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POWER SUPPLY 
■ 100-240V Wide Range Input 

■ NEC Class 2 Compliant 

■ Adjustable Output Voltage 

■ Efficiency up to 83.6% 

■ Compact Design, Width only 22.5mm 

■ Full Output Power Between -10°C and +60°C 

■ Large International Approval Package 

■ 3 Year Warranty 
 

 

1. GENERAL DESCRIPTION  2. SHORT-FORM DATA 
Output voltage DC 12V  
Adjustment range 12-15V  
Output current 1.3–1.0A 12-15V 
   
Output power 15W  
   
Output ripple < 75mVpp 20Hz to 20MHz 
Input voltage AC 100-240V Wide Range Input 
Mains frequency 50-60Hz  ±6% 
AC Input current typ. 0.28 / 0.17A At 120 / 230Vac 
Power factor typ. 0.51 / 0.44 At 120 / 230Vac 
AC Inrush current 16 / 31A Typ. peak value  

at 120 / 230Vac 
40°C and cold start 

DC Input 85-375Vdc  
Efficiency typ. 83.0 / 83.6% At 120 / 230Vac 
Losses typ. 3.2 / 3.1W At 120 / 230Vac 
Temperature range -10°C to +70°C Operational 
Derating 0.4W/°C +60 to +70°C 
Hold-up time typ. 46 / 191ms At 120 / 230Vac 
Dimensions 22.5x75x91mm WxHxD 

A compact size, light weight, simple mounting onto 
the DIN-rail and the utilization of only quality 
components are what makes the MiniLine power 
supplies so easy to use and install within seconds. 

A rugged electrical and mechanical design as well as 
a high immunity against electrical disturbances on 
the mains provides reliable output power. This offers 
superior protection for equipment which is 
connected to the public mains network or is exposed 
to a critical industrial environment. 

The MiniLine series offers output voltages from 5 to 
56Vdc and a power rating from 15W to 100W. 

The supplementary MiniLine decoupling diode 
module MLY02.100 allows building of redundant 
systems or to protect against back-feed voltages. 

ML15.241

ML15.121

ML15.051

ML30.100

5V
Output

ML15
Related products

More
Power

12V
Output

24V Output

 

 

   

 

3. ORDER NUMBERS  4. MARKINGS 
 Power supply ML15.121 Standard unit 

    IND. CONT. EQ.

18WM
LISTED

 
UL 508 

 
UL 60950-1 

 
Class I Div 2 

 Accessory MLY02.100 Decoupling / 
Redundancy module 

   
 

  

R

182790
C US

 

GL
 

Marine 
 

EMC, LVD 
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INTENDED USE 
The power supply shall only be installed and put into operation by qualified personnel.  

This power supply is designed for installation in an enclosure and is intended for the general use, such as in industrial 
control, office, communication, and instrumentation equipment. Do not use this device in aircraft, trains and nuclear 
equipment, where malfunctioning of the power supply may cause severe personal injury or threaten human life. 

 

 

TERMINOLOGY AND ABREVIATIONS 
PE and  symbol PE is the abbreviation for Protective Earth and has the same meaning as the symbol . 

Earth, Ground  This document uses the term “earth” which is the same as the U.S. term “ground”. 

T.b.d.   To be defined, value or description will follow later. 

AC 230V A figure displayed with the AC or DC before the value represents a nominal voltage with 
standard tolerances (usually ±15%) included.  
E.g.: DC 12V describes a 12V battery regardless whether it is charged (13.7V) or discharged 
(10V). As long as not otherwise stated, AC 100V and AC 230V parameters are valid at 50Hz 
and AC 120V parameters are valid at 60Hz mains frequency. 

230Vac A figure with the unit (Vac) at the end is a momentary figure without any additional 
tolerances included. 

 

 

DISCLAIMER 
The information presented in this document is believed to be accurate and reliable and may change without notice. 

The housing is patent by PULS (US patent No US D442,923S) 

No part of this document may be reproduced or utilized in any form without permission in writing from the publisher. 
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5. AC-INPUT 
 

 AC input nom. AC 100-240V Wide-range input, TN-, TT-, IT-Mains, see Fig. 5-1 
 AC input range  85-264Vac Continuous operation 
   264-300Vac < 0.5s 
 Input frequency nom. 50 – 60Hz  ±6% 
 Turn-on voltage typ. 59Vac Steady-state value, see Fig. 5-1 
 Shut-down voltage typ. 54Vac Steady-state value, see Fig. 5-1 

 

 AC 100V AC 120V AC 230V  
 Input current (rms) typ. 0.34A 0.28A 0.17A At 12V, 1.3A see Fig. 5-3 
 Power factor *) typ. 0.52 0.51 0.44 At 12V, 1.3A see Fig. 5-1 
 Crest factor **) typ. 3.45 3.53 3.94 At 12V, 1.3A 
 Start-up delay typ. 780ms 780ms 780ms See Fig. 5-2 
 Rise time typ. 12ms 12ms 12ms At 12V, 1.3A, see Fig. 5-2 
 Turn-on overshoot max. 100mV 100mV 100mV See Fig. 5-2 

*) The power factor is the ratio of the true (or real) power to the apparent power in an AC circuit. 
**) The crest factor is the mathematical ratio of the peak value to RMS value of the input current waveform. 

