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Secrion 1: First THings To Know ABour THE MLS

Operation Specifications

Injection Pump
Operating Pressure:
Actuation Pressure:
Displacement:

Operating System Temperature:

Service Connections:
Actuation Gas Inlet:
Lubricant Discharge:

Oil Reservoir
Material:

Capacity:

Compatible Lubricants:

Controller
Power Supply:
Battery Reserve:
Timer Accuracy:
Display:
Flow input:
Continuous:
Minimum Pulse Width:
Pulse Type:

Operating Mode

Timer Mode, Continuous:

Timer Mode, Intermittent:

Proportional-to-Flow Mode:

adjustable)

15 - 1500 psi.(1.03-103.4 Bar (g)

15 - 55 psi.(1.03-3.79 Bar ()

.140 cc (fixed)

*-30 °F — +140 °F(-34 °C — +60 °C)

1/4” NPT Female
1/8” S/ST tube, Ferrule

Polycarbonate & Anodized Aluminum
6 0z. (175 cc) (1250 injections)
Chemlube, Anderol, 5w or equivalent

Lithium battery pack

2 years (1 stroke/hr)

<*0.01%, deviation from absolute

LCD, indicating total injections (re-settable)

20 Hz

20 ms
Electronic, 5 — 24VDC Dry, Contact Closure

.1 to 99 hours (incrementally adjustable)

.1t0 9.9 hours in .1 hour (6 minutes) increments
Allows control from the YZ DPS-2 to inject propor-
tion to time during periods of flow. .1 to 99 hours

(incrementally adjustable)
10 to 9900 pulses per injection (incrementally

*Note: Operation at extreme temperatures may affect system performance. To enhance the performance of this
system, adequate heat should be provided to maintain an operating environment above 30° F (-1° C).
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Secrtion 1:

Theory of Operation

The Cyclone 4400 MLS is a pipeline mounted
system which uses the pneumatically operated,
positive displacement Cyclone 4400 pump, the
Z-65/6.1H timer/controller, the YZ filter/regulator
and a low power solenoid valve to deliver injec-
tions.

The 4400 provides three modes of operation:

A. Time-based injection:

In this mode of operation, the 4400 injects lubri-
cant into the meter at regular time intervals. The
volume of injection is preset at .140 cc/stroke.
The Z-65/6.1H controller operates as a recycling
timer, periodically energizing a low power sole-
noid valve. Energizing the solenoid valve allows
actuation gas to stroke the C-44 pump. The rate
at which this occurs is a function of operator
input. Two 10 position switches are used to set
the off time interval. The number of times the
solenoid output is activated is recorded by the
onboard LCD stroke indicator.

B. Time-based injection with the YZ differen-
tial pressure switch (DPS-2):

This mode of operation is similar to the time-
based injection mode, except that the DPS-2
converts a differential pressure signal to an
electrical signal that the Z-65/6.1H timer uses to
determine if flow is present in the pipeline. In
effect, the DPS allows the Z-65/6.1H timer to
shut off when flow stops in the pipeline, and
when flow starts again, the ability to start-up and
resume operation.

C. Proportional-to-flow injection:

In this mode of operation, the Z-65/6.1H counter
operates as a dividing counter. The Z-65/6.1H
counter periodically energizes a low power
solenoid valve. As in the other two modes of
operation, this allows actuation gas to stroke the
C-44 pump. The rate at which this occurs is a
function of operator input as well as the host
computer or other device that inputs pulses per
volume metered. The two 10-position switches
on the Z-65/6.1H are used to set the number of

YZ  Systems, Inc. ¢+ 3101  Pollok  Drive
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First THings To Know ABour THE MLS

pulses the counter will count before activating the
solenoid output. The number of times the sole-
noid output is activated is recorded by the onboard
LCD stroke indicator.

In all three modes of operation, the Z-65/6.1H
timer/counter operates using a replaceable inter-
nal battery pack. The battery pack condition is
monitored by way of two indicator LEDs. When
the battery pack needs replacement, the red LED
will illuminate when the solenoid output is acti-
vated. If the battery pack is good, the green LED
will illuminate when the solenoid is activated.

System Accessories

» The External Power Option can be used in lieu of the
internal battery pack. The External Power Option
(model # EPO-120) consists of an AC to DC con-
vertor and intrinsically safe barrier to convert 120
VAC power to 28 VDC to operate the controller
without the use of the internal battery pack.

» The Solar Power Option can be used in lieu of the
internal battery pack. The Solar Power Option
(model #SP0-12) consists of a 5 watt solar panel
with RM-12 charger regulator module and internal
12VDC, 5 Amp hour battery pack.

 1/8" stainless steel Check Valve. These should be
installed in every tubing line that attaches a MLS
4400 to a meter. (P/N A3-0228).

A complete line of accessories is available through
YZ. Please contact your local representative or
YZ Systems, Inc.
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Secrion 1: First THings To Know ABour THE MLS

Application

One of the difficulties in maintaining turbine meters
in the field is that they require lubricant for the unre-
stricted movement of the turbine, and for measure-
ment accuracy.

Maintaining the lubricant level in meters is a prob-
lem that has existed for a very long time. Today, at
YZ Systems, we have the solution in the Cyclone —
Meter Lubrication System 4400.

Capable of accepting pulses directly from a meter,
index pulser, electronic corrector, or flow computer,
the Cyclone can operate in Proportional-to-flow or
time-based injection modes. Further refinement of
the time based mode adds the capability of control
from the YZ DPS-2 — Differential Pressure Switch
allowing lubricant injection only when flow occurs in
the pipeline.

