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QUICK BENCH TEST:

Connect Sensor to the T.DUCER terminals as shown below, then apply Power. When properly connected
figures will show on the large LCD display. Test operation of the OCF 4.0 by holding the sensor
steadily and aiming at a flat, stable target 12 to 28" (305 to 711 mm) away from the end of the sensor.
Allow a few seconds for the OCF 4.0 to lock onto the target before displaying its distance. The OCF 4.0
will now display distance in ft or cm (factory calibration).

Note: The OCF 4.0 will not detect targets beyond user entered Ma:=F.

CONNECTIONS:

POWER INPUT: The standard model requires AC power input between 100-130VAC 50/60Hz (2 amp
fuse is recommended). No adjustments are necessary for any voltage in this range. Optional 230VAC
requires power input between 200-260VAC 50/60Hz. (See OPTIONS section of this manual for
connection of optional 9-36VDC power input).

IMPORTANT NOTE: To comply with CSA/NRTL standards, AC power input and relay connection
wires must have conduit entry to the instrument enclosure.
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KEYPAD SYSTEM

The OCF 4.0 has a simple 3-button
calibration system. Operating and [ '_'
calibration modes are shown on the
16-digit alphanumeric display. The
keypad is used to move around the ') TION
meyrf)u to calibrate the OCF 4.0, and to CALIBRATION
view operating mode and functions. A
beep is sounded as each key is pressed.
If the keypad is not used for 2 minutes,
the OCF 4.0 will automatically go to
FUM mode (scrolling display). Use the
keypad to explore the Menu and
become familiar with its features.

CALIBRATION OVERVIEW

Final calibration must be completed once the OCF 4.0 is installed and the sensor is securely mounted
over the flume or weir. But many calibration settings can be preselected before the flow meter is
installed.

Press the ® key to LM I TS.-MODE and select engineering units and operating mode of the instrument. At
the STORE YES? prompt press ® to ¥ES and then .

From the FLUME SELECT I0OM menu choose the flume or weir type and size where the OCF 4.0 will be
installed. Save your settings again by pressing ¥ from the ¥E= prompt. If your type of flume or weir is
not listed in the FLUME SELECT I0M menu, use the FIND K&n software program disk attached to this
manual and refer to the Help screen (F1) for documentation on the program.

Entries under the CAL IERAT I0M menu should be made when the ultrasonic sensor is securely installed
over the flume or weir. The most important entry is MaxRg (Maximum Range) which is the distance
from the sensor to the water level at zero flow. This measurement should be done carefully and must be
made after the sensor is installed. If you get the sensor securely mounted and measure the MaxRg
carefully, your OCF 4.0 will be accurate within 0.25% of full scale.

MENU - FLOW CHART

The following diagram shows part of the OCF 4.0 Menu system. Arrows show the three directions to
leave a box. Pressing a corresponding keypad arrow will move to the next box in the direction shown.
Move the cursor (or underline) under numerals to increase or decrease the number with the % # keys.

At the bottom of each Menu column is a Etore? Y== box. To store the calibration values permanently
(even through power failure), move the cursor under == and press the % or # key. If the ¥ key is
pressed with the cursor under S+ =7 no changes will be stored and the system will return to the top of
the Menu column.
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RUN

Scrolling display shows the units selected from the LM I TS MODE
column, the mode of operation (Ramae ., Lewsl or F 1aw), the full
scale value for the large numeric display, Totalizer value and air
temperature at the sensor location.

LEVEL READING
From RUN use ¥ to view the level measured by the instrument.

RANGE READING

From RUN use # to view the range measured by the instrument. (Range is distance from the bottom of
the sensor to the water surface.)

ECHO CONFIDENCE

Echo Strength is automatically adjusted by the OCF 4.0 in response to operating conditions in the
applications.

From RUN use ¥ to get to the Echo Confidence display, ELC. EC @ i -

llllite 1T I

T

Current
Echo Strength
Arrow

TOTALIZER

The Totalizer display will only be enabled when the OCF 4.0 is calibrated in FLCil mode. From FLIM
use ¥ or ® keys to display Tat @ value. The Totalizer value is updated every 2 seconds with flow
volume > 1 litre (0.264 USG). The display will show up to 10 digits and then restart at 0 automatically.

Units: ft3, USG, IG, L | T: soaaaa9993 TOT:

-
LA

A 4

Units = m? T: 822212470 TOT: 5]

A 4

Press % or # keys to return to RLIM.

The totalizer can be reset to zero by going ® to SFEC IAL FUMCTION and ¥ to Reset Tot?.
RELAY STATUS DISPLAY
Press % from Tot: to RELAYS 1,2, 3.

Energized relays will be displayed in reverse type RELAYS: HE3
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24 HR FLOW REPORT

Is created automatically by the OCF 4.0. Press # to the date you wish to view and ®. The report is
designed to be read one line at a time using the ® key. Using % or # will return the display to the
DATE column.

TODARYE DARTE DAILY TOTAL DA ILY AVERAGE FFE FLOM FHf FLOR TIME I FLOR MIMFLOR TIME

FREV IOUS DATE

FREY IOUS DATE

FREW IOUS DATE

FREV IOUS DATE

FREWIOUS DATE

The current day plus the past 254 days (maximum) can be displayed. In 24 hr logging mode, the OCF
4.0 will store up to a maximum of 1,300 days. Use the RS232 or USB output and Greyline Logger
software, to download the full report to your computer.

PASSWORD
The password (a number from £ to =) prevents unauthorized access to the FPASSHORD: oo
CAL TERAT I0M menu. ()

FRoSEORD: 868
From RUM (scrolling display) press ® to FRSSHORD. @
Press ® to place the cursor under the digits and % or # to change the FASSWORD: 18

number and then ® to proceed to CAL IERAT IOM.

Factory default Password is &&. A new password can be stored by going ® to SFEC IAL FLMCT IOM
and ¥ to Mew Passuword.
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DATA LOGGER MENU

PASSWORD: B& | | DATA LosGING | UNITS .~ MODE

i )
[RUMN STOP Setue|

| Formatted Trend |

l l

tartJan 812006 [Time Event |

[sta
! i
[start @3:82:16 | [startJan@i-zee8| [HiAlm  LoAlm |
‘ i i
[Imteruals 24 Hrs | [start @3:82:16 | [At: 5.8 ft3ss
i —
| Imteruval: 12 Hrs Irnterwal: 28 Ssc
Irnterwal: 18 Sec
Interual = Sec
| Imteruval: 2 Hr'-gl Interwual: 2 Sec
Interwal: 1 Sec
Interwal: 28 Min
| Interwval: 4 Hr‘::l Interwval: 18 Min
Irnterwal: ZHin
Interwal: 2Hin
| Irnterwal: 1 Hres | Interwval: 1Min

|S'tr::r*e’~‘ Yes |
9 |
~ [ #%% STORING ### |
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DATA LOGGING

If you are starting-up and calibrating the OCF 4.0 for the first time, skip this menu for now and proceed
to the LM I TS.-MODE menu. Once the flow meter is calibrated you can come back to the DA Tr
LOEE IMG menu and program as follows:

Setup

From RLM STOP SETUF press ® to SETUF and then % toLow Site ID &, Press ® to position the
cursor under the numeral and % or # to change the numerals. The “Site ID” number is retained with
data logging sessions to identify logs stored from different locations.

Formatted Data
Press ¥ from Low Site ID and press % from Formatted.

“Formatted” data stores a summary of flow readings over a user-selectable time period. The
summary includes:

DATE and TIME

Interval TOTAL

Interval AVERAGE

Interval MAX FLOW

Interval MAX FLOW TIME

Interval MIN FLOW

Interval MIN FLOW TIME

From F or-matted press ¥ to Start MMM DD-YYYY (eg: Jan 81.-2888). Press ® to position the
cursor and then ¥ or # to set the Month, Day and Year that logging will Start. Press ® to return to
Start.

Press ¥ to St.art (time) and ® to position the cursor under the time column HH.“F.-5% (24 hour
clock in Hours/minutes/seconds, eg: 2= : S2: 52 and then ¥ or # to set the logging start Time.
Press ® to return to Start .