 

 Fig. 5-1   Input voltage range  Fig. 5-2   Turn-on behavior, definitions 
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 Fig. 5-3   Input current vs. output load  Fig. 5-4   Power Factor vs. output load 
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6. INPUT INRUSH CURRENT SURGE 
 

A NTC limits the input inrush current after turn-on of the input voltage. The inrush current is input voltage and 
ambient temperature dependent.  

 AC 100V AC 120V AC 230V  
 Inrush current max. 13Apeak 16Apeak 31Apeak 40°C ambient, cold start 
  typ. 11Apeak 13Apeak 26Apeak 40°C ambient, cold start 
 Inrush energy typ. 0.1A2s 0.1A2s 0.4A2s 40°C ambient, cold start 

 
 Fig. 6-1   Input inrush current, typical behavior  Fig. 6-2   Input inrush current, zoom into the first peak  
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Input:   230Vac 
Output:   12V, 1.3A 
Ambient:  25°C 
Upper curve: Input current 5A / DIV 
Lower curve: Input voltage 500V / DIV 
 Time scale:  10ms / DIV 

 

Input:  230Vac 
Output:  12V, 1.3A 
Ambient: 25°C 
Input current curve:  5A / DIV, 500µs / DIV 
Ipeak 23A 
The charging current into EMI suppression capacitors is 
disregarded in the first microseconds after switch-on. 

 

 
 

7. HOLD-UP TIME 
 

  AC 100V AC 120V AC 230V  
 Hold-up Time typ. 62ms 95.5ms 365ms 12V, 0.65A, see Fig. 7-1 
  typ. 30ms 46ms 191ms 12V, 1.3A see Fig. 7-1 

 
 Fig. 7-1   Hold-up time vs. input voltage  Fig. 7-2   Shut-down behavior, definitions 
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Note:  At no load, the hold-up time can be up to several seconds. The green DC-ok lamp is also on during this time. 
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8. DC-INPUT 
 

 DC input nom. DC 110-290V   -25%/+30% 
 DC input range min. 85-375Vdc Continuous operation 
 DC input current typ. 0.16A / 0.057A 110Vdc / 300Vdc, at a load of 12V and 1.3A 
 Turn-on voltage typ. 80Vdc Steady state value 
 Shut-down voltage typ. 60Vdc Steady state value 

 
Instructions for DC use: 

a) Use a battery or similar DC source. 

b) Connect +pole to L and – pole to N. 

c) In case the – pole of the battery is not connected to earth, use an appropriate fuse to protect the N terminal. 

 

 Fig. 8-1   Wiring for DC Input    

 

Fu
se

+

-

Load

L

N

FE

+

-

Power Supply

AC

DC

Battery

internal
fused

 

   

 

 

 

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 8 of 433



  

 ML15.121 
 MiniLine  12V, 1.3A, SINGLE PHASE INPUT  

 

Dec. 2007 / Rev. 1.1  DS-ML15.121-EN 
All parameters are specified at 12V, 1.3A, 230Vac, 25°C ambient and after a 5 minutes run-in time unless otherwise noted. 

www.pulspower.com   Phone +49 89 9278 0    Germany 
6/20 

 

9. OUTPUT 
 

 Output voltage nom. 12V  
 Adjustment range min. 12-15V Guaranteed 
  max. 16V At clockwise end position of potentiometer 
 Factory setting  12.0V   ±0.2%, at full load, cold unit 

 Line regulation max. 10mV 85 to 264Vac 
 Load regulation max. 100mV Static value, 0A  1.3A  0A  
 Ripple and noise voltage max. 75mVpp 20Hz to 20MHz, 50Ohm 
 Output capacitance typ. 1650µF  
 Output current  nom. 1.3A At 12V, see Fig. 9-1 for typical figures 
  nom. 1.0A At 15V, see Fig. 9-1 for typical figures 
 Output power nom. 15W  
 Short-circuit current min. Hiccup mode See Fig. 9-2 
  max. Hiccup mode See Fig. 9-2 

 

 

 Fig. 9-1   Output voltage vs. output current, typ.  Fig. 9-2   Hiccup mode, Output current at 
shorted output, 230V typ. 
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Peak current capability (up to several ms) 

The power supply can deliver a peak current which is higher than the specified short term current. This helps to start 
current demanding loads or to safely operate subsequent circuit breakers. 

The extra current is supplied by the output capacitors inside the power supply. During this event, the capacitors will 
be discharged and cause a voltage dip on the output. Detailed curves can be found in chapter 25.1 

 Peak current voltage dips  typ. from 12V to 7.8V At 2.6A for 50ms, resistive load 
  typ. from 12V to 5.2V At 6.5A for 2ms, resistive load 
  typ. from 12V to 2.0V At 6.5A for 5ms, resistive load 
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10. EFFICIENCY AND POWER LOSSES 
 

  AC 100V AC 120V AC 230V  
 Efficiency typ. 82.4% 83% 83.6% 1.3A, 12V (full load) 
 Power losses typ. 0.5W 0.5W 0.8W At no load 
  typ. 1.55W 1.55W 1.75W 0.65A, 12V (half load) 
  typ. 3.4W 3.2W 3.1W 1.3A, 12V (full load) 

 

 

 Fig. 10-1   Efficiency vs. output current at 12V  Fig. 10-2   Losses vs. output current at 12V 
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 Fig. 10-3   Efficiency vs. input voltage  
at 12V and 1.3A 

 Fig. 10-4   Losses vs. input voltage  
at 12V and 1.3A 
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11. FUNCTIONAL DIAGRAM 
 

 Fig. 11-1   Functional diagram 
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12. RELIABILITY 
 

These units are extremely reliable and use only the highest quality materials. The number of critical components such 
as electrolytic capacitors has been reduced. 