Features & Benefits:

* Provides Systematic Lubrication to the meter for
ensured measurement accuracy and durability

e Versatile electronic controller for time-based,
time & flow based, and proportional-to-flow
operation

» Durable NEMA 4X fiberglass reinforced polyester
enclosure to protect from the elements

* Flexible dry contact or voltage pulse flow input

* On-Board LCD stroke & LED battery indicator

» Adjustable Filter/Regulator provides actuation
gas

* On-board 6 oz. oil reservoir

* Long life potted electronics

* Intrinsically Safe for Class I, Group C, D; FM
approved, and CSA & Cenelec Certified

» Convenient termination block for pulse and
differential pressure switch input

YZ  Systems, Inc. + 3101 Pollok Drive ¢ Conroe, Texas
CYCLONE 4400MLS ver. 05012002
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SEcTiON 2: SYSTEM INSTALLATION

System Components

The primary components of the Cyclone 4400
MLS (Meter Lubrication System) are illustrated
below.

] 6" (15cm)

O O

(0 \) —— )
e Solenoid Valve
(j Z-65/6.1H Controller \
N i oo [ Reservoir
VOOE i, xotry  BATIERY STROKES -u- Fill Cap
COUNT x100, x10
[} o
MODEL Z-65/6.1H TEsT RESET
TIMER/COUNTER
1 - powert EXT. POWER +6
2 - TIMERT / COUNTER | COMMON -5 Lubricant
3 - DPS BYPASSt DPS. IN 4 N
4~ COUNT DRY| / VOLTAGE T CONT N 3 H Reservoir
soevon +1 |©
1 o Clss . Do 1. Groups 0, D -I]-
g
(20cm)
MODEL No. [[ Jl
ISER\AL No. [ - 1ﬁ C-44 Pump
Y-Z Systems, Inc. 14"
BOX 890 SNYDER, TEXAS 79550 » (36cm)
Serial Number Plate [I
o\ J

Filter Regulator

Actuation Gas Manifold —
(1/4" NPT Inlet)

Mounting Plate —

)

Lubricant
Discharge

Cyclone Protector
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SEcTION 2: SYSTEM INSTALLATION

Injector Location

1. The injector unit should be located as close to
meter as possible. In addition, discharge tubing
should be kept as short as possible.

2. The injector unit is designed to mount to a 2"
pole. The recommend mounting configuration is
shown below.

2" Pole (By Customer)

Cyclone 4400 MLS

Actuation Gas

.
>

Y

- oY (e

Lubricant Discharge

<
-

{
e

2
Pipline Flow ——— = O

Turbine Meter
(By Customer)
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SEcTiON 2: SYSTEM INSTALLATION

Injector Installation

1. The Cyclone 4400 should be mounted in a
vertical position.

2. The Cyclone 4400 requires a 1/4" NPT pipeline
gas connection.

3. The 1/8" discharge tubing should connect to the
meter injection port. An in-line check valve should
be installed at the injection port.

2" Pole (By Customer)

Cyclone 4400 MLS

e T e =T =
©

Actuation Gas

- >

Lubricant Discharge
(1/8" Tubing)

y

In-Line Check
(By Customer)

A

Isolation Valve Isolation Valve
(By Customer) (By Customer)
X —
&)

Pipeline Turbine Meter
(By Customer)
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SEcTION 2!

(Optional) DPS-2 Installation

1. With the low pressure supply valve and the high
pressure supply valve closed, connect the DPS-2
to the orifice connection tubing.

2. Open the equalization valve.

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

IMPORTANT NOTE:

Do not open either the low pressure supply valve
or the high pressure supply valve without ensuring
that the equalization valve is open. Failure to do
so may damage the DPS-2's internal compo-
nents.

4. Open the other supply valve.
5. Close the equalization valve.

6. Run the free end of the DPS-2 cable through the
cable entry connector located on the upper left
side on the Cyclone 4400 enclosure.

7. Connect the DPS-2 cable as shown in the
diagram.

8. Tighten the cable entry connector, allowing for
enough cable length to open the enclosure.

YZ  Systems, 3101  Pollok  Drive ¢ Texas

CYCLONE 4400MLS ver. 05012002

Inc. ¢ Conroe

Low Pressure Supply Valve

SYSTEM INSTALLATION

O 1234
0 50>
t (TN (@ T
LEE @ oo
TIME XX, XX (HR) ~ BATTERY STROKES
COUNT xf00, x10
MODEL Z-65/6.1H TEST RESET Black
TIMER/COUNTER ac
MODE SWITCH
T oeurpa EXT. POWER +6
1 - POWERT
2 — TIMER® / COUNTER | COMMON =5
3 - DPS BYPASST DPS. IN 4
4 — COUNT DRY} / VOLTAGE ¢ COUNT IN 3
- Clear
Factor SOLENOID +1
Sﬂ {031 itrinsicany sofe cioss 1 owison 1. Groups .
ystern Vitn vz Syatems
Approved nt No. 103-0430.
530, 206 Lubbock ay Snyder, Texos 79548 USA
Low Pressure
High Pressure

Equalization Valve

Orifice Connection

j@ lj High Pressure Supply Valve

] Flow
.
A .
AR el
[
A ——
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]
T
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SEcTiON 3!

Overview

6" (15cm)

SyYsTem CoNTRoL AND ELECTRONICS

(20cm)

B

Z-65/6.1H Controller

o]}

TWE xx, xx (i) SATTERY.

COUNT x100, x10

STROKES

MODEL Z-65/6.1H TEST RESET.
T TMER/COUNTER
MoDE SWiTcH @
1 powert AT FoeR +2
2 - THERT / COUNTER | CoMoN -5
3 - DPs ayPasst oPS. IN 4
¥ coT ORY) / voucet conr v 3
soenon -2

I p—

T gty i o e e . 0
e B =

souenon  +1 1Of

LSO —
———

SERIAL NO.
L JL ]

Y-Z Systems, Inc.

