Ring
P/N A5-2222

.

Mixing Ball
P/N C6-1005

Piston Seal
P/N A6-0023

O-Ring

P/N A5-2021

)

N

Snap Ring
P/N C3-0018

LIS

L Gauge
P/N A8-0013

Magnetic VVolume Indicator
P/N C6-1203 (DS-150)

P/N C6-1303 (DS-300)

P/N C6-1403 (DS-500)

P/N C6-1503 (DS-800)

P/N C6-1603 (DS-1000)

Magnet Assembly

P/N 12-1018 (Ser. #0613 and Prior)
P/N 12-1019 (Ser. #0614 - #4607)
P/N C6-1003 (Ser. #4608+)

Piston Washer
P/N C6-1004

Cylinder
P/N C6-1200 (DS-150)
P/N C6-1300 (DS-300)
P/N C6-1400 (DS-500)
P/N C6-1500 (DS-800)
P/N C6-1600 (DS-1000)

Tie Rod

P/N C6-1201 (DS-150)
P/N C6-1301 (DS-300)
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Set Screw
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Knob
P/N A3-0155
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P/N A3-0084

YZ UniValve

Pre-Charge Head
P/N C6-1001

Valve Seat

P/N A3-0063

Seat Retaining Washer
P/N A3-0062

f
=

Valve Stem Assembly
P/N A3-0095




13. Rosemount Differential
Pressure Transmitter
(DPT):

13.1 Theory of Operation: the Rosemount Model 2024
Transmitter is a low power differential pressure measuring
device capable of measuring differential pressures from

0 - 250 inches (635 cm) of water and delivering a
proportional 1 - 5 volt output. The YZ Model Z-200 controller
is designed to operate the Rosemount 2024 DPT. Both
units are Factory Mutual (FM) approved for intrinsically safe
Class |, Division 1, Groups C, D operation. This allows for
the transmitter to be directly powered by the controller,
without the use of barriers, when used in accordance with
YZ Industries control document # 103-0431.

13.2 Installation
a. Locate the DPT in an area where vibration, shock, and
temperature fluctuation effects are minimal.

b. Mount the DPT directly to the measurement taps or use
the mounting bracket shipped with the transmitter (see
diagram below). In either case, = mount the DPT at an
elevation above or equal to the pipeline measurement taps.

c. Connect the DPT to the Z-200 controller using the wiring
kit included with the transmitter. This kit includes YZ's
drawing #03-0467 which indicates how to connect the DPT
and the Z-200.

NOTE: it is recommended that the cable length between the
Z-200 and the DPT not exceed 25 feet (7.5 meters).

13.3 Calibration: calibration of the DPT requires the use of
an accurate pressure source and a voltmeter.

a. Check the wiring between the 2024 DPT and the Z-200
controller to ensure it is connected correctly.

b. Connect the pressure source to the DPT high pressure
port.
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3143. Rosemount Differential
Pressure Transmitter (DPT):

c. Connect the voltmeter positive lead to the DPT signal
terminal and the voltmeter negative lead to the DPT common
terminal.

d. Turn the mode switch on the Z-200 controller to position 4.

e. While applying the equivalent of 0" (0 cm) differential
pressure to the transmitter, turn the DPT "Zero" adjustment
screw until the transmitter output reads 1.00 volts.

f. Press the test/enter button on the Z-200 to set the
controller's zero reference.

g. Turn the mode switch on the Z-200 controller to position 3.

h. While applying the equivalent of maximum flow differential
pressure to the transmitter, example 100" (254 cm) water
differential, turn the span adjustment screw until the output
reads 5.00 volts.

i. Press the test/enter button on the Z-200 to set the
controller's span reference.

j- Repeat steps d. through j., readjusting the DPT zero and
span as necessary.

k. Return the mode switch on the Z-200 controller to position
9. Refer to Section 8.2 to set the system input parameters
before starting system operation.

NOTE: mode switch must be in position 3or 4to read
transmitter output voltage.

Common

Signal

Rosemount
2024 DPT

Voltmeter




Notes:
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YZ Systems, Inc. represents and warrants that for a period of 3 years from receipt of the product: (1) the product will be free from defects in materials and
workmanship; and (2) the product will perform substantially in accordance with product manuals, literature, or documentation. Any written or oral information or advice
given by YZ representatives, agents, or employees will in no way increase the scope of this warranty. If the product fails to comply with the warranty set forth herein,
YZ's entire liability and the customer's exclusive remedy will be replacement of the product(s) or, at YZ's option, YZ's reasonable effort to make the product meet
the warranty set forth herein. YZ disclaims all other warranties, either expressed or implied, including but not limited to, implied warranties or merchantability
and fitness for a particular purpose, with respect to the product. This limited warranty gives you specific legal rights. You may have others, which vary from
state to state. Theseremedies are not available outside of the United States and Canada. In no eventshall YZ or its suppliers be liable for any damages whatsoever
(including, without limitation, damages for loss of profits, business interruption, loss of information, or other pecuniary loss) arising out of the use of or inability to
use the product, even if YZ has been advised of the possibility of such damages. Information contained in this document is subject to change without notice and
does not represent a commitment on the part of YZ Systems, Inc. All prices quoted are in U.S. dollars, F.O.B. Snyder, Texas. NJEX is a trademark of YZ Systems,
Inc. All other product names and/or registered trademarks are the property of their respective holders. YZ support services are subject to YZ's then-current prices,

terms, and conditions, which are subject to change without notice. All prices and specifications, if published, are subject to change without notice.