  AC 100V AC 120V AC 230V  

 Lifetime expectancy min. 123 000h 126 000h 125 000h 40°C, 12V, 1.3A 
  min. > 15 years > 15 years > 15 years 40°C, 12V, 0.65A 
  min. > 15 years > 15 years > 15 years 25°C, 12V, 1.3A 
 MTBF SN 29500, IEC 61709 3 435 000h 3 723 000h 3 811 000h 40°C, 12V, 1.3A 
  5 633 000h 6 106 000h 6 205 000h 25°C, 12V, 1.3A 
 MTBF MIL HDBK 217F 1 482 000h 1 534 000h 1 451 000h 40°C, 12V, 1.3A, Ground Benign GB40 
  1 986 000h 2 056 000h 1 944 000h 25°C, 12V, 1.3A, Ground Benign GB25 

 

The Lifetime expectancy shown in the table indicates the operating hours (service life) and is determined by the 
lifetime expectancy of the built-in electrolytic capacitors.  

Lifetime expectancy is specified in operational hours. Lifetime expectancy is calculated according to the capacitor’s 
manufacturer specification. The prediction model allows a calculation of up to 15 years from date of shipment. 

MTBF stands for Mean Time Between Failure, which is calculated according to statistical device failures, and indicates 
reliability of a device. It is the statistical representation of the likelihood of a unit to fail and does not necessarily 
represent the life of a product. 
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13. FRONT SIDE AND USER ELEMENTS 
 

Fig. 13-1   Front side 

 

 

A Output Terminals 
 Screw terminals 
 Dual terminals for the negative pole allows an easy earthing of the output 

voltage 
 + Positive output  
 - Negative (return) output 

B Input Terminals 
 Screw terminals 
 L Neutral input 
 N Line (hot) input 

      EMI ground 
  Ground this terminal to minimize high-frequency emissions. 
  For safety reasons, connecting to ground is not required. 

C DC-ON LED (green) 
 On when the voltage is > 10.5V  

D Output voltage potentiometer 
 Turn to set the output voltage. Factory setting is 12.0V. 
 

 

 

 

14. TERMINALS AND WIRING 
 

All terminals are easy to access when mounted on the panel. Input and output terminals are separated from each 
other (input below, output above) to help in error-free wiring. 

 
 Type Screw terminals 
 Solid wire 0.5-6mm2 
 Stranded wire 0.5-4mm2 
 American wire gauge 20-10 AWG 
 Ferrules Allowed, but not required  
 Recommended tightening torque 1Nm, 9lb.in 
 Screwdriver 3.5mm slotted or Pozidrive No 2 
 Wire stripping length 7mm / 0.275inch 

 

 
Instructions: 

a) Use appropriate copper cables that are designed for an operating temperatures of 60°C (for ambient up to 45°C) 
and 75°C (for ambient up to 60°C), minimum.  

b) Ferrules are allowed, but not required. 
c) Follow local and national installation codes and regulations! 
d) Ensure that all strands of a stranded wire enter the terminal connection! 
e) In order to fulfill GL requirements, unused terminal spaces must be closed. 
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15. EMC 
 

The CE mark indicates conformance with EMC directive 89/336/EC, 93/68/EC and 2004/108/EC and the low-voltage 
directive (LVD) 73/23/EC, 93/68/EC, 2006/95/EC. A detailed EMC Report is available on request. 

All results and investigation were performed with functional earth wire. 

 

 EMC Immunity EN 61000-6-2, EN 61000-6-1  Generic standards 

 
Electrostatic discharge  EN 61000-4-2 Contact discharge 

Air discharge 
8kV 
8kV 

Criterion A 
Criterion A 

 Electromagnetic RF field EN 61000-4-3 80MHz-2.7GHz 10V/m Criterion A 

 
Fast transients (Burst) EN 61000-4-4 Input lines 

Output lines 
4kV 
2kV 

Criterion A 
Criterion A 

 
Surge voltage on input EN 61000-4-5 L  N 

N / L  PE 
2kV  
4kV 

Criterion A 
Criterion A 

 
Surge voltage on output EN 61000-4-5 +  - 

+ / -  PE 
500V 
500V 

Criterion A 
Criterion A 

 Conducted disturbance EN 61000-4-6 0,15-80MHz 10V Criterion A 

 

Mains voltage dips EN 61000-4-11 0% of 100Vac 

40% of 100Vac 
70% of 100Vac  
0% of 200Vac 

40% of 200Vac 
70% of 200Vac 

0Vac, 20ms 
40Vac, 200ms 
70Vac, 500ms 
0Vac, 20ms 
80Vac, 200ms 
140Vac, 500ms 

Criterion A 
Criterion C 
Criterion A 
Criterion A 
Criterion A 
Criterion A 

 Voltage interruptions EN 61000-4-11  0Vac, 5000ms Criterion C 
 Input voltage swells PULS internal standard  300Vac, 500ms Criterion A 

 
Powerful transients VDE 0160 Over entire load 

range 750V, 1.3ms Criterion A 

Criterions: 
A:  Power supply shows normal operation behavior within the defined limits.  
C:  Temporary loss of function is possible. Power supply might shut-down and restarts by itself. No damages or hazards to the power 
supply will occur. 