Press ¥ to Imterwal and ® to the Hi-= column. Press % or # to select the flow logging interval.
Choose from:

24 Hrr=, or 12 Hie=, or & Hires, or 4 Hies, or 1 Hirs

24 Hr Formatted prepares daily flow reports and is the most popular set-up for open channel flow data
logging.

Press ® to return to Imterwial. Press % and the OCF 4.0 will report == Hr= Le+1 indicating
the amount of logging time available with your current set-up. You can also press # to return to
previous menu items and make changes.
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Press ¥ to liapfiround Ye=7. Press ® to Ye==7 and ¥ to enable the logging wrap function. In
WrapAround mode the oldest data will be overwritten by the newest. If WrapAround is not enabled the
logger will stop when its memory becomes full.

Press ¥ to Reset Loa? Ye=. Press ® to Yes= and then ¥ to reset the Log and erase all previous
sessions and stored values. Or press % from Ee=at Loa? to retain existing data in the Log. The OCF
4.0 will display “wmmm Hs-Daws Left,

From the = H= Le+t display press ¥ to Store? Yes. Press ® to ¥e= and then ¥ to save
your Data Logging setup, or press ¥ from S+aore? to cancel changes made above and exit without
storing changes.

From the Data Logging S+.cr=7 Ye= prompt the menu will return to BUM STOF SETUF. Press ® to
position the cursor under ELIM and press ¥ to activate the Data Logger to start at your selected start
Date and Time. The OCF 4.0 will display SES= 10 MO, =. Press ¥ to return to Di Te LOGE IMG.

Viewing FORMATTED Data Logs on the OCF 4.0 Display

24 Hour flow reports can be viewed directly on the OCF 4.0 display. From FLIM press ® to 24 HR
FEFORT.

The 24 Hour Log Report is designed to be read one line at a time using the ® key. Using the % or #
keys will return the display to the Date column.

TODAYS DATE DEILY TOTAL DA ILY AVERAGE M FLOI M FLOE TIME MIMFLO MIMFLO TIME
FREVIOUS DATE

FREWIOUS DATE

PREVIOUS DATE

FREWIOUS DATE

FREWIOUS DATE

The current day plus the past 254 days of data can be displayed. (Greyline Logger software will display
up to 1300 days of data.)

Trend Data Logging - Setup
From EUM STOF SETUF press ® to SETUF and then % toLom Site ID 8. Press ® to position the
cursor under the numeral and % or 4 to change the numerals. The “Site ID” number is retained with

data logging sessions to identify logs stored from different locations.

From Loo Site ID press % to Formatted Trend and press ® to position the cursor under
Trend. Then press # to select T ime based logging.
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‘Time’ based Trend Logging
Time based logging allows you to choose Start and Stop times and a logging interval.

From Time press ¥ to Start MHH DD-YYYY (ew: Jan 91.-2880). Press ® to position the cursor
and then ¥ or 4 to set the Month, Day and Year that logging will Start. Press ® to return to Star+

Press ¥ to St.ar+t (time) and ® to position the cursor under the time column HH.~FM.-S% (24 hour
clock in Hours/minutes/seconds, eg: 2= : &2 : 1&) and then ¥ or # to set the logging start Time. Press
®» to return to Start .

Press ¥ to Interval and ® to the S=c.~Min column. Press % or # to set the logging time interval.
Choose:

il
il

il
i
i1

e
11

1
Pl

Hi]
1

o0 N

i
N

X III
1

KR}
—
KA ]
i
4 i1l
.

18 Min
= Min
= Mim
1 Min

Press ® to return to to Imterwal and $ to Reset Low? To erase all existing data in the log press =
to ¥== and ¥. To keep existing data in the Log press # from Ee==+t Low? If you have made changes
to the Start Date, Time or Interval, the data logger will automatically start a new “session”. The OCF 4.0
will display “wmsmx HrssTaws Left”.

From the ::<::= Hrs Lef+ display press ¥ to St.ore? Yes. Press ® to Ye= and then ¥ to save your
Data Logging setup, or press # from Store? to cancel changes made above and exit without storing
changes.

From the Data Logging St.ore7 Ye= prompt the menu will return to EUM STOF SETLF. Press ® to
position the cursor under ELIM and press ¥ to activate the Data Logger to start at your selected start
Date and Time. The OCF 4.0 will display SESSION NO. x. Press ¥ to return to DA TA LOGE IHG.
‘Event’ based Trend Logging

Ewe=nt based logging stores data points only when a High or Low flow set point has been reached.
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With cursor under Evsernt press # to Hiflm Loflm. Hif 1w will log points above a selectable flow
rate, while Lo 1 will log points below a selectable flow rate. Position the cursor under Hifi 1w or
Lof1m and press ¥ to the fit: prompt. Press ® to the numerals column and press % or # to set flow
alarm logging set point. Press ® to return to Fit

Press % to Irmterwal and ® to the S=c.-Min column. Press # or 4 to set the logging time interval.

Choose:

il
3]

14
i1l
i
i1

e
1

1
il

III
1

1
il

P (P |00
0

Hi]
1

ZEMin
18 Min
Z Min
= Min

1Min

Press ® to return to Imterwal and press ¥ to Ees=et Loa?™ To erase all existing data in the log press
®» to Y== and ¥. To keep existing data in the Log press # from Re==t Low? If you have made
changes to the Start Date, Time or Interval, the data logger will automatically start a new “session”. The
OCF 4.0 will display “szwwm HrssTaus Left”,

From the === Hr= Left display press % to Store? Yesz. Press ® to Ye= and then ¥ to save
your Data Logging setup, or press ¥ from S+aore? to cancel changes made above and exit without
storing changes.

From the Data Logging S+t.cre7% Ye= prompt the menu will return to BUM STOF SETUF. Press ® to
position the cursor under ELIM and press ¥ to activate the Data Logger to start. The OCF 4.0 will
display SESS I0M MO . . Press # to return to DA T LOGE TG,

Note: Greyline Logger software cannot accurately calculate totals from 'event' based log files. Use
'trend' logging format if totals must be calculated.

Logging "Sessions"

Each time you select = TOF in the DA TA LOGE IMG menu, the Data Logger stores the current data in
memory as a "SESS 10 MO" automatically numbered from "1" to "1&". If you resume logglng by
selectmg RUH, the Data Logger will report that a new logging session is started and titled "SESS 10
MO =", When you download the logger files to your PC using Greyhne Logger software, each Sessmn

w1ll open as a separate graph/table titled "Greyline Data Log xx".

Important: 1f you STORE instrument calibration changes under the LM I TS.<MODE or CAL IBRAT I0M
menus, = TOF the data logger and select RUM again to start a new logging Session with your new
calibration values.
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| FLUME SELECT IOM

UNITS / MODE
|-F't in m cm M |

‘ )
| Ranoes Leuel|‘—>| Wiol Het Flowl

[ft2 USG 16 m3 L| [+ft3  USG USHG I_]

|M><'-.-'01’;—::::—:::.~<><.><-Ft151| [—-| IG IMGE w3 [_|

L=

min ke d |

| Store? Yez |

Press ® to UM ITS-MODE, then % . Press ® to move the cursor under the required measurement units:

ft - feet
in - inches
™Mo - meters
o - centimeters
- percent

Press % to Rangs Lewsl * Vol Het Flow Use ® to select the operating mode of the OCF 4.0.

Eanze mode displays distance from the sensor to the target or liquid surface like a tape measure.
Range mode is useful to measure the exact distance from the sensor to the zero level during calibration,

or to monitor “outage” or free space in a tank.

Lewe1 mode can be used to measure tank level in linear units, or “Head” (height of flow) in an open
channel for comparison with a flume manufacturer’s flow tables.

Wil Volume mode displays tank inventory in engineering units like gallons or liters.

Hi~t Horizontal Round Tank mode sets the OCF 4.0 to calculate and display volume units in a
horizontal round tank.

Flow  mode is for open channel flow through a flume or weir.

From %ol Hi-t or F 1ow press % to make your selection. (Ranae or Lewe 1 mode will bypass the
Volume units selection menu). %o 1 Ht or F 1 ow modes will give you the additional choice of

volumetric units:

ft3 - cubic feet
Uss - US gallons
sME - US million gallons (FL.CI-l only)
I - Imperial gallons
IME - Imperial million gallons (FL.Cl only)
mZ -  cubic meters
L - liters

Press ® to position the cursor underneath your selection and press # to make your selection.
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%ol or Ht modes will also prompt you to enter a maximum volume. Press # from M=/ 1 to position
the cursor under the first digit. Use ¥ or 4 to change the digits or decimal point to enter the actual
maximum volume you will be measuring. Press ® to return to M:=%'o 1l and ¥ .