BOX 890 SNYDER, TEXAS 79550

Serial Number Plate

Solenoid Valve

\ J)
T T =5 o=

Lo

)
40 6077,

Reservoir
Fill Cap
Lubricant
Reservoir
C-44 Pump
14"
(36cm)

2" Pole (By Customer)

Cyclone 4400 MLS

Actuation Gas

Filter Regulator —

Actuation Gas Manifold —
(1/4" NPT Inlet)

Mounting Plate —

—

O

)

Lubricant
Discharge

Lubricant Discharge
(1/8" Tubing)

Cyclone Protector

>
In-Line Check
(By Customer)
Isolation Valve Isolation Valve
(By Customer) (By Customer)
8y
Pipeline Turbine Meter
(By Customer)
YZ  Systems, Inc. ¢ 3101 Pollok Drive ¢ Conroe, Texas ¢ USA
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SeEcTioN 3: SysTtem CoNTROL AND ELECTRONICS

Setting Input Parameters

Z-65 Set-Up Proportional-To-Flow

In this mode of operation, the Z-65 controller is used
as a dividing counter to control the rate at which the
pump is actuated. The desired time between pump
strokes is controlled by the host computer or output
device that will give aninput pulse to the Z-65 control-
ler.

TIME XX, X.X (HR)
COUNT x100, x10

ODEL\Z-65/6.1H

BATTERY

TEST

50/ 50 7
AR AR
r@)w F@)u O O :
Xy P

STROKES

EXT. POWER +6

1. Determine if the incoming input is either a dry

contact or voltage pulse.

2. If the input is a dry contact:

a. Terminate the incoming connections to the

Z-65/6.1H terminal strip (see illustration).

b. Turn mode switch 1 to on.
c. Turn mode switch 2 to off.
d. Turn mode switch 3 to on.
e. Turn mode switch 4 to off.
OR

3. If the input is a voltage pulse:

a. Terminate the incoming connections to the

Z-65/6.1H terminal strip (see illustration).

b. Turn mode switch 1 to on.
¢. Turn mode switch 2 to off.
d. Turn mode switch 3 to on.

e. Turn mode switch 4 to on.

YZ  Systems, Inc. + 3101  Pollok Drive +  Conroe,

CYCLONE 4400MLS ver. 05012002

COMMON -5
DPS. IN 4
— COUNT DRY ]\ / VOLTAGE % COUNT IN 3

'S B ®oo\rsc @ Lk svsT sspeosix  SOLENOID -2

SOLENOID +1

|so
e with YZ Systems
ocqment No~ 103-0430
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\

OGS,

XXX
XXX XX
XXX

X
924

AAA
SRR,
:-
KKK,
]

2

TR

2

2

2

2

SO
XK
boze

0%

X

ST
KRR
:-
KKK
]

XX
X XXX
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SEcTION 3!

SyYsTem CoNTRoL AND ELECTRONICS

Calculate the counter setting using the following chart:

1. C-44 pump displacement (.140cc) = a.
2. Desired injections lubricant per volume of flow (cc/MMCF or cc/MCM) = b.
3. pulses/volume metered (pulses/MMCF or pulses/MCM) = C.
4. Counter setting = axc
b
Example #1: Example #2:
English Gas Metric  Gas
Flow Units Flow Units
pump displacement @) = .140cc .140cc
injection rate (b) = .05¢cc/MMCF .05¢cc/MCM
pulses per volume metered (c.) = 100 pulses/MMCF 100 pulses/MCM
Example #1
counter setting = .140cc X 100 pulses per MMCF = 280 pulses
.05cc/MMCF
Example #2
counter setting = .140cc X 100 pulses per MCM = 280 pulses
.05cc/MCM

IMPORTANT NOTE:

If the cal culated counter setting islessthan 10 or
greater than 9900, the pulses per volume metered
will need to be adjusted. This can be programmed
in most flow metersto thedesired rate. If the calcu-
lated counter settingislessthan 10, increasethe
pulses per volume metered. If the cal culated counter
setting isgreater than 9900, decrease the pul ses per
volume meter ed.

Turn the counter dials to the appropriate number of
pulses you want to count before the sample pump
strokes.

Example: 280 pulses; turn dials to 28.

Press the test button once to load the value into the
memory.

YZ  Systems, Inc. 3101  Pollok  Drive Conroe,  Texas

Page 10
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9 iR =
99’<] \99‘1

(COUNT x10)

IMPORTANT NOTE:

Counter above correspondsto dial setting for Z-65
with counter range setting in X10 position (center
two pins). See page 21 Counter range setting.
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SEcTION 3!

Setting Input Parameters

Z-65 Set-Up Proportional-To-Time

1. Calculate the injection rate using the following

30 day chart:

Counter Range Settings

Low Rate (xx hour range) | High Rate (x.x hour range)
cc/month | dial setting | cc/month dial setting

1 99 10 99

2 50 15 67

3 34 20 50

4 25 25 40

5 20 30 34

6 17 40 25

7 14 50 20

8 13 60 17

9 11 75 13

10 10 100 10

2. Set the timer dials on the Z-65/6.1H to the

injection rate from step 8.1.

3. Turn mode switch 1 to on.

4. Turn mode switch 2 to on.

5. Turn mode switch 3 to on.

6 .Turn mode switch 4 to off.

7. Press the test button once to initiate the timer

sequence.

YZ  Systems, 3101
CYCLONE 4400MLS ver. 05012002

Inc.

Pollok

Drive

Conroe,

Texas

Example

SysTem CoNTRoOL AND ELECTRONICS

TIME XX, X.X (HR.)

COUNT x100, x10

18 hours

IMPORTANT NOTE:

The time (18 hours) above corresponds to the dial
setting shown for the Z-65/6.1H maodel with the
timer range setting in the factory position (jumper
on the two left pins). See page 21 Timer Range
Setting.
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SEcTION 3!

Setting Input Parameters
Z-65 Set-Up Proportional-To-Time w/DPS-2 Option

1. Calculate the injection rate using the following

30 day chart:

Low Rate (xx hour range) | High Rate (x.x hour range)
cc/month | dial setting [ cc/month dial setting

1 99 10 99

2 50 15 67

3 34 20 50

4 25 25 40

5 20 30 34

6 17 40 25

7 14 50 20

8 13 60 17

9 11 75 13

10 10 100 10

2. Set the timer dials on the Z-65 to the determined

time from step 1 above.