 

 EMC Emission EN 61000-6-3, EN 61000-6-4 Generic standards 
 Conducted emission  EN 55011, EN 55022, FCC Part 15, CISPR 11, CISPR 22 Class B, input lines 
  EN 55022 Class B, output lines  
 Radiated emission EN 55011, EN 55022 Class B 

 
Harmonic input current EN 61000-3-2  Not applicable  

(below 75W input power) 
 Voltage fluctuations, flicker EN 61000-3-3  Fulfilled 

 
This device complies with FCC Part 15 rules.  
Operation is subjected to the following two conditions: (1) this device may not cause harmful interference, and (2) this 
device must accept any interference received, including interference that may cause undesired operation. 

 

 

 Switching frequency constant, typ. 65kHz  
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16. ENVIRONMENT 
 

 Operational temperature -10°C to +70°C (14°F to 158°F) Reduce output power acc. to Fig. 16-1 
 Output de-rating 0.4W/°C 60-70°C   (140°F to 158°F), see Fig. 16-1 
 Storage temperature -40 to +85°C  (-40°F to 185°F) Storage and transportation 

 Humidity 5 to 95% r.H. IEC 60068-2-30  
Do not energize while condensation is present 

 
Vibration sinusoidal 2-17.8Hz: ±1.6mm; 17.8-500Hz: 2g 

2 hours / axis 
IEC 60068-2-6 

 
Shock 15g 6ms, 10g 11ms 

3 bumps / direction, 18 bumps in total 
IEC 60068-2-27 

 Altitude 0 to 6000m  (0 to 20000ft) Reduce output power or ambient 
temperature above 2000m sea level. 

 Output de-rating (for altitude) 1W/1000m or 5°C/1000m Above 2000m (6500ft), see Fig. 16-2 
 Over-voltage category III EN 50178, IEC 62103, up to 2000m  
  II Altitudes from 2000m to 6000m 
 Degree of pollution 2 EN 50178, IEC 62103, non conductive 

 

 Fig. 16-1 Output power vs. ambient temperature  Fig. 16-2   Output power vs. altitude 
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The ambient temperature is defined 2cm below the unit. 

 

 

17. PROTECTION FEATURES 
 

 Output protection Electronically protected against overload, no-load and short-circuits 
 Output over-voltage protection Typ. 21.5V, max. 25V In case of an internal power supply fault, a redundant 

circuit limits the maximum output voltage. In such a 
case, the output shuts down and stays down until the 
input voltage is turned off and on again 

 Output over-current protection Electronically limited See Fig. 9-1 
 Degree of protection IP 20 EN/IEC 60529 
 Penetration protection > 2.5mm in diameter E.g. screws, small parts 
 Over-temperature protection Not included  
 Input transient protection MOV  Metal Oxide Varistor 
 Internal input fuse T3.15A H.B.C. Not user replaceable 

Note: In case of a over-voltage, overload, no-load or short-circuit event, an audible noise may be heard. 
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18. SAFETY 
 

 Input / output separation  SELV IEC/EN 60950-1  
  PELV EN 60204-1, EN 50178, IEC 60364-4-41, IEC 62103 
  double or reinforced insulation 
 Class of protection II  
 Isolation resistance > 5MOhm Input to output, 500Vdc  

 Touch current (leakage current) typ. 0.16mA1)  / 6µA2) 100Vac, 50Hz, TN mains 

  typ. 0.25mA1)  / 7µA2) 120Vac, 60Hz, TN mains 

  typ. 0.38mA1)  / 10µA2) 230Vac, 50Hz, TN mains 

  < 0.20mA1)  / 7µA2) 110Vac, 50Hz, TN mains 

  < 0.30mA1)  / 8µA2) 132Vac, 60Hz, TN mains 

  < 0.53mA1)  / 12µA2) 264Vac, 50Hz, TN mains 

1) Functional earth terminal connected to Protective earth 

2) Functional earth terminal not connected 

 

 

19. DIELECTRIC STRENGTH 
 
 Fig. 19-1   Dielectric strength    A B C 

Type test 60s 2500Vac 3000Vac 500Vac 

Factory test 5s 2500Vac 2500Vac 500Vac 

Field test 5s 2000Vac 2000Vac 500Vac 

 A

C

N
L

Input

EMI Ground

Output

 -

+

B

 

 
Type tests and factory tests:  
Conducted by the manufacturer. Do not repeat test in field! 
Rules for field test: 
Use appropriate test equipment which applies the voltage 
with a slow ramp! Connect L and N together as well as all 
output poles. 

 

The output voltage is floating and has no ohmic connection to ground. 

To fulfill the PELV requirements according to EN60204-1 § 6.4.1, it is recommended that either the + pole, the – pole 
or any other part of the output circuit should be connected to the protective earth system. This helps to avoid 
situations in which a load starts unexpectedly or can not be switched off when an unnoticed earth faults occur. 

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 15 of 433



  

 ML15.121 
 MiniLine  12V, 1.3A, SINGLE PHASE INPUT  

 

Dec. 2007 / Rev. 1.1  DS-ML15.121-EN 
All parameters are specified at 12V, 1.3A, 230Vac, 25°C ambient and after a 5 minutes run-in time unless otherwise noted. 

www.pulspower.com   Phone +49 89 9278 0    Germany 
13/20 

 

20. APPROVALS 
 

 IEC 60950-1 IECEE 

CB SCHEME 

CB Scheme,  
Information Technology Equipment 

 UL 508 

IND. CONT. EQ.