FL.CIl mode will offer the additional selection of time units:

= - seconds
min - minutes
i - hours
o - day

Note: The OCF 4.0 will display E+: ILLEGAL UM I TS if your choice of Units exceeds a maximum
value 0f 9,999,999. Use IS MG, Ime MED or m3.-d so that Units will be 9,999,999 or less. Press ¥
to Store and W to Ye=. Then press ¥ or # to store all your LM I TS.-MODE selections.

Important:

If you STORE instrument calibration changes under the LIH I TS.MODE or CAL ITERAT I0M menus,
STOF the data logger and select RLIM again to start a new logging Session with your new calibration
values.
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FLUME SELECTION

The FLUME SELECT I0M menu will only appear in FL.0l4 mode.
Use ¥ and # to select the correct Flume or Weir.

FLOW MODE ONLY

UNITS/MODE |-»[ FLUME SELECTION | AL TERAT 10N
A4
[v-Motch JParshall J>Paimer Boulus }>[Leorold-Lagco f» Rect. Weir > |-Rect.Heir u/EC }HKhafagi Sh[Trape=zoidal o[ Custom  Morer }—]

v
M= 1.8888

A4 A4
Br_izv ig" }F) [1z7 15" 18“*) ke za 38" 3679
A4

[;4” 36" 48" ¥ [217 =247 4273
¥ LN

[) ] v ) ] L] ) ) )
[22.53@4560 98] [1* 2" 3" & >)j [ e g 18",\}-) [ems 1@ 12" >]—] jize 1.888 ft | j1ze 1,886 ft | ji:e 1.608 Ft | [Sml Lrg ExLrg| [K= 1.6068 |

Use ¥ and ® again to select the Size then ¥ to Stor=7 and ® to Yes=.
Press ¥ or # to store flume selection and get to CAL IERAT I0M mode.

TRAPEZOIDAL: This menu selection supports 60° trapezoidal flumes only.

CUSTOM FLUMES: Experimental or empirical data for any flume or weir can be reduced to an
equation of the form Q = KHn where:

Q is flow volume

K is as scaling factor which includes flume size and units of flow measurement
n describes the flume non-linearity

H is the level being measured

Use the Greyline Utility program FIND K&n.exe (included with each OCF 4.0) to determine K and n

constants from entered data. Select CLIZ TOM for flumes or weirs not listed in the Menu. At the k:
prompt enter a 'K' constant. At the m: enter an 'n' constant.

Page 16



Greyline

OCF 4.0 Open Channel Flow Monitor

~insirumenls inc.

CALIBRATION
- for Open Channel Flow

Manual Series A.1

FLUME SELECTION ——]

CAL TERAT IOM |—r—>| RELAY PARAMETERS

1. Before starting the calibration determine:

a) MAXRANGE =

(Maximum range = distance from the Sensor to Zero

level point)

b) MAXLEVEL =

(Maximum level of flow through flume or weir)

c) MINRANGE =

(Distance from sensor to Max Level)

Minimum range = MAX RANGE - MAX LEVEL

(must be at least 8" / 203 mm)

2. Check the maximum range with the sensor installed by:

a) Use ® to get to LM I TE~MODE then ¥ to get to

Fanaes, then Store? Yes

(NOTE: flow must be at zero flow)

or

b) Carefully measure distance from sensor to zero

level with tape measure.

Note: The OCF 4.0 will not detect targets beyond user

entered FaxFo.
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4-20mA CURRENT LOOP OFFSET

Some applications may require the 4-20mA output to be offset so that 4mA or 20mA corresponds to a
Level, Range or Flow other than Zero and Full Scale.

4w at - use * and ¥ to set % output for 4mA. It is adjustable from -5% (3.8mA) up to 15% lower
than the 20mA setting. Adjustment resolution is 0.05% (0.01mA).

Z8mA at - use A and ¥ to set % output for 20mA (down to 15% greater than the 4mA setting and up to
300%). Adjustment resolution is 0.05% (0.01mA).

DAMPING

Minimum damping allows fast response to level changes. Increasing damping slows the OCF 4.0’s
response to level changes and is ideal to smooth the display and outputs in turbulent conditions.
Damping value is shown in percent (0 - 99%). Some experimentation may be required to select the
optimum damping value. A value of 20% is recommended for most applications. For fast level changes
(up to %2 inch/sec - 13 mm/sec), a Dam inm value of 1% is recommended. Maximum is 99%.

If the OCF 4.0 is unable to obtain repeated echoes the Damping setting will be automatically set to 1%
by the instrument.

REJECTION TIME (RejTime)

Rejection Time adjustment is a powerful OCF 4.0 feature to suppress false echoes and the effects of
transient targets such as agitators, splashing, or turbulence. Rejection Time is shown in seconds. The
time value represents the number of seconds the OCF 4.0 must receive repeated echoes from a new
target before indicating its level on the display and outputs. The factory default is 8 seconds and should
be ideal for most applications. Decreasing this value allows the OCF 4.0 to respond more quickly to fast
level changes, and increasing the time value allows the OCF 4.0 to reject false echoes from splashing,
severe turbulence and steam. Minimum setting is 1 second (for fast level changes up to 'z inch/sec - 13
mm/sec). Maximum setting is 85 seconds. Ifthe OCF 4.0 is unable to obtain repeated echoes the
FedTime setting will be automatically set to 1 second by the instrument.

Important:

If you STORE instrument calibration changes under the LI I TS.MODE or CAL IERAT I0M menus,
STOF the data logger and select RLIM again to start a new logging Session with your new calibration
values.
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RELAY PARAMETERS

Each relay can be individually calibrated. Press % to R Fumction and # to select: OFF ®» Fulzs #
Terme B Leuvs]l ®Flow

CALIERAT IDNI—bl RELAY PARAMETERS } SPECIAL FUMCT IOM

} ¢
El Function OFfF Pulse Teme | Leusl Flow
i |

¢ :
[Fiorn@.@a £t3 [ Rion @.88°C] [RL Mode Pume|{Lofilm p[HiAln ]—]

[ Rlorr @.88°C [RLon@.98+t | [RLonB.88Ft3/5 |

F1OFF 8.88 £+

[R1 LDE OFf > 0On > Hold]
y

{ ¢ )
l FZ2 Function OFF }—»{ Pulse }—Vl Teme } Leusl Flow
{

OFF mode means the relay will not be energized.

Fulse Appears in Flow mode only. Press # and set digits to the flow volume increment required
between relay pulses. Use this feature for remote samplers, chlorinators or totalizers.
Maximum pulse setting is 999,999. Minimum time between pulses is 1 second and pulse
duration is 350 milliseconds.

TemeE References temperature reading from the OCF 4.0's ultrasonic sensor (air temperature at
the sensor location). Press % and ® and set the relay On and Off set points.

1 Appears in Level, Range, Volume or HRT modes only. Press # to R Fumc+tiaom and #
Faros to select Fum, Lo 1m (low alarm) or Hif 1w (high alarm).
Vo lume
Fumi mode - press % and ® and set relay On and Off set points.

Loflmmode - press % and set relay On point. Relay will be On with levels below
this point.

Hiflm mode - press ¥ and set relay On point. Relay will be On with levels above
this point.

LOE - press ® to select O+ W W Hio 1o In a loss of echo condition, the
(Loss Of Echo) relay will turn Off (de-energize), On (energize) or Hold its current state.
Each relay can be individually configured. Press ¥.

To calibrate a relay for echo loss alarm only, set the relay On and Off set points to exactly
the same value, and then set LCOE to Om mode. The relay will now energize only when an
echo loss condition occurs.
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Flow Appears in Flow mode only. Press # to R Fumnc+ ion and % to select Fums, Lof 1w
(low alarm) or Hiri 1w (high alarm).

Fumi mode - press % and ® and set relay On and Off set point.

Lofilmmode - press % and set relay On point. Relay will be energized with levels
below the On point and de-energized with levels above the On point.

Hifilmmode - press ¥ and set relay On point. Relay will be energized with levels
above the On point and de-energized with levels below the On point.

LOE - press ® to select O+ W W Ho 1o, In a loss of echo condition, the
(Loss Of Echo) relay will turn Off (de-energize), On (energize) or Hold its current state.
Each relay can be individually configured. Press ¥.