3. Turn mode switch 1 to on.

4. Turn mode switch 2 to on.

5. Turn mode switch 3 to off.

6. Turn mode switch 4 to off.

7 Press the test button once to initiate the timer

sequence.

IMPORTANT NOTE:

For the Z-65 to operate the Cyclone 4400, a
pressure differential of 3" of water column (w.c.)
must exist between the high pressure and low
pressure ports of the DPS-2.

YZ  Systems, Inc. 3101

Page 12

Pollok

Drive Conroe,  Texas

SysTtem CoNTROL AND ELECTRONICS

Example
o0/ 00y
@ ™ @ ™
S &
9 G X 9 G X

TIME XX, X.X (HR.)
COUNT x100, x10

18 hours

IMPORTANT NOTE:

The time (18 hours) above corresponds to the dial
setting shown for the Z-65/6.1H model with the
timer range setting in the factory position (jumper
on the two left pins). See page 21 Timer

Range Setting.
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SecTion 3: SysTtem CoNTROL AND ELECTRONICS

Operational Check and Leak Testing

1. When all of the tubing connections have been
completed, open the gas supply valve to allow
pipeline pressure into the injector. Check all connec-
tions using a liquid leak detector.

2. Adjust the filter/regulator from the following

ranges:
Pipeline psi Actuation psi
15-50 (no regulator required)
50-200 35
200-500 40 NOTE: Black indicates
500-800 45 the switch position.
800-1200 50
1200-1500 55

3. Fill oil reservoir with desired quantity of lubricant
(Anderol, Chemlube or 5W equivalent). The reser-
voir has a 6 0z. capacity.

4. Verify isolation valve on protector is closed
5. Open purge nut on protector approximately 1 turn.

6. Move all of the mode switches on the Z-65/6.1H to
their off positions.

7. Move both timer/counter dials to the O position
(00 minutes).

8. Move mode switches 1, 2 and 3 to the on position.
The pump will begin stroking once every 2 seconds
in a diagnostic test/prime mode.

R
XXX

X X]
S

X
X

9. Allow the injector to operate until oil is present at
the purge orfice on the protector, then close purge
nut

10.Allow the injector to operate until pressure begins
to build on the protector gauge.

STOP Unit-Promptly.

Do not allow pressure to exceed 1000 psi.

‘—' S YSTEMS
=" MILTON ROY
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SEeEctTioN 3: System ConNTROL AND ELECTRONICS

Operational Check and Leak Testing

11. Open the Cyclone protector isolation valve.
12. Open the meter isolation valve.

13. Allow the injector to operate until pipeline
pressure is achieved at the injector discharge.

13. Return mode switches to their OFF positions.
14. Check all connections from the injector dis-
charge to the connection on the meter for oil

leaks.

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

YZ  Systems, Inc. ¢+ 3101 Pollok Drive ¢ Conroe, Texas ¢ USA
Page 14

77303
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SeEcTioNn 4: INJECTOR MAINTENANCE

Recommended preventative maintenance schedule

Every injection situation is unique. Below are our

recommendations for average conditions. High

injection rates will necessitate more frequent

pump/filter maintenance.

1. Clean and inspect injector pump biannually.

2. Check the filter element every six months,

replacing as necessary.

3. Test the battery every month.

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

Recommended spare parts for the Cyclone 4400 MLS.

Part Number Description

C4-0004 Filter element

D3-0156 C-44 pump seal kit

D3-0003 YZ filter regulator repair kit
D3-0142 Z-65/200 fuse replacement kit
E3-2001 Battery pack

YZ  Systems, Inc. e+ 3101  Pollok  Drive Conroe,  Texas

CYCLONE 4400MLS ver. 05012002

Location

Q
1
1
1
1
1

USA

see diagrams #3 and #4
see diagrams #1 and #2
see diagrams #3 and #4
see diagram #5
see diagram #5

=) ¢ 1
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SEcTIiON 4:

Pump Rebuild-Disassembly

1. Move all Mode switches to their OFF position.

2. Close isolation valves from pipeline and to
meter.

3. Open the Purge Nut on the protector to relieve
pressure

4. Remove discharge tubing.
5. Remove reservoir drain plug, and drain the oil.

6. Disconnect the actuation line from the actuation
cylinder.

7. Unscrew the actuation cylinder from the pump
body.

8. Remove plunger and piston from the actuation
cylinder.

9. Insert a 8-32 bolt into the threaded hole in the
seal cartridge; pull up to remove cartridge. Inlet
check valve wafer can now be removed from
pump body.

10. Remove discharge tubing fitting from pump
body. Discharge wafer/spring can now be re-
moved from pump body.

11. Clean and inspect all components and replace
if necessary.

YZ  Systems, Inc. ¢ 3101  Pollok Drive Texas

Page 16

Conroe,

USA

INJEcTOR MAINTENANCE

Connector
P/N A1-0237

Actuation Cylinder
P/N B0-9004

—_—

—®

Locator Dowel
P/N B0-9011

Wafer Seal *
P/N B0-1021

% Set Screw
P/N C0-0298

Piston Seal *
P/N A6-0099

Actuation Piston/Plunger Assy.
P/N B0-9025

Actuation Piston Spring *
P/N C3-0051

Seal Reatiner
P/N B0-9009

[a] Tal—— Plunger Seal *

P/N A6-0100

Plunger Bushing *
P/N B0-9010

Seal Cartridge

P/N B0-9006
— O-Ring *

PIN A5-1115

3
z
>
aa
N
oy
N
=

o™ Wafer Seal *

P/N B0-1021

Discharge Check *

Spring
PIN C3-0052

O-Seal Connector
(Machined)
PIN A1-0230

* C-44 Pump Seal Kit P/N D3-0156

o 77303

P:
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SEcTION 4:

Pump Rebuild-Assembly

1. Install ICV wafer into seat pocket in the pump
body.

2. Install new seal, bushing and 015 o-ring in seal
cartridge.

3. Apply light grease to 015 o-ring on seal car-
tridge. Orient alignment pin on cartridge with
alignment hole in pump body. Install cartridge
body.