18WM
LISTED

 

LISTED E198865 
Industrial Control Equipment 

 UL 60950-1 

 

RECOGNIZED   E137006   recognized for the use in U.S.A. (UL 60950-1) and Canada 
(C22.2 No. 60950).  Information Technology Equipment, Level 3  

 NEC Class 2  According to NEC (National Electrical Code) Article 725-41 (4). 
Listed as Limited Power Source (LPS) in the UL 60950-1 UL report. 

 Class I Div 2 
 

 

RECOGNIZED   E246877    
Hazardous Location Class I Div 2 T4 Groups A,B,C and D  
ANSI/ISA-12.12.01 (UL 1604) 

  The unit is suitable for use in Class I Division 2 Groups A, B, C, D locations. Substitution of components 
may impair suitability for Class I Division 2 environment. Do not disconnect equipment unless power has 
been switched off. Wiring must be in accordance with Class I, Division 2 wiring methods of the National 
Electrical Code, NFPA 70, and in accordance with other local or national codes. 

 CSA 
 R

182790
C US

 

CSA approval for Canada 
CAN/CSA C22.2 No 107-1; CAN/ CSA 60950-1-03; UL60950-1 

 Marine 
 

GL
  
ABS

 

GL (Germanischer Lloyd) classified and ABS (American Bureau for Shipping) PDA 
for marine and offshore applications. Environmental category: C, EMC2 

 

 

21. FULFILLED STANDARDS 
 

 EN 61558-2-17 Safety of Power Transformers 

 EN/IEC 60204-1 Safety of Electrical Equipment of Machines 

 EN/IEC 61131-2 Programmable Controllers 

 EN 50178, IEC 62103 Electronic Equipment in Power Installations 

 
 

22. USED SUBSTANCES 
 

 Electrolytic capacitors included in this unit do not use electrolytes such as Quaternary Ammonium Salt Systems. 

 The unit conforms to the RoHS directive 2002/96/EC 

 Plastic housings and other molded plastic materials are free of halogens, wires and cables are not PVC insulated. 

 

The materials used in our production process do not include the following toxic chemicals: 
Polychlorinated Biphenyl (PCB), Pentachlorophenol (PCP), Polychlorinated naphthalene (PCN), Polybrominated  
Biphenyl (PBB), Polybrominated Biphenyl Oxide (PBO), Polybrominated Diphenyl Ether (PBDE), Polychlorinated 
Diphenyl Ether (PCDE), Polybrominated Diphenyl Oxide (PBDO), Cadmium, Asbestos, Mercury, Silica 
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23. PHYSICAL DIMENSIONS AND WEIGHT 
 

 Weight 175g / 0.39lb  
 DIN-Rail Use 35mm DIN-rails according to EN 60715 or EN 50022 with a height of 7.5 or 15mm.  

The DIN-rail height must be added to the depth (91mm) to calculate the total required installation depth. 
 Electronic files with mechanical data can be downloaded at www.pulspower.com 

 
 Fig. 23-1   Front view  Fig. 23-2   Side view 

 

 

 

 

 

 

24. INSTALLATION AND OPERATION INSTRUCTIONS 
 

Mounting: 
Output terminal must be located on top and input terminal on the bottom. For other orientations see chapter 25.12. 
An appropriate electrical and fire end-product enclosure should be considered in the end use application. 

Cooling: 
Convection cooled, no forced cooling required. Do not cover ventilation grill (e.g. cable conduits) by more than 30%! 

Installation clearances: 
25mm on top and bottom. 

Risk of electrical shock, fire, personal injury or death! 
Turn power off before working on the power supply. Protect against inadvertent re-powering. 
Make sure the wiring is correct by following all local and national codes. 
Do not  open, modify or repair the unit. 
Use caution to prevent any foreign objects from entering into the housing. 
Do not use in wet locations or in areas where moisture or condensation can be expected. 

Service parts: 
The unit does not contain any service parts. The tripping of an internal fuse is caused by an internal fault. If damage 
or malfunctioning should occur during operation, immediately turn power off and send unit to the factory for 
inspection! 
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25. APPLICATION NOTES 

25.1. PEAK CURRENT CAPABILITY 
Solenoids, contactors and pneumatic modules often have a steady state (sealed) coil and a pick-up coil. The inrush 
current demand of the pick-up coil is several times higher than the steady state current and usually exceeds the 
nominal output current. The same situation applies, when starting a capacitive load. 

Branch circuits are often protected with circuit breakers or fuses. In case of a short or an overload in the branch 
circuit, the protective device (fuse, circuit breaker) needs a certain amount of over-current to trip or to blow. The 
peak current capability ensures the safe operation of subsequent circuit breakers. 

Assuming the input voltage is turned on before such an event, the built-in large sized output capacitors inside the 
power supply can deliver extra current. Discharging this capacitor causes a voltage dip on the output. The following 
two examples show typical voltage dips: 

Fig. 25-1   Peak load 2.6A for 50ms, typ.  Fig. 25-2   Peak load 6.5A for 5ms, typ. 