ALT permits relays calibrated in Pump mode to be PUMP ALTERNATION (R1, R2, R3)
alternated automatically. Pump alternation LEAD LAG LAG
allows even pump wear in pumping station PUMP PUMP 1 PUMP 2
applications. 1 CYOLE

AL T (-None-) indicates that no relays have

SR NS
SR SRS
SR 22 €

. 2nd CYCLE

been programmed in Pump mode.
3rd CYCLE
AL T 122 - Press ® to place cursor (underline) ETC

under the relay number to be programmed for
alternation and press # or ¥ to highlight.
Repeat until all relays to be alternated are
highlighted.

Note: Alternating pumps must have different
On setpoints to alternate correctly, otherwise
alternating pumps will turn On at the same
time.

Press ¥ to St.ore? Ye= and ® to Ye=. Press ® or ¥ to save your Relay settings.
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SPECIAL FUNCTIONS

[ SPECIAL FUNCT 10N

I

[ocF 4.8 waz.oa]

I

l
[1zz45eTa090122 456
J

(1
|1.s~.g Bl |
I
| Date Maw 311999 |

| TDefaults? Yeo |
|
[ imul ENEEE
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i

Tao

Date FMpMF DDOCYYYY

Time HH:kMiH S35
LOE TIMME

Tewme 25 .. 8°0C

Simul

OCF 4.0 Open Channel Flow Monitor

~insirumenls inc.

Manual Series A.1

shows software version installed

Select ¥== and then ¥ to display an instrument performance code. Faults
detected by the instrument are stored in the code and will be requested by
Greyline if you call for service or assistance.

Enter Instrument Tag number (0-9999)
Press ® and 4 or ¥ to change Month, Day Year.
Press ® and 4 or ¥ to change Hours, Minutes, Seconds (24 hour clock)

Press ® and # or ¥ to change the number of seconds without receiving an
echo before the OCF 4.0 displays ECHO LOES, and Control relays change
state as calibrated under Relay Parameters.

Factory default is 30 seconds and is recommended for most applications,
Minimum is 10 seconds and maximum is 60 seconds.

(FL.Ok mode only) Position the cursor under ¥== to reset the totalizer. Store
this selection at the S+ ore? Ye= prompt.

Indicates current temperature at the sensor head. Press ® to Mim Teme and »
to Mz Tempe to display the minimum and maximum temperatures the OCF
4.0 has sensed. Press ® to Display °C °F. Position the cursor under °C for
Celcius display or °F for Farenheight display. Press # to return to Tem.

Select #== only when the instrument is equipped with an optional Intrinsic
Safety Barrier for sensor mounting in hazardous locations. This setting
compensates for the electrical characteristics of an Intrinsic Safety Barrier.

Press ® 3 times to select ¥==. Store to erase all user settings and return
instrument to factory default setting.

The Output simulation function controls the 4-20mA output, digital display
and control relays. Use it to simplify calibration of remote devices such as
chart recorders or remote displays, and to test Relay set-points. Simulation
digits are shown as a percentage of full scale. Use the # and % Arrow keys to
simulate &3 (4mA), 185% (20mA), and increments of .05% (.008mA).
Increments will automatically accelerate when the # or # is continuously
pressed.

position cursor under digits and set new number between && and =3,

RS-232C/USB set-up. Select USB (default) for PC communications through
USB connection. Select 9600 or 19200 baud if the OCF 4.0 is configured for
RS232 output (baud rate must be set to match the baud rate in 'Greyline
Logger' software and any modems used for serial communications).
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CHANGING COMMUNICATIONS HARDWARE CONFIGURATION

1. Disconnect all cable connections (including sensor and power
input).

Remove 2 philips screws from instrument faceplate.

Flip faceplate over leaving the ribbon cable connected.

2. Remove the communications circuit board by gripping the
USB connector and pulling upwards gently.

3. Locate the USB/RS232 links (Blue) on circuit board. Links
are in the USB position by default. Move both links to the
RS232 position for RS232 output.

......

Reinsert the circuit board, faceplate and faceplate screws.
Complete all cable connections including power and sensor.

4. Configure the OCF 4.0 calibration menu settings in SFEC IAL FUMCT IOMNS . COM according to
your link settings.
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RS232C SERIAL OUTPUT

Note: Factory hardware configuration is for USB communication. To use RS232 communication see
"Changing Communications Hardware Configuration".

RS232 Format: 8 Bits, 1 Stop Bit, No Parity. (Baud rate may be changed under the SFEC IAL
FUMCT IOMS menu. Factory default is 19200 baud).

Output Connector is DB9-Female. Use the cable supplied for connection to a PC Computer. Use the
cable and optional Null Modem NM-DB9M/DB25M for connection to a modem.

NULL MODEM

Option Public Telephone Lines
e INCLUDED  wvovvvvvvveeeeeonnnes ; NM-DBOM/DB25M ~ Modem P

20' (6 m) cable

Greyline
included

Instrument

Computer

Wired as DCE
(Data Communication Equipment)

PIN 2 - RX
PIN 3 - TX

PIN 5 - GND

PIN 6 - DSR (PU)
PIN8-CTS (PU)
SHIELD - CASE

9,0) %, %)
Lo
RX|PU|GND| TX

RS 232

(PU = PULL-UP)
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SENSOR MOUNTING METHODS
Notes:

1. Use the %" NPT "Isolation
Coupling" supplied and hand
tighten only. Do not clamp sensor FLANGE MOUNT
body or stem.

2. Locate the sensor 1 ft (30 cm) from
the sidewall or obstruction for every 4" OR 6" BLIND FLANGE

FLEXIBLE
CONDUIT

10 ft (3 m) depth. TAPPED %" NPT
3. Do not mount in direct sunlight. JUNCTION
4. Extend sensor cable up to 500 ft | X ] (Opﬁgﬁ JB) 3
(150 m) with RG62AU coaxial only. e NPT/_--'- .
NIPPLE . 0 ISOLATION
: © COUPLING
DO NOT : . (SUPPLIED)
CROSS BAR MOUNT CLAMP IN——» . MUSTBE
THIS AREA . USED
CLAMP .

» CONDUIT MOUNT

< CONDUIT

0 0 le—— ISOLATION
. COUPLING
DONOT . ©  (SUPPLIED)
CLAMP IN —» . MUSTBE
THISAREA - - USED
. 3/4"
~ CONDUIT

STAND PIPE MOUNT

: { 0 «—— ISOLATION
: * COUPLING
DO NOT ) . (SUPPLIED)
TD

— - MUSTBE
CLAMP IN . :
| THIS AREA : . USED

STANDPIPE LENGTH : :
AS SHORT AS POSSIBLE A ;
STANDPIPE DIAMETER

AS LARGE AS POSSIBLE

TYPICAL STANDPIPE:
4” /100 mm DIAMETER

12" /300 mm LENGTH ANGLE MOUNT
NARROW DIAMETER
STANDPIPES (<4” / 100 mm) 2 NPT
MAY AFFECT ACCURACY NIPPLE A
OF READING =
SMOOTH —» : 0 le—— ISOLATION
: COUPLING

DO NOT : Z (SUPPLIED)

R CLAMP IN —— - MUSTBE
THIS AREA j * USED
Y~ GRIND ORFILE~ ) )
PIPE EDGE : )
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SENSOR MOUNTING/LOCATION
- Open Channel Flow Applications

Each sensor is equipped with a 3/4 inch isolation coupling which MUST be used in your installation. A
threaded nipple or length of conduit may be used to position the sensor at the desired height. The
sensor should be hand-tightened by turning the sensor stem only. DO NOT use a wrench and do not
over tighten.

IMPORTANT: Follow the flume manufacturer’s directions for transducer location. The transducer
should be centered above the flume approach section and mounted 8"/203 mm (minimum) above the
maximum liquid level.

The transducer should be protected from physical damage and the transducer cable should be routed in
a separate metal conduit.

Because the sensor is equipped with a temperature sensor, it should be shielded from direct sunlight.

Use the PVC “isolation coupling” supplied with the sensor and hand-tighten the sensor/coupling
assembly onto your mounting stand. Do not clamp directly to the sensor or to the isolation coupling.