4. Apply light grease to inside of actuation cylinder.

5. Install piston/plunger into actuation cylinder with
spring attached.

6. Apply light coat of grease to top of plunger seal.
7. Place seal retainer on top of seal cartridge.

8. Install actuation cylinder/plunger assembly.

9. Install DCV wafer, spring and fitting.

10. Reconnect discharge tubing.

11. Refill reservoir to proper level with lubricant.
12. Reconnect actuation cylinder tubing line.

13. Prime system.

YZ  Systems, Inc. + 3101  Pollok Drive Texas

CYCLONE 4400MLS ver. 05012002

Conroe,

USA

INJEcTOR MAINTENANCE

PIN A1-0237

Actuation Cylinder
P/N B0-9004

-

Locator Dowel 3
P/N B0-9011 o

Wafer Seal *

PIN B0-1021
~
1

% Set Screw
PIN C0-0298

Piston Seal *
PIN A6-0099

Actuation Piston/Plunger Assy.
P/N B0-9025

Actuation Piston Spring *
P/N C3-0051

Seal Reatiner
P/N B0-9009

[a] _Tst—— Plunger Seal *

P/N A6-0100

Plunger Bushing *
P/N B0-9010

Seal Cartridge
P/N B0-9006

O-Ring *
P/N A5-1115

o

@— O-Ring *
P/N A5-1121

Body

P/N B0-9005

T %———— Wafer Seal *
P/N B0-1021

Discharge Check *
Spring
P/N C3-0052

O-Seal Connector
(Machined)
PIN A1-0230

* C-44 Pump Seal Kit P/N D3-0156

77303

=Yz

— S YSTEMS

~—— MILTON ROY
936.788.5593 + F:  936.788.5720
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SEcTION 4!

Battery Test

1. Set the mode switches as follows:
Mode Switch 1, 2 and 3 On
Mode Switch 4 Off

2. Set the time switches to the 01 position.

IMPORTANT NOTE:

Time switches must not be in 00 position to test
the battery.

This will set the solenoid output rate to one actua-
tion every one hour (based on the factory set time
range for the Z-65/6.1H).

3. Depress the test switch to test the battery. A
green LED will illuminate if the battery is good and
a red LED will illuminate if the battery is low.

IMPORTANT NOTE:

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

YZ  Systems, Inc. ¢ 3101  Pollok Drive ¢ Conroe, Texas

Page 18

INJEcTOR MAINTENANCE

[ [

s

MODE
ME XX, XX_(HR)

COUNT x100, x10

MODEL Z-65/6.1H

TIMER/COUNTER

MODE SWITCH

1 — POWER?

2 — TIMER?t / COUNTER |

3 — DPS BrPass?t

4 — COUNT DRY} / VOLTAGE*

Facton
Mutual Int

System in
Approved

Cas,
ntrol do umetN i cavc)

Q 1234
5 A G @ o0/ ]

@' Exio T3C @ LCIE SYST 95.06051X
ole.

BATTERY

STROKES

O O

TEST RESET

EXT. POWER +6
COMMON =5
DPS. IN 4
COUNT IN 3
SOLENOID -2
SOLENOID +1

c. P.0_ Box B90, 206 Lubbock Hwy., Snyder, Texos

79549 USA

=) ¢ 1

USA  « 77303 « P:

936.788.5593 + F.
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SeEcTioNn 4: INJECTOR MAINTENANCE

Replacing a Depleted Battery

1. Remove the four thumb screws, cover plate
and orange terminal connector.

2. The battery is located in the lower left hand
corner of the Z-65 controller assembly.

3. Un-clip the battery plug from the battery recep-
tacle.

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

IMPORTANT NOTE:

Follow the illustration to assure proper battery Ref.No.  Description

wire placement in the Z-65 enclosure. S et ConolerAssemiy
3 Stroke Counter Assembly
. . .. 4* Terminal Strip, 6 Position
5. Return the mode switches to their original 5* BCDSwitch
.. 6" Mode Switch
pOSItIO nS . 7 Face Plate (Model Z-65/6.1H)
8 Thumb Screw
9 Cable Assembly
6. Send your depleted battery to: 10 Solenoid Valve
11 Repair Kit*
YZ Systems InC 12 Z-65/200 Fuse Replacement Kit

(2 Fuses Per Kit)

206 Lubbock Hwy.
Snyder, TX 79549 USA

YZ  Systems, Inc. + 3101 Pollok Drive ¢ Conroe, Texas * USA « 77303 ¢ P
CYCLONE 4400MLS ver. 05012002

Part No.
F2-0063
E3-2001
G1-0001
H1-0001
E1-0001
E1-0002
A9-3046
A9-1001
G2-0001
A4-0010
D3-0005
D3-0142

PR RPRRAERRNRRRR
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SeEcTioN 5: TROUBLESHOOTING

Troubleshooting: Timer Mode

Mechanical Operation Test:
1. Set the mode switches as follows:
Mode Switch Positions: 1234

1,2and3ON 507 507
9N o

. . . M . X .
2. Set the time switches to 00 to enter the diag- TéoEUNXerX o>o<, (XH f o)

nostic mode. This mode enables the user to
increase the solenoid output rate to one pulse
every two seconds.

DPS-2 Test

1. Set the mode switches as follows:
Mode Switch Position
1and 2 ON
3 and 4 OFF

. . ] TIME XX, X.X (HR.)
2. Set the time switches to 00 to enter the diag- COUNT x100, x10

nostic mode.

3. This mode enables the operator to determine if
the DPS is operating properly. This is accom-
plished by depressing and holding the test switch.
If the DPS is sensing flow in the pipeline, the green
LED should illuminate. If flow is not present, the
red LED should illuminate.