10ms/DIV

Output
Voltage

Output
Current

12V

0A

2.6A

7.8V

 

 

1ms/DIV

Output
Voltage

Output
Current

12V

0A

6.5A

2V

 
Peak load 2.6A (resistive) for 50ms 

Output voltage dips from 12V to 7.8V. 
 Peak load 3.15A (resistive) for 5ms 

Output voltage dips from 12V to 2V. 

 

25.2. BACK-FEEDING LOADS  
Loads such as decelerating motors and inductors can feed voltage back to the power supply. This feature is also called 
return voltage immunity or resistance against Back- E.M.F. (Electro Magnetic Force). 

The maximum allowed feed back voltage is 25Vdc. The absorbing energy can be calculated according to the built-in 
large sized output capacitor which is specified in chapter 9. 

This power supply is resistant and does not show malfunctioning when a load feeds back voltage to the power 
supply. It does not matter, whether the power supply is on or off. However, please note that the output voltage can 
dip to zero for approximatelly 200ms if the back-feed voltage is removed. 

 

25.3. INDUCTIVE AND CAPACITIVE LOADS 
The unit is designed to supply unlimited inductive loads. The max. capacitive load depend on the steady state output 
current. At 1.3A output current, the output capacity should not be larger than 1000µF at 0.65A output  not larger 
than 2500µF. In case of larger capacitors, the unit can show start-up attempts or start-up problems. 
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25.4. SERIES OPERATION 
The power supply can be put in series to increase the output voltage. 
 Fig. 25-3   Schematic for series operation  Instructions for use in series: 

 

Earth

Unit A

AC

DC

Unit B

AC

DC

-

+
-

+

Load

+

-

 

 

a) It is possible to connect as many units in series as needed, 
providing the sum of the output voltage does not exceed 
150Vdc. 

b) Voltages with a potential above 60Vdc are not SELV any 
more and can be dangerous. Such voltages must be installed 
with a protection against touching. 

c) For serial operation use power supplies of the same type. 
d) Earthing of the output is required when the sum of the 

output voltage is above 60Vdc. 

Note: Avoid return voltage (e.g. from a decelerating motor or 
battery) which is applied to the output terminals. 

 

25.5. PARALLEL USE TO INCREASE OUTPUT POWER 
Several power supplies can be paralleled to increase the output power. The ML15.121 has no feature included which 
balances the load current between the power supplies. Usually the power supply with the higher adjusted output 
voltage draws current until it goes into current limitation. This means no harm to this power supply as long as the 
ambient temperature stays below 50°C. 

 

 Fig. 25-4   Schematic for parallel operation  Instructions for parallel use: 
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DC

Unit B

AC
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-

+
-

+
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+
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a) Use only power supplies from the same series (ML-Series). 
b) Adjust the output voltages of all power supplies to 

approximately the same value (±100mV). 
c) A fuse (or diode) on the output is only required if more than 

three units are connected in parallel. 
d) Ensure that the ambient temperature of the power supply 

does not exceed 50°C. 
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25.6. PARALLEL USE FOR REDUNDANCY 
Power supplies can be paralleled for redundancy to gain a higher system reliability. Redundant systems require a 
certain amount of extra power to support the load in case one power supply unit fails. The simplest way is to put two 
MiniLine power supplies in parallel. This is called a 1+1 redundancy. In case one power supply unit fails, the other one 
is automatically able to support the load current without any interruption. Redundant systems for a higher power 
demand are usually built in a N+1 method. E.g. Five power supplies, each rated for 1.3A are paralleled to build a 5A 
redundant system. If one unit fails, the 5A can still be drawn. 

Please note: This simple way to build a redundant system has two major disadvantages: 

- The faulty power supply can not be recognized. The green LED will still be on since it is reverse-powered from 
the other power supply. 

- It does not cover failures such as an internal short circuit in the secondary side of the power supply. In such a 
situation the defective unit becomes a load for the other power supplies and the output voltage can not be 
maintained any more.  

This above conditions can be avoided by utilizing decoupling diodes which are included in the decoupling module 
MLY02.100. 

Other recommendations for building redundant power systems: 
a) Use separate input fuses for each power supply. 
b) Set the output voltage of the power supplies approx. 1V higher to compensate for the voltage drop. 
c) When possible, connect each power supply to different phases of the mains network. 

 

25.7. CHARGING OF BATTERIES 
The power supply can be used for float-charging of lead-acid or maintenance free 12V VRLA batteries. 

Instructions for charging batteries: 
a) Ensure that the ambient temperature of the power supply does not exceed 50°C. 
b) Set the output voltage on a disconnected load, very precisely to the end-of-charge voltage according to the 

expected battery temperature. 

End-of-charge voltage 13.9V 13.75V 13.6V 13.4V 
Battery temperature 10°C 20°C 30°C 40°C 

c) Use a 2A or 3A circuit breaker (or blocking diode ) between the power supply and the battery. 
d) Ensure that the output current of the power supply is below the allowed charging current of the battery. 
e) Use only matched batteries when putting 6V types in series. 
f) The return current to the power supply is typ. 12mA at 12.5Vdc when the power supply is switched off (except in 

case a blocking diode is utilized). 

25.8. EXTERNAL INPUT PROTECTION 
The unit is tested and approved for branch circuits up to 15A (UL) or 16A (IEC). External protection is only required if 
the supplying branch has an ampacity greater than this. In some countries local regulations might apply so check local 
codes and requirements. 