METAL
j CONDUIT
TO OCF

\ ENCLOSURE

SENSOR CABLE
JUNCTION BOX
(OPTION JB)

FLEXIBLE CONDUIT
RECOMMENDED

ADJUST ELEVATION

TO POSITION SENSOR\
8" (203 mm) ABOVE

MAX. LEVEL

3/4" ELECTRICAL
CONDUIT

DO NOT CLAMP
IN THIS AREA

PVC ISOLATION
COUPLING (SUPPLIED)
MUST BE USED

SENSOR /

» MIN RANGE
@ 8in/203mm

FLOW
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TYPICAL TRANSDUCER POSITIONING
FOR FLUMES AND WEIRS

Always refer to the flume or weir manufacturer’s instructions for correct measurement point upstream
from the flume or weir. Location of the sensor is critical for accurate flow measurement.

If manufacturer’s instructions are not available, the following guidelines are generally accepted.

1. PARSHALL FLUME:

SENSOR POSITION
Position the sensor at 2/3 Approach ‘k/

as illustrated above. Sensor height ﬂ} THROAT FLOW —p
must be 8" (203 mm) or more above
the highest water level. o APP%%QOH >
|+ e PARSHALL FLUME
OA
/AZ‘EST\ON

2. PALMER BOWLUS FLUMES:

F—D5 DIAMETER x2 \
[
Position the sensor at % the flume | < >
. SENSOR POSITION
Diameter upstream from the throat \
of the flume. Sensor height must be q} FLOW — b D
8" (203 mm) or more above the
highest water level.
PALMER BOWLUS FLUME
3. V-NOTCH WEIRS € 3<MAX. HEAD )
Position the sensor at 3 x maximum Head upstream from
i i " SENSOR
the weir plate. Sepsor height must be 8" (20.3 cm) or AN,
more above the highest water level. FLOW —»
WEIR
¢ PLATE

STILLING WELLS

Stilling wells are recommended to reduce the effects of turbulence as water flows through the flume or
weir. The OCF 4.0 sensor is centered over the stilling well. Sensor height must be 8" (203 mm) or more
above the highest water level. The well must be kept clean of sediment and deposits on the side walls.
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ZERO POSITIONING OF SENSOR
- Open Channel Flow Applications

Locate the sensor at the position upstream from the throat of the flume or weir plate as recommended by
the manufacturer.

A technique for accurate sensor height adjustment is shown:

ADJUST
UNTIL
| LEVEL
=, — MAX RANGE

« LEVEL

RULER—p »

ZERO HEAD (HEIGHT AT WHICH FLOW STOPS)
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ENCLOSURE INSTALLATION

Locate the enclosure within 500 ft (150 m) of the sensor. It can be wall mounted with four mounting
screws (supplied) or panel mounted with Option PM Panel Mounting Kit from Greyline Instruments.
Avoid mounting the enclosure in direct sunlight to protect the electronics from damage due to
overheating and condensate. In high humidity atmospheres, or where temperatures fall below freezing,
Option TH Enclosure Heater and Thermostat is recommended. Seal conduit entries to prevent moisture
from entering enclosure.

| - NEMA4X (IP66) WITH CLEAR COVER
COVER 1. Open hinged enclosure cover.
2. Insert #8 screws and washers through the four enclosure
ENCLOSURE mounting holes to secure enclosure to wall or mounting stand.
MOUNTING
l / HOLES \ 3. Close cover.
N

g Additional conduit holes can be cut in the end of the enclosure
when required. Use a hole saw or Greenlee-type hole cutter to cut
the required holes.

g ENCLOSURE

END VIEW

Note: This non-metallic enclosure does not automatically provide grounding between conduit
connections. Grounding must be provided as part of the installation. Ground in accordance with the
requirements of the National Electrical Code. System grounding is provided by connecting grounding
wires from all conduit entries to the steel mounting plate or another point which provides continuity.
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ERROR/WARNING MESSAGES

"ECHD LOSES" (flashing)

Er: ILLEGAL MinFo

Ere: ILLEGAL UMITS

Er: ILLEGAL SPAM

_— -

ERF: ILLEGARL
SETROIMTES

MORMAL -~ REVERSED
SET FOIMNTSE MIRED!

TEMF & 22 .2 C

ECHO TOO CLOSE

VO SEMSOR OFER !

P SEMSOR SHORTED !

No valid echoes received within the LOE T IME setting. See FIELD
TROUBLESHOOTING (F). In L&ws=1 mode the OCF 4.0 will hold the
display and outputs at the last reading until a new echo is received. In
FLOll mode it will display & . & and totalization will stop until an echo
is received.

The value entered for MirnFa (Minimum Range) is less than 8" (20.3 cm).
M imF must be greater than or equal to 8" (20.3 cm) for PZ15 sensors.
Minimum Range for PZ32T sensors must be > 12" /30.5 cm.

Your choice of UNITS exceeds a maximum value of 9,999,999. Use US
MGD, Imp MGD or m3/d so that UNITS will be 9,999,999 or less.

1. The value entered for Ma=F= is the same or less than MinRm +2".
Maximum range must be greater than minimum range and less than
102 ft. (31.09 m). (Note: to invert the scale and outputs, choose
Lewe1 instead of Ranme selection in the LM I TS.-MMODE menu.)

2. For Rectangular Weirs with End Contractions, the SPAN (z:Fo —

M imFa) must be less than Y4 the weir size (eg: 12" crest width, SPAN
must be 6" or less).

Your choice of Units exceeds 9,999,999. Use USME.~d, IMG. o or m3.~d
so that Units will be 9,999,999 or less

ON or OFF setpoint is < MimnRo or > MaxFa

Relays have been selected for Pump Alternation and have been calibrated
in opposite modes. Any alternating relays must be calibrated in the same
mode:

1. with ON setpoint > OFF setpoint, or
2. with OFF setpoint > ON setpoint

# Indicates Temperature Compensation fault. Check sensor connections.
Indicates that the target is less than i mFa distance from the sensor
(too close to the sensor).

Instrument has detected sensor connection/cable Open.

Instrument has detected sensor connection/cable Shorted.
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FIELD TROUBLESHOOTING

SYMPTOMS

Display - full scale

- Zero

- erratic - random

- drifting up

- drifting down
ECHO LOSS prompt - flashing
Calibration Non-Linear

SYMPTOMS  FAULTS

>

Unit “See’s” Wrong Target Due To:

A - sensor cover not removed
A,C,D,F - sensor not aimed correctly
A,D,F - dust/dirt buildup on sensor
ADF - condensation on sensor
AD - sensor mounting stand pipe
- too long / - too narrow
- dirty / - gasket intruding
CE - very turbulent flow in open channel
CE - very turbulent level in tank

Unit Picks-Up Interference Due To:

AC - noise from high pressure fill
A.D - sensor coupling over tightened
A,D - sensor coupling not used

C - other ultrasonic unit in close

proximity
Electrical interference:

C - sensor cable connections reversed
C - through sensor cable
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CHECK

SOLUTIONS

remove protective cover after installation

clean carefully (do not scratch sensor face)
lower Sensor

insulate sensor mounting location

increase MinFa (CAL IERAT IOM menu)
by 1-37/2.5-7.5 cm

wipe sensor face and body with Rain-X
lower Sensor below stand pipe intrusion

increase R iTime (CAL IBRATION
menu)

install stilling well on flume or weir
increase R iTime (CAL IBRATION
menu)

change tank fill method

install submerged fill pipe

hand tighten only (like a light bulb)
use coupling supplied

synchronize

use properly grounded metal conduit
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C - sensor cable extended and junction not
insulated

C - through enclosure

C - through 4-20mA output cable

C - wiring or installation close to variable

speed drive or inverter

Unit Receives No Return Echo Due To:

C,F.E - foam on liquid surface
B - target beyond M- RiG
E - calibration error

F - sensor damaged

F - sensor misalignment

Wiring Problems Due To Sensor Cable:
A,CF, - open circuit
B,F - short circuit

- too long (max 500 ft., 150 m)

- bundled/run in conduit with power
cable

- sensor ground shorted to
conduit/enclosure

extended with wrong type of wire
- close to high voltage/large motors

- AC chassis/ground missing on
instrument power connections

aa» o o™

Non-Linearity Due To:

H - vapour

H - zero not set accurately

H - wrong flume, or K&n selected (FLClk
mode)

D.E - calibration error
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Use metal Junction Box

use metal enclosure

use shielded twisted pair (shielded to AC
ground)

use grounded metal conduit

follow V.S.D. manufacturer’s instructions
for Drive grounding, wiring and shielding

use stilling well (open channel flow)
recalibrate

IZE Mo selected in SFPEC IAL
FLUMCT IOMS and instrument has an
optional ISB

remove sensor from mounting and aim at a
flat, stable target to test

check with a level

check connections/continuity (8850 to
12700 ohms max./-30°C to +70°C )

check connections/continuity (8850 ohms
min.)

insulate

use RG62A/U coaxial only

dissipate fumes, Calibration in-situ
see “Zero Positioning of Sensor”
select correct flume

ISB %&= selected in SFEC IAL
FUMC T IOMS menu and instrument does
not have an ISB
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FUSE REPLACEMENT

Turn OFF power

Loosen 2 Phillips corner screws and remove power module from the chassis.
Locate fuse on Power Board

Replace fuse with 2 Amp/250V, 5 x 20mm fuse

Reinstall power module in the chassis.