123 4

LCD Stroke Indicator Test Mode: G (D
1. To test the stroke counter, set the mode

switches as follows: TIME XX, XX (HR.)
Mode Switch Positions: COUNT x100, x10
1,2 and 3 ON
4 OFF

2. Set the time switches to 00.

3. Unscrew the thumbscrews and remove the six
position terminal strip and cover. This will expose
the battery pack and the three position configura-
tion jumper (located in the lower right corner of the
Z-65 controller assembly).

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

SYSTEMS

~— MILTON ROY
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SEcTioON 5: TROUBLESHOOTING

5. This will cause all six digits to become active on
the stroke counter. Depress the reset. The stroke
counter should increment 000000, 111111, etc.,
up to 999999 each time the solenoid fires. When
the counter display reads 999999, the test is
complete.

IMPORTANT NOTE:

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

Range Setting O )
The Z-65/6.1H timer/counter has two ranges for i3 oo [ ]
the setting dials. e T
MODEL Z-65/6.1H Tfosr Res
Z-65/6.1H Range Setting: Liﬁ/N o
a. xx hours: set the configuration jumper to the AP — comon
far left position (factory setting). 3 G ot/ voumor
b. x.x hours: set the configuration jumper to the QB e G e
center position. e

Jumper switch location
for 1 - 99 counts (XX)
factory setting

(T — )
i co [
MODE e XX, XX _(HR) BATTERY STROKES
COUNT x100, x10
O O

TIMER/COUNTER

@ MODE SWITCH
— EXT. POWER
1 — POWER t

2 - TIMERt / COUNTER | COMMON
3 — DPs ByPAss?t
4 — COUNT DRY| / VOLTAGE t

o e Closs |, Division 1. Groups C. D
ystem With YZ Systems

Approved nt Na. 103-0430.

V2 Systorms, Inc, PO Box 690, 206 Lubbock Finye Swyder,

Faclolzl

Jumper switch location
for .1 - 9.9 counts (X.X)

SYSTEMS
MILTON ROY
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SEcTIiON 5:

TROUBLESHOOTING

Counter Range Setting

Z-65/6.1H Counter Range Setting:
a. x100 counts: set the configuration jumper to
the far left position (factory setting).
b. x10 counts: set the configuration jumper to
the center position.

Fuse Replacement

If the Z-65 will not power-up, from battery or
external power supply, replace F1.

b. If the Z-65 operates and the stroke light
illuminates, but the solenoid does not
activate, replace F2.

YZ  Systems, Inc. ¢ 3101

Page 22

Pollok  Drive ¢+  Conroe, Texas

USA

Q 1234

L Gl ek
b 0y €
MoDE

TIME XX, XX (HR)
"COUNT x100, x10~

MODEL Z-65/6.1H
TIMER /COUNTER
MODE SWITCH
1 - POWER T
2 - TIMERT / COUNTER |
3 - DPS BYPASs?t
4 — COUNT DRY | / VOLTAGE t

Faclong L

gvlulu 1 Gloss I Division
ystem ith YZ Systems.
Approved t No. 105-0430,

00 [ ]

BATTERY STROKES

O

TEST

1, Groups € D

890, 206 Lubbock Fiy.. Snyder,

Jumper switch location
for 100 - 9900 counts (x100)
factory setting

Q 1234 m‘?o’“ b‘%(”ﬂ
i
MoDE

TIME XX, X.X (HR)
COUNT x100, x10

MODEL Z-65/6.1H
TIMER/COUNTER
MODE SWITCH
1 - POWERt
2 - TIMERT / COUNTER |
3 - DPs BYPAss?t
4 — COUNT DRY} / VOLTAGE t

Class I, Divisi

sﬂcm
yten

ith vZ Systems

,

ion 1, Groups €. D
t No. 105-0430.

00 [ ]

STROKES

BATTERY

e, PO Box 890, 208 Lubback Py Sryier, | ‘

Jumper switch location
for 10 - 990 counts (x10)

LED

S “w 9 5%
TIME XX, XX (HR)
" COUNT x100, x10

MODEL Z-65/6.1H

TIMER/ICOUNTER
MODE SWITCH
1-POWER 4

EXT.POWER +6

o 77303 .+« P

2-TIMERY COUNTER |, COMMON 5
3-DPSBYPASS 1 DPS. IN 4
4-COUNTDRY VOLTAGE COUNTIN 3
ClO SOLENOID 1
l'%’l o= 1 O 1, Groupa €, 0
stem toma
oo ;”c No. m’vs 50, [ 4
\k,] V2 5 850, 708 Lvbbock Fipe S, Tores 79570 UK
et "W
A .
 ——
Y
P ——
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]
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SEcTioN 5: TROUBLESHOOTING

Trouble Shooting:
Counter Mode

1L/

Input Pulse Test

| o) \
1. Set the mode switches as follows: / E g xx‘mm ng %I

Mode Switch Positions: PRIy o

Position 1 and 3 on, 2 and 4 OFF 'MODEL z-65/6.1H ST Reser

TIMER/COUNTER
. . 1%&@;? EXT. POWER +6 MO\
2. Set the count §W|tches to 00 to enter the diag- L e common -5 | @
nostic mode. This mode enables the user to 2 oo omy / voumee ST |
determine if the proper input pulses are being @ e ) oo S0m00 2 |DO
received at the count input (ter. #3). \ ] e ”7 SIS /
g N

Dry Contact Input: mode switch 4 should be in

the off position. Depress the test switch and hold. 2o 507 507
A red LED should illuminate. When the dry con- OTN m
. . . . g 9 X

tact input is received at the counter input (ter. #3) MODE

the green LED will turn on and off and the red LED

will illuminate again. This will normally occur very

quickly and give the appearance that the green

LED blinks on when the pulse input is received

and removed.
dry contact Ter. #5 o _
open collector Ter. #3 /ﬁfﬁ +
(20 mSec duration min.) '

Voltage Pulse Input: move mode switch 4 to the

on position. Depress the test switch and hold. A

green LED should illuminate. When the voltage 1034

pulse input is received at the count input (ter. #3) 4 HHHH

the red LED will turn on and off and the green LED ON o\

will illuminate again. This will normally occur very MODE

quickly and give the appearance that the red LED
blinks on when the pulse input is received and
removed.

voltage pulse
5-24 VDC Ter. #5—  © = ﬂ
(20 mSec duration min.) Ter. #3— o +

=) ¢ 1

" SYSTEMS
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SEcTIiON 5:

TROUBLESHOOTING

Mechanical Assembly

1. The basic mechanical components of the
Cyclone 4400 MLS are:

C-44 Pump

Calibration Oil Reservoir/Actuation Manifold
Filter Regulator

Solenoid and Manifold

2. Should malfunction of the mechanical system
be suspected, follow the following procedure:

a. System actuation pressure: absolute minimum
requirement is 15 psi. Refer to chart located on
page 13 for actuation requirements.

b. Oil level: must be visible in reservoir.