If an external protective device is utilized, a minimum value is required to avoid undesired tripping of the fuse. 

 B-Characteristic C-Characteristic 
Ampacity max. 15A (UL), 16A (IEC) 15A (UL), 16A (IEC) 
 min. 10A 6A 
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25.9. FUNCTIONAL EARTH TERMINAL 
From a safety standpoint, the unit is designed according to the requirements for Protection Class 2 which does not 
require an earth connection. However, connecting the Functional Earth terminal can be beneficial to gain a high EMI 
immunity.  

Symmetrical spikes or fast transients on the input side can be conducted directly to earth by the built-in filter 
capacitors. The magnitude of such spikes or fast transients on the output side caused by the input  are much smaller 
compared to not connecting the FE terminal to ground. 

Therefore, we recommend to connect the FE terminal too ground. 

 

 Fig. 25-5   Functional earth terminal connected to 
earth 

 Fig. 25-6   Functional earth terminal not connected to 
earth 
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25.10. OPERATION ON TWO PHASES 
The power supply can be used on two phases of a three-phase-system 

Instructions for two phase operation: 
a) A phase to phase connection is allowed as long as the supplying voltage is below 240V+10%. 
b) Use a fuse or a circuit breaker to protect the N input. The N input is internally not protected and is in this 

case connected to a hot wire. Appropriate fuses or circuit breakers are specified in section 25.7 “External 
Input Protection”. 

 
Fig. 25-7   Schematic for two phase operation  
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25.11. USE IN A TIGHTLY SEALED ENCLOSURE 
When the power supply is installed in a tightly sealed enclosure, the temperature inside the enclosure will be higher 
than the outside. The inside temperature defines the ambient temperature for the power supply. 

Results from such an installation: 

Power supply is placed in the middle of the box, no other heat producing equipment inside the box  

Enclosure:   Rittal Type IP66 Box PK 9510 100, plastic, 130x130x75mm 
Input:    230Vac  

 

Load:     12V, 1.3A; load is placed outside the box 
Temperature inside the box:  38.9°C  (in the middle of the right side of the power supply with a distance of 1cm) 
Temperature outside the box:  28.0°C 
Temperature rise:  10.9K 

Load:     12V, 1.05A; (=80%) load is placed outside the box 
Temperature inside the box:  35.9°C  (in the middle of the right side of the power supply with a distance of 1cm) 
Temperature outside the box:  27.4°C 
Temperature rise:  8.5K 
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25.12. MOUNTING ORIENTATIONS 
Mounting orientations other than input terminals on the bottom and output on the top requires a reduction in 
continuous output power or a limitation in the maximum allowed ambient temperature. The amount of reduction 
influences the lifetime expectancy of the power supply. Therefore, two different derating curves  for continuous 
operation can be found below: 

Curve A1 Recommended output power. 
Curve A2 Max allowed output power (results approx. in half the lifetime expectancy of A1). 
Fig. 25-8   
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Fig. 25-10   
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Creation date June 27, 2012 2:15:27 AM CEST

  Catalogue status 14.04.2012 / We reserve the right to make technical changes. 1

W-series terminal with clamping yoke connection
WDU 2.5

Weidmüller Interface GmbH & Co. KG
Klingenbergstraße 16
D-32758 Detmold
Germany
Fon: +49 5231 14-0
Fax: +49 5231 14-2083
www.weidmueller.com

General ordering data

 
Order No. 1020000000
Type WDU 2.5
Version W-series terminal with clamping yoke connection,

Feed-through terminal, Rated cross-section: 2.5
mm², Screw connection, Direct mounting

GTIN (EAN) 4008190099633
Qty. 100 pc(s).
 

 

 

The versatile and extensive range of products - from 0.05
mm² to 300 mm² - means that you have diverse options
for your applications at your disposal.
Hardened steel for mechanical strength and high-quality
tinned copper for optimum conductivity. All materials
comply with RoHS requirements and have been tested to
current environment guidelines.
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W-series terminal with clamping yoke connection
WDU 2.5

Weidmüller Interface GmbH & Co. KG
Klingenbergstraße 16
D-32758 Detmold
Germany
Fon: +49 5231 14-0
Fax: +49 5231 14-2083
www.weidmueller.comTechnical data

 

 

Creation date June 27, 2012 2:15:27 AM CEST

  Catalogue status 14.04.2012 / We reserve the right to make technical changes. 2

Dimensions
 
Length 60 mm   Width 5.1 mm
Height 46.5 mm   Height of lowest version 47 mm
Weight 8.03 g   Net weight 7.51 g
 

Temperatures
 
Operating temperature   Storage temperature
Continuous operating temp., min. -50 °C   Continuous operating temp., max. 120 °C
 

Rated data IECEx/ATEX
 
Certificate No. (ATEX) KEMA98ATEX1683U   ATEX certificate KEMA98ATEX1683U_d.pdf
ATEX certificate KEMA98ATEX1683U_e.pdf  IEC Ex certificate IECEXULD05.0008U_e.pdf
max. voltage 690 V   Current (ATEX) 21 A
Wire cross section max. (ATEX) 2.5 mm²   Voltage, cross-connection CrossConnectionGuide.pdf
Operating temperature range For operating temperature

range see EC Design
Test Certificate / IEC Ex-
Certificate of Conformity

  Marking EN 60079-7

Ex e II
Marking ATEX Directive 94/9/EC II 2 G D    
 

2 clampable wires (H05V/H07V) same cross-section (rated connection)
 