MRS

naf ¢ nefrof ¢ Jrcnof ¢ ne +|-
RELAY1 |RELAY 2 |RELAY 3 4520
@ P
REMOVE REMOVE
[LInfG ]

POWER MODULE
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INSTALLATION CONSIDERATIONS IN NOISY ENVIRONMENTS

Greyline’s instruments are designed with a high degree of noise immunity for use in industrial
environments. Noise interference can still occur if certain minimal considerations are not adhered to
when installing the equipment.

Noise

When relay contacts are used to switch inductive loads, such a auxiliary relays or solenoids, extremely
large voltage spikes can be generated when the relay contact opens producing what is known as
Radio-Frequency Interference or “RFI” or just “noise”.

These voltage spikes can also be coupled from power lines that are powering equipment that contains
S.C.R. circuitry such as VSD controllers, or lines that are actuating AC or DC solenoids or actuators.
There are three major ways that noise spikes can enter the instrument.

1. Via the AC power input lines.

2. Via the Sensor input line.
3. Via the output lines (relay connections and 4-20mA output)

Symptoms of RFI produced by relay activation

If the instrument shows the following symptoms suspect RFI.

- The Alphanumeric display (bottom display) blinks continuously as if power was being turn
off and on (i.e instrument resets continuously).

- Keypad does not respond or instrument resets to run mode from inside the menu.

- The instrument calibration is lost.

- The message "MEM CORRUFTED" is shown.

- Relays trip erratically.

- Both digital displays go blank as if power was OFF.

Symptoms of noise on sensor input and/or 4-20mA lines

- Instruments readings are erratic or high when actual value is low

- The Alphanumeric display (bottom display) blinks continuously as if power was being turned
off and on i.e instrument resets continuously.

- Instrument “beeps” intermittently even if the Keypad is not pressed.
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Avoiding noise problems

1. It is recommended that electronic instruments be connected to a relatively clean AC power source.
Use an AC power filter or isolation transformer if necessary.

2. The sensor input line and the control lines (AC or DC) should not be run in the same conduit . The
sensor input should be separated from wires going to inductive loads such as motors, solenoids, relays
and contactors. For best results run the sensor wire in a separate metal conduit. A two-conductor
shielded cable is recommended for the 4-20mA output, the shield should be connected to chassis ground
at the instrument only.

3. For the relay connections, one of most overlooked sources of trouble, noise suppressors are

recommended. Also known as “snubbers” these devices will limit the large spikes produced when the
relay opens, stopping the RFI and also protecting the relay contacts from degrading.

NOISE SUPPRESSION ON RELAY OUTPUT

POWER
240VAC (MAX)
GREYLINE 28VDC
INSTRUMENT SNUBBER
GREYLINE PART# SNUB T

SNUBBER % LOAD

ic [ Y/
ol |

NOISE

NOISE

SUPPRESSED i_LrJt(P)F;EDSSED
STRUMENT

ATIN P
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APPLICATIONS HOTLINE

For applications assistance, advice or information on any Greyline Instrument contact your Sales
Representative, write to Greyline or phone the Applications Hotline below:

United States: Tel: 315-788-9500 Fax: 315-764-0419

Canada: Tel: 613-938-8956 Fax: 613-938-4857
Toll Free: 888-473-9546

Email: info@greyline.com

Web Site: http://www.greyline.com

Greyline Instruments Inc.

Canada USA:
16456 Sixsmith Drive 105 Water Street
Long Sault, Ont. KOC 1P0 Massena, NY 13662
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PRODUCT RETURN PROCEDURE

Instruments may be returned to Greyline for service or warranty repair.

1 Obtain an RMA Number from Greyline -
Before shipping a product to the factory please contact Greyline by telephone, fax or email to obtain
an RMA number (Returned Merchandise Authorization). This ensures fast service and correct
billing or credit.

When you contact Greyline please have the following information available:

Model number / Software Version

Serial number

Date of Purchase

Reason for return (description of fault or modification required)

AN A

Your name, company name, address and phone number

2 Clean the Sensor/Product -
Important: unclean products will not be serviced and will be returned to the sender at their expense.
1. Rinse sensor and cable to remove debris.

2. If the sensor has been exposed to sewage, immerse both sensor and cable in a solution of 1 part
household bleach (Javex, Clorox etc.) to 20 parts water for 5 minutes. Important: do not immerse
open end of sensor cable.

3. Dry with paper towels and pack sensor and cable in a sealed plastic bag.
4. Wipe the outside of the enclosure to remove dirt or deposits.

5. Return to Greyline for service.

3 Ship to Greyline -
After obtaining an RMA number please ship the product to the appropriate address below:

Canadian and International USA

Customers: Customers:

Greyline Instruments Inc. Greyline Instruments Inc.
16456 Sixsmith Drive 105 Water Street

Long Sault, Ont. KOC 1P0 Massena, NY 13662
RMA# RMA#
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LIMITED WARRANTY

Greyline Instruments warrants, to the original purchaser, its
products to be free from defects in material and workmanship for
a period of one year from date of invoice. Greyline will replace
or repair, free of charge, any Greyline product if it has been
proven to be defective within the warranty period. This warranty
does not cover any expenses incurred in the removal and
re-installation of the product.

If a product manufactured by Greyline should prove defective
within the first year, return it freight prepaid to Greyline
Instruments along with a copy of your invoice.

This warranty does not cover damages due to improper
installation or handling, acts of nature, or unauthorized service.
Modifications to or tampering with any part shall void this
warranty. This warranty does not cover any equipment used in
connection with the product or consequential damages due to a
defect in the product.

All implied warranties are limited to the duration of this
warranty. This is the complete warranty by Greyline and no
other warranty is valid against Greyline. Some states do not
allow limitations on how long an implied warranty lasts or
limitation of incidental or consequential damages, so the above
limitations or exclusions may not apply to you.

This warranty gives you specific legal rights, and you may also
have other rights which vary from state to state.

Greyline Instruments Inc.
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APPENDIX A - OPTIONS

EXTRA SENSOR CABLE
(OPTION XC)

Each Greyline OCF 4.0 includes 25 ft. (7.6m) RG62AU coaxial cable. Additional RG62AU coaxial
cable and Cable Junction Box (Option JB) may be ordered with the Flow Monitor, or the cable may be
spliced and extended up to 500 ft (152m) as required during installation. No adjustment is required
when the sensor cable is extended or shortened. Use only RG62AU (or RG62U) coaxial cable which is
available from Greyline Instruments or your local distributor. Nominal impedance of RG62AU cable is
93 ohms.

Extended sensor cable must be installed in metal conduit to prevent interference. Do not use BNC

coaxial connectors (TV cable type). Recommended installation with a metal junction box is illustrated
below:

METAL BOX

- 0 QP2
METAL CONDUIT Tk [ METAL CONDUIT
SENSOR =) Qo
SENSOR CABLE EXTENDED SENSOR
— 25f(7.6m) O O  ElEctRoNics
RG62AU COAXIAL TERMINAL BLOCK ENCLOSURE

- MAX. 500 ft (152m)
RG62AU COAXIAL

Note: Optional Watertight steel NEMA4 Junction Boxes with terminal strips (Option JB) are available
from Greyline Instruments.