¢. Pump action: pump stroke and actuation gas

PressTest Button

No Pump Action
stroke not audible

verify system
actuation pressure,
retest

. i Pump Action No Pump
vent should be audible when actuated with test return to Action
button on Z-65/6.1H controller. Follow diagram to service Chectlté timer

settings,
test system. check battery,
check
solenoid and
leads
IMPORTANT NOTE:
[ ]
* a loss of prime would be expected should
reservoir supply be depleted while in service.
Normal Abnormal
loosen repair/replace
actuation line = as necessary
a top of
pump, retest
Gas Not Gas Present
Present service pump
replace
solenoid
YZ  Systems, Inc. ¢+ 3101  Pollok Drive ¢ Conroe, Texas ¢+ USA '« 77303 ¢ P:

Page 24

(I

936.788.5593 + F.

Pump Action
audible stroke

isolate meter valve,
loosen discharge line
fitting at pump, retest
(push test button 10-

12 times)

Oil At Fitting No Oil At

reconnect Fitting

line, initiate remove oil

short prime  reservoir cap,
cycle (see retest (push
page 13, test button
return to 10-12 times)

service (loss

of prime)*

Oil At Fitting No Oil At
clean ail Fitting
reservoir service pump

vent, return
to service

SYSTEMS
MILTON ROY
936.788.5720

CYCLONE 4400MLS ver. 05012002
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ApPPENDIX A: DIAGRAMS

Diagram #1.
C-44 pump (assembled)

—

Connector

P/N A1-0237
Actuation Cylinder —
P/N B0-9004

N

Piston Seal *
Set Screw P/N A6-0099
P/N C0-0298

Actuation Piston/Plunger Assy-
P/N B0-9025

Actuation Piston Spring *
C3-0051

Seal Retainer

P/N B0-9009
"\ Plunger Seal *
< -
Plunger Bushing * /1: PIN A6-0100
P/N B0-9010 N
) 4& Seal Cartridge
O-Ring * P/N/ B0-9006
P/N A5-1121
O-Ring *
P/N A5-1115 Locator Dowel
Wafer Seal * P/N B0-9011
P/N B0-1021
Wafer Seal *
P/N B0-1021
Discharge Check *
Body Spring
P/N B0-9005 7 P/N C3-0052
O-Ring
P/N A5-1011
O-Seal Connector (Machined)
P/N A1-0230
* C-44 Pump Seal Kit P/N D3-0156
> AN
A .
AR e .
Y
A ——8
——
]
T
C—— G Y S TEMS
N——
~— MILTON ROY

YZ  Systems, Inc. + 3101  Pollok Drive ¢ Conroe, Texas + USA '« 77303 « P 936.788.5593 + F:  936.788.5720
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APPENDIX A: DIAGRAMS

Diagram #2:
C-44 pump (exploded)

]

—-+—— Connector

P/N A1-0237

Actuation Cylinder
P/N B0-9004

PAVA

. et

w

%— Set Screw
P/N C0-0298

Piston Seal *
P/N A6-0099
Actuation Piston/Plunger Assy.
P/N B0-9025

=

A

A /A
W/

———— Actuation Piston Spring *

P/N C3-0051
Z

YZ  Systems, Inc. ¢
Page 26

J

>

* C-44 Pump Seal Kit P/N D3-0156

3101  Pollok  Drive ¢  Conroe,

Locator Dowel
P/N C0-0272

Seal Reatiner
P/N B0-9009

mi Plunger Seal *

P/N A6-0100

Plunger Bushing *
P/N B0-9010

Seal Cartridge
P/N B0-9006

%gi o e
P/N A5-1115

AAAA
VWVYW

— O-Ring *
P/N A5-1121

Wafer Seal *
P/N B0-1021

Texas .

L

Body
P/N B0-9005

P % Wafer Seal *

P/N B0-1021

Discharge Check *
Spring
P/N C3-0052

O-Ring
P/N A5-1011

O-Seal Connector
(Machined)
P/N A1-0230

(I

SYSTEMS
~—— MILTON ROY
936.788.5593 + F:  936.788.5720

CYCLONE 4400MLS ver. 05012002
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ApPPENDIX A: DIAGRAMS

Diagram #3:

YZ filter/regulator (assembled)

Adjustment Screw
P/N A3-0066

Spring Cap
P/N A3-0068

Piston
P/N A3-0069

Piston Spring
P/N C3-0009

Retaining Nut
P/N A3-0070

Seat *
P/N A3-0072
O-Ring (012) *
P/N A5-1012

AA

A

vvvvx

XAA-

S

X

il

-~

T
L)

Bonnet
P/N A3-0067

Fitting
P/N A1-0231

O-Ring (214) *
P/N A5-1214

Upper Dart *
P/N A3-0071

LLOAARAAAKA

——

XAAAAA

NN

NI NN
~

o
s
s

Upper Spring
P/N C3-0010

Lower Dart *
P/N A3-0073

—f—90° MConn

4mm x M5
P/N A1-0238

-

27
/ )

4

O
~
\1 -10
Pressure Gauge :/ -
P/N A8-0016 ‘:/ -10
Lower Spring 4 -
P/N C3-0011 2 O
Body /// O
P/N A3-0501 z
~10
Filter Tube =
P/N C4-0003 /// O
2