DIMENSIONS
OPTION JB - JUNCTION BOX

_____________ \ ;
N 2.86
I W I SIDE VIEW (73mm)
112" | I 3.31"
|
|
|

TOP VIEW

(28mm) |
|
| .
Mounting
S - 5" (127mm) '
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SENSOR INTRINSIC SAFETY - OPTION ISB
SENSOR MODELS PZ15, PZ32T/PZ32TE (with built-in temperature compensation)

When connected through an Intrinsic Safety Barrier, the Greyline PZ15, PZ32T and PZ32TE sensors are
CSA certified for installation in a hazardous location rated:

Class I, Groups C,D
Class II, Groups E, F and G
Class III

Intrinsic Safety Barriers may be ordered with the Greyline instrument and are supplied mounted in the
Greyline instrument enclosure. Replacement barrier fuses (Part No. ISB-011239) may be purchased
separately. Barriers must be installed in the sensor cable between the safe and hazardous locations, and
must be mounted in either the safe or Div. 2 area. Barriers may be plate, busbar or rail mounted.

Intrinsic Safety Barrier Specifications: Certified, rated 9.3V max, 25 ohms min. (Recommended: Stahl
Model 9001/02-093-390-101).

O O~
INTRINSIC SAFETY BARRIER

-© Oer =

Gireuline

Inslrumenls “inc.

[TDUCER]

%%,
1[N

» @@

][9]\, 00)19, |00](9) 0l L5 |00](00) (V0,04 |90 @
]

7 :
IN.o| C |N.CIN.O| C [N.C[N.O| C |N.C| |+ | = |RX|PU|GND TX| usB

| RELAY 1 | RELAY 2 | RELAY 3 | | 4-20] RS232 |
)]\
gjog
[LINTG

v 5

NOTE: NON-HAZARDOUS LOCATION

BARRIER-EQUIPPED UNITS

ARE FACTORY WIRED Wit Y,
GROUND THROUGH THE

INSTRUMENT CHASSIS. HAZARDOUS LOCATION

POWER INPUT GROUND CLASS I, GROUPS C,.D

MUST BE CONNECTED TO A CLASS Il, GROUPS EF,G

GOOD GROUND (<1 Ohm) WITH CLASS Il

A 12 AWG CONDUCTOR

REPLACEMENT FUSE ASSEMBLY
ORDER PART NO. ISB-011239 (160mA)

SENSOR
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ENCLOSURE HEATER AND THERMOSTAT - Option TH

Instruments can be factory-equipped with an Enclosure Heater and Thermostat. The Thermostat is
factory set to turn ON at 40°F (4.5°C) and OFF at 60°F (15.5°C). Power consumption is 15 Watts.

)%,

FACTORY CONNECTED
TO AC POWER SUPPLY
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POWER INPUT OPTION
9-36VDC

OCF 4.0 Open Channel Flow Monitors may be ordered factory-configured for 9-36 VDC power input.
QUICK BENCH TEST:

Connect Sensor as shown below, then Power. When properly connected figures will show on the large
LCD display. Test operation of the OCF 4.0 by holding the sensor steadily and aiming at a flat, stable
target 12 to 28" (305 to 711 mm) away from the end of the sensor. Allow a few seconds for the OCF 4.0
to lock onto the target before displaying its distance. The OCF 4.0 will now display Range in ft or cm
(factory calibration).

CONNECTIONS:

POWER INPUT: Connect 9-36VDC/0.5 Amps to the + and - terminals. The Power Input GND must be
connected to the nearest Ground pole. A 1 amp fuse in line is recommended. Power Consumption is 5.2
W maximum.

12 AWG
MAX

OPTIONAL 9-36VDC
POWER INPUT

)
O

+ — GND
i A

IMPORTANT:

MUST CONNECT TO A

GOOD GROUND (<1 Ohm)

+ 1 AMP FUSE WITH 12 AWG CONDUCTOR
9-36VDC R
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ENCLOSURE SUNSCREEN - OPTION SCR

Do not mount instrument electronics in direct sunlight. Overheating will reduce the life of electronic
components and condensate may form during the heat/cool cycles and cause electrical shorts.

11"/ 280 mm
Note: < >
Exposure to direct sunlight can cause 80 "

. . . mm 5"
overheating and moisture condensation 127 mm
which will reduce the operating life of ( (
electronics.

Protect Instruments from direct sunlight
with this iridite finished aluminum sun
screen (Greyline Option SCR).

Seal conduit entries with caulking

compound to further reduce moisture
condensation.

SENSOR SUNSCREEN - OPTION PZS

INSTALLATION
i
i
i
- 3/4* CONDUIT SN
N — 254 mm
—
|
i
HOLE 1.032"
¥_——/ (26 2 mm)
|
=) MATERIAL :
ISOLATION COUPLING 1/16" ANODIZED ALUMINUM
NOTE :
USE WHEN SENSOR IS INSTALLED IN
DIRECT SUNLIGHT
SENSOR

Page 43



o
@ﬁ @g/ﬂﬁ@ OCF 4.0 Open Channel Flow Monitor

inslrumenls inc. Manual Series A1

APPENDIX B - APPLICATIONS BACKGROUND

Conditions in the tank or channel where the ultrasonic sensor is installed can affect the performance,
range and accuracy of the system. The following notes are for general reference. Contact Greyline
Instruments or your local representative for specific information on your application.

FOAM - Solid or dense surfaces such as a smooth liquid surface will give the best echos in an
ultrasonic level measuring system. Foam acts as a sound insulator and may eliminate, or reduce the
strength of an echo. Measurement range may be reduced in a system where foam is present. Ultrasonics
are not recommended where thick dense foam is continually present. Thin layers of light foam (2 in. or
less) can generally be disregarded. Use a stilling well in open channel applications.

LIQUIDS - The OCF 4.0 is ideal to monitor wastewater flow. The non-contacting sensor is unaffected
by solids, grease or debris in the water.

SENSOR TEMPERATURE - The standard sensor model PZ15 supplied with each Open Channel Flow
Monitor includes a built-in temperature sensor. The OCF 4.0 automatically compensates for temperature
fluctuations to retain high accuracy. Note the operating temperature ranges listed in the product
specifications section. Do not exceed the sensor temperature ratings or damage may occur.

ELECTRONICS TEMPERATURE - Note operating temperature ranges listed in the product
specifications. Temperatures higher than the maximum shown can reduce the operating life of the
electronics. Moisture condensation from those temperatures below the range shown can also damage
electronics components. In cold or outdoor environments the optional factory-installed enclosure heater
and thermostat is recommended.

NOISE - Because the OCF 4.0’s sensor operates at high sound frequency, regular process noise or
vibration will not affect the system. Sensors installed in close proximity to one another in the same tank
may ‘“cross-talk” and should be synchronized.

VAPOUR - May affect but it can be compensated for by calibration in-situ. Severe vapour
stratification can cause false echoes. Variable vapour cannot be compensated.

CHEMICAL COMPATIBILITY - The OCF 4.0 is constructed of very durable materials with broad
compatibilities. Tank contents should be checked for their compatibility with PVC. An all-teflon
sensor is available for corrosive applications.
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CONVERSION
GUIDE

FROM 10 MULTIPLY BY
US GALLONS CUBIC FEET 0.1337
US GALLONS IMPERIAL GALS 0.8327
US GALLONS LITRES 3.785
US GALLONS CUBIC METERS 0.003785
LITRES/SEC GPM 15.85
LITRES CUBIC METERS 0.001
BARRELS US GALLONS 42
BARRELS IMPERIAL GALS 34.9726
BARRELS LITRES 158.9886
INCHES MM 254
DEGREES F DEGREES C (°F-32) x _0.556
POUNDS KILOGRAMS 0.453
PSI BAR 0.0676
FOOT? METER? 0.0929

VOLUME CALCULATION FOR ROUND TANKS: 3.142 x R*xH

R
H

TANK HEIGHT

TANK RADIUS (72 TANK DIAMETER)
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OCF 4.0 Open Channel Flow Monitor

SPECIFICATIONS

Electronics Enclosure:

Accuracy:

Display:

Programming:

Power Input:

Outputs:

Control Relay:

Temperature Compensation:
Electrical Surge Protection:
Operating Temperature (electronics):

Standard Sensor PZ15

Maximum Range:

Minimum Range(Deadband):
Operating Frequency:

Beam Angle:

Operating Temperature:
Temperature Compensation:
Max. Operating Pressure:
Sensor Face:

Sensor Body:

Mounting:

Cable Length:

Max. Cable Length:

Hazardous Rating:

~insirumenls inc.

Manual Series A.1

74" 1188 mm
NEMA4X (IP 66), watertight 646" /164 mm—f
and dust tight, fiberglass J————————

with clear, shatterproof
hinged Lexan cover

0.25% F.S.,
Repeatability: 0.1% F.S.,

e 10.94"/ 278 mm———»
10"/ 254 mm

Linearity: 0.1%F.S. /
Flow/Level Values: %"/ 19 B ., /
mm high, 4 digit LCD P /
Menu/Status/Totalizer: Ny -
16 digit LCD alphanumeric N [ e
3-button keypad with Menu

. . . CONDUIT ENTRY SIDE VIEW
selection. Calibration LOCATION
parameters are permanent ENCLOSURE

when Stored (even through

power interruptions)

100-130VAC, 50/60 Hz, (7.2 W max.)

Optional: 200-260VAC, 50/60 Hz, (7.2 W max.)

Optional: 9-36VDC (5.2 W max.)

Isolated 4-20mA (1000 ohm load maximum), USB, RS232C
Qty 3, rated 5 ampere SPDT

Automatic, temperature probe built in to level Sensor
Sensor, 4-20mA, AC power input

-5 to 140°F (-20 to 60°C). Optional Enclosure Heater recommended for
condensation protection below 32°F (-1°C)

25 ft (7.6 m) RGE2AU Z
COAXIAL CABLE
(50 15 m OR R
100 ft 30 m OPTIONAL )

15 ft (4.57m)

8" (203.2 mm) "M
92 KHz [

80 ISOLATION
-40° to 150°F (-40° to 65°C) [
Automatic, Continuous
20 psi (1.35 Bar) 425" | |
PVC s
PVC
" NPT 325"

794 mm
25 ft. (7.6 m) continuous
RG62AU coaxial. T
Optional 50 ft. (15 m) or 100 1125
ft. (30 m) continuous Eeomm
500 ft. (152 m) RG62AU coaxial v
(splice) I 21 (55 mm) ——p|
with optional Intrinsic Safety
Barrier: CSA, Class L,Il1,111, Div.
I,Il, Groups C,D,E,F,G

3/4" NPT
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Optional Sensor PZ32T

Maximum Range:
Deadband (blanking):
Beam Angle:
Temperature Compensation:
Operating Frequency:
Exposed Materials:
Operating Temperature:
Operating Pressure:
Mounting:

Sensor Cable:
Hazardous Rating:

Optional Sensor PZ32TE

Maximum Range:

Deadband (blanking):

Beam Angle:

Temperature Compensation:
Operating Frequency:
Exposed Materials:
Operating Temperature:
Operating Pressure:
Mounting:

Sensor Cable:
Hazardous Rating:

~insirumenls inc.

32 ft. (10 m)

Programmable, minimum 12” (305 mm)
8°at 3 DB

Automatic, continuous

42 KHz

PVC and Teflon

- 40° to 150°F (-40° to 65°C)

20 psi (1.35 Bar) maximum

%" NPT (PVC isolation coupling supplied)

RG62AU coaxial, 25 ft. (7.6 m) standard
with optional Intrinsic Safety Barrier:
CSA, Class LILIII, Div. 1,Il, Groups
C,D,EF,G

Note: Max Range reduced to 25 ft (7.6 m)

with ISB option.

32 ft. (10 m)

Programmable, minimum 12” (305 mm)
8° at 3 DB

Automatic, continuous

42 KHz

Teflon

-40° to 170°F (-40° to 76°C)

20 psi (1.35 Bar) maximum

%" NPT (Teflon isolation coupling
supplied)

RG62AU coaxial, 25 ft. (7.6 m) standard
with optional Intrinsic Safety Barrier:
CSA, Class LILIII, Div. 1,Il, Groups
C,D,EF,G,

Note: Max Range reduced to 25 ft (7.6 m)

with ISB option.
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N\ 25' (7.6 m) RG62AU

3/4" COAXIAL CABLE

NPT
ISOLATION
COUPLING
(SUPPLIED)
3/4"
NPT 3-7/8"
PVC 98mm
5
(127 mm)
OVERALL
SIDE
VIEW pve
_ 1-3/4"
44.5mm™
END
VIEW
—
\25‘ (7.6 m) RG62AU
3/4" COAXIAL CABLE
NPT
TEFLON
ISOLATION
COUPLING||| =
(SUPPLIED) =
3/4"
NPT 3-7/8"
TEFLON 98mm
5
(127 mm)
OVERALL
SIDE
VIEW TEFLON
| 1-3/4" ]
44.5mm

END
VIEW
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SENSOR %
MAX RANGE

MIN RANGE
MUST BE
A= — OR MORE T
(OCF 4.0 READS)

CALIBRATION WORKSHEET - Flow Mode
for Open Channel Flow through Flume and Weirs

To display RAMGE press %8 fromrud | | |y

Program MIN RANGE then
MAX RANGE via:

| CALIBRATION |
I
[MirRa  1.333 ft]
MAXHEAD g . |MaxRg  32.88 f1]
(Height at MAX Flow) !
A - B = MIN RANGE
Store? ' Tes

Note: The OCF 4.0 will not detect targets beyond user entered Ma=Fx.

Page 48



~

\ J3A3T o¥3z
JONVY #¥# ONIHOLS #%%
XVIN
eleq [ =y
3457 SJH Bro9e
# |[euss
s34, B0 j@sey
T3A3TXVIN
SNV S3WNLV3A4IWNOILdO |~~~ T T T T T T T T T ' S84 £PUN0JdgalE i
NN T T e S
D HOSN3S TTenoeT , Tenaeaul |
Tena=3al
Tl EnaS3uT
1 [enda3uT 7 I1ENJE3U] _
\ J e
T EnAS3UT 7 ipEnda3u] _
TlEnae3uT
[ =54 és-o35] FTEnIERuT H
: TenasyT , TrenaeTiL]
179 — ) {
[ 3] | 3235 | Pl ENAS3UT
[ s e : [ —
[ wiweq  wiwtA] | F4E35 | [o7:z@iem 3-=s)
[ o (I 3 —*
— — [3usng Er| [ee6z- T8 werta=is]
G :
] o) | )| | Soed | EEN ey
ss4 oM :edsl| $ $ [ [ X {
N TRl muoz»mm_ [ :omw ] : uogH| [T mears o] , SEresss
Mol 4 |[¢&—— 13na7] A|A LS| as1nd 40 UOT3OUNd £F
1 P} {1e0=] nuiuu,iw 2 \»m_ 4015 NhEje———— [/
== =] TR U
T
)
uozd| | uo za| | So0zd |
) ) ) ¢
[w1TH | u1waTe] Spol Zd] | uozy | | uozd| /)
$ : { =aa Zea03s
1 M1 e 12057 e aual|e{=sind]e] +40 uoryoung z4] $ EED 224095
¥ S BWT | Fay
}
5 = o [ s ]
) —
[psrezTREELOSrEET uo Td] | uo 7| | 4507 | [ ® our]| | | =u] OWSN_ 95N £44 |
1 ] ) ) { v ) ?
[s3%  esspogmara] [w1e1H | uTwaTe] =Pol Td] oty | | uoTH| [ | [ =] [ | [===15 | [Mo13 3H 1on Jes[1ana_ epuey |
E«L $ $ ) { ) ) )
] (== [ s je{Fmtnale] o0 weramung vu] | | ] Qsopm:ul S35l | [T=3er-7]
> ] 3 %

NOILONNd HID3dE

{Su3L3muaYd 4503

le/—

NOILUHEI 0D et

L

HOTI L2335 3WNT14
ATIND 30K MO

30K < SLINM

— E3Ep SJ0W o —

<— SEEE/TE o=

THLOL AT TED
SBEZSTE UEl

C—

LH0d38 &H P2 [«

EZ T 1543

&7INO 3A0W MO

B8 QHOMSSHd [ N |

AN

40044 NOILVH4AI'IVO - 0¥ 400



Site ID:

Serial No:

DATE

DAILY TOTAL

AVERAGE

MAX.FLOW

MAX.FLOW TIME

OCF 4.0

MIN. FLOW

Data Log

MIN. FLOW TIME

DATE

DAILY TOTAL

AVERAGE

MAX.FLOW

MAX.FLOW TIME

MIN. FLOW

MIN. FLOW TIME

DATE

DAILY TOTAL

AVERAGE

MAX.FLOW

MAX.FLOW TIME

MIN. FLOW

MIN. FLOW TIME

DATE

DAILY TOTAL

AVERAGE

MAX.FLOW

MAX.FLOW TIME

MIN. FLOW

MIN. FLOW TIME

__Greyline

RELIABLE MEASUREMENT & CONTROL j

~inslrumenls inc.
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