YZ  Systems, Inc. ¢ 3101
CYCLONE 4400MLS ver. 05012002

Drive o

OHONOHRONONON®

\ \ \ \
\\\ \\\\\ \\\\\ \\\\ \\\\\ \

A\

Reg.to . |
Reservoir Nipple
P/N B0-9019

O-Ring (120) *
P/N A5-1120

0 OO 0000

Filter Element *
P/N C4-0004

Conro

e, Texas

+ USA

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

« 77303

o P

Filter Housing
P/N A3-0076

SYSTEMS
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936.788.5593 + F:  936.788.5720
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APPENDIX A: DIAGRAMS

Diagram #4.
YZ filter/regulator (exploded)

3 Adjustment Screw

1 Riime=

PIN A3-0066
A ——» o
PIN A5-1214
90° MConn
4mm x M5
- Body PIN A1-0238
Fitting PIN A3-0501
PIN A1-0231

(e
Bonnet N
P/N A3-0067
; Reg. to
Spring Cap R ir Nippl
TP o el
Pressure Gauge
P/N A8-0016

Piston Spring

P/N C3-0009 A O-Ring (120) *
P/N A5-1120

Piston

P/N A3-0069
Filter Tube

~LE P/N C4-0003

Retaining Nut

P/N A3-0070

Upper Spring

P/N C3-0010
Filter Element *

Upper Dart * P/N C4-0004

P/N A3-0071

O-Ring (012) *
PIN A5-1012 A

Lower Dart *
A3-0073

Lower Spring
P/N C3-0011

Seat *
PIN A3-0072
—
L

v

\\ \\\\\\\\\\\\ \\\\\\\\\\\ RRRR

R TV ERARARR T

Filter Housing
P/N A3-0076

YZ  Systems, Inc. ¢
Page 28

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

"—'SYSTEMS
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AprPENDIX A: DIAGRAMS

Diagram #5:
Z-65 Controller

YZ  Systems, Inc. 3101
CYCLONE 4400MLS ver. 05012002

Pollok

Drive

Ref. No.

*

*

*

© 00N OB WN PP
*

[ =
N B O

Conroe,

Description

Z-65/6.1H Controller Assembly
Battery Pack

Stroke Counter Assembly
Terminal Strip, 6 Position
BCD Switch

Mode Switch

Face Plate (Model Z-65/6.1H)
Thumb Screw

Cable Assembly

Solenoid Valve

Repair Kit*

Z-65/200 Fuse Replacement Kit
(2 Fuses Per Kit)

Texas USA 77303

P:

Part No.
F2-0063
E3-2001
G1-0001
H1-0001
E1-0001
E1-0002
A9-3046
A9-1001
G2-0001
A4-0010
D3-0005
D3-0142

936.788.5593

Qty.

P PR R AMRRNRRRER

F:

936.788.5720
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APPENDIX A: DIAGRAMS

Diagram #6:
DPS-2

Cable Assembly (30 ft.)

P/N G2-0002
Strain Relief
P/N H2-1001
Shrink Wrap
P/N H2-0002 (Qty. 2)
Reed Switch
P/N E1-0003
SS Bolt
P/N C0-0047 (Qty. 8)
- (Ca|
P/N A9-5001

Set Screw — (I
P/N C0-0005
—=—— Diaphragm Body
Low Pressure
P/N A9-5002
d <
Magnet
P/N E0-5001
—= Magnet Support Body
P/N A9-5004

Diaphragm
P/N A6-0013 1{ U_

—=— Diaphragm Body

High Pressure
P/N A9-5003

SS Hex Nut
P/N C0-0048 (Qty. 8)

SYSTEMS

~— MILTON ROY
YZ  Systems, Inc. ¢ 3101 Pollok Drive ¢ Conroe, Texas ¢ USA « 77303 « P: 9367885593 .+ F:  936.788.5720
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ApPPENDIX A: DIAGRAMS

Diagram #7. Z-65 Installation
Notes/Wiring Control Documentation

System Installation Notes and Recommendations

The manulacturer’s system instalition instructions and the National Electric Code, Conodion Electrical Code where applicoble, must be followed

when installing this equipment. Tampering or repl with
Only the specified botteries should be used with this opparatus.

tory

may advarsely effect the safe use of the system,

For guidance on installotion see ANSI/ISA 12.6 Instollotion of Intinsicolly Sofe Instrument Systems in Closs I Hozordous Locotions
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~—— MILTON ROY

3101 Pollok Drive

Conroe, Texas 77303
800.653.9435
P: 936.788.5593
F:936.788.5698
Em: Service@yzhg.com

Web: www.yzsystems.com

YZ Systems, Inc. represents and warrants that for a period of 1 year from receipt of
the product: (1) the product wi Il be free from defects in materials and workmanship;
and (2) the product wi |l perform substantially in accordance with product manual s,
l'iterature, 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.
I'f 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 disclai ms al | ot her warranties, either expressed or i mplied, including but
not I imited to, i mplied warranties or mer chantability and fitness for a
particul ar purpose, wi th respect to the product. Thi s I'imted warranty gives you
specific legal rights. You may have others, which wvary from state to state. These
remedies are not available outside of the United States and Canada. I'n no event
shall YZ or its suppliers be [liable for any damages whatsoever (including, wi t hout
l'imitation, damages for | oss of profits, busi ness interruption, | oss of information,
or other pecuniary |oss) arising out of the wuse of or inability to use the product, even
if YZ has been advised of the possibility of such damages. I nformation contained in
this document is subject to change without notice and does not represent a commitment
on the part of YZ Systems, I'nc. All prices quoted are in U S. dol | ars, F. O. B. Snyder,
Texas. LI NC, LI NC Chemical Punps, and LINC Level & Flow Switches are trademarks of YZ
Systems, Inc. All ot her 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. Al'l prices and

specifications, if published, are subj ect to change wi t hout notice.