Wire connection cross section, finely
stranded, two clampable wires, min. 0.5 mm²

  Wire cross-section, finely stranded, two
clampable wires, max. 1.5 mm²

Wire connection cross section, finely
stranded with wire-end ferrules DIN
46228/1, 2 clampable wires, min. 0.5 mm²

  Wire connection cross section, finely
stranded with wire-end ferrules DIN
46228/1, 2 clampable wires, max. 1.5 mm²

 

Additional technical data
 
Explosion-tested version Yes   Installation advice Direct mounting
Number of similar terminals 1   Open sides right
Type of mounting Snap-on   Version Double terminal
 

CSA ratings data
 
Certificate No. (CSA) 200039-1057876   Voltage size C (CSA) 600 V
Current size C (CSA) 20 A   Wire cross section max. (CSA) 12 AWG
Wire cross section min. (CSA) 26 AWG    
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W-series terminal with clamping yoke connection
WDU 2.5

Weidmüller Interface GmbH & Co. KG
Klingenbergstraße 16
D-32758 Detmold
Germany
Fon: +49 5231 14-0
Fax: +49 5231 14-2083
www.weidmueller.comTechnical data

 

 

Creation date June 27, 2012 2:15:27 AM CEST

  Catalogue status 14.04.2012 / We reserve the right to make technical changes. 3

Clampable wires (rated connection)
 
Type of connection Screw connection   Stripping length 10 mm
Blade size 0.6 x 3.5 mm   Connection direction on side
Number of connections 2   Clamping range, rated connection, min. 0.05 mm²
Clamping range, rated connection, max. 4 mm²   Clamping screw M 2.5
Tightening torque, min. 0.4 Nm   Tightening torque, max. 0.8 Nm
Torque level with DMS electric
screwdriver 1

  Gauge to IEC 60947-1
A3

Wire connection cross section, solid
core, max. rated connection 0.5 mm²

  Wire connection cross section, solid
core max. rated connection 4 mm²

Wire connection cross section, stranded,
rated connection, min. 1.5 mm²

  Wire connection cross section, stranded,
rated connection, max. 4 mm²

Wire connection cross section, finely
stranded, max. 4 mm²

  Wire connection cross-section, finely
stranded, min. 0.5 mm²

Wire connection cross section, finely
stranded with wire-end ferrules DIN
46228/1, rated connection, min. 0.5 mm²

  Wire connection cross section, finely
stranded with wire-end ferrules DIN
46228/1, rated connection, max. 2.5 mm²

Cross-section for connected conductor,
finely stranded with wire-end ferrules
and plastic collars DIN 46228/4, rated
connection, min. 0.5 mm²

  Wire connection cross-section, finely
stranded with wire-end ferrules and
plastic collars DIN 46228/4, rated
connection, max. 2.5 mm²

Twin wire-end ferrules, min. 0.5 mm²   Twin wire-end ferrules, max. 1.5 mm²
Wire connection cross section AWG,
min. AWG 30

  Wire connection cross section AWG,
max. AWG 12

 

Rated data
 
Rated cross-section 2.5 mm²   Rated voltage 800 V
Rated impulse withstand voltage 8 kV   Rated current 24 A
Current at maximum wires 32 A   Standards IEC 60947-7-1
Pollution severity 3    
 

UL ratings data
 
Certificate No. (UR) E60693VOL1SEC38   Voltage size B (UR) 600 V
Voltage size C (UR) 600 V   Current size B (UR) 25 A
Current size C (UR) 25 A   Conductor size Factory wiring max. (UR) 12 AWG
Conductor size Factory wiring min. (UR) 30 AWG   Conductor size Field wiring max. (UR) 12 AWG
 

Material data
 
Material Wemid   Colour Beige
Flammability class UL 94 V-0    
 

System specifications
 
Product family W-series terminal with

clamping yoke connection
  Type of connection

Screw connection
Connection direction on side   Number of levels 1
Number of connections 2   No. of clamping points per level 2
Levels cross-connected internally No   Mounting rail TS 35
End cover plate required Yes    
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Classifications
 
ETIM 2.0 EC000897   ETIM 3.0 EC000897
UNSPSC 30-21-18-11   eClass 4.1 27-14-11-20
eClass 5.1 27-14-11-20   eClass 6.0 27-14-11-20
eClass 7.0 27-14-11-20    
 

Product information
 
Descriptive text ordering data Rated voltage is 400 V when using cross-connection ZQV

Refer to the W-Series Accessories section for colour versions.
Descriptive text technical data 2.5 mm² wires with ferrules with plastic collar only with diameter-optimised collar (order No. 1333100000,

pack of 500)
Descriptive text accessories Ensure 2.5 mm² max. when using the WQB. Only 400 V when using the shielding rail LS 2,8 1056400000.
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Flo-Station (AC/DC) Monitor 

User Manual 
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Section 1 Specifications

Specifications are subject to change without notice.

Housing

Dimensions 257.8 mm W x 236.7 mm L x 95.3 mm D (10.15 in. x 9.2 in. x 3.75 in.)

Weight 2.3 kg (5 lb)

Enclosure ABS Plastic, NEMA 4

Operating temperature -10 °C to 50 °C (14 °F to 122 °F), -20 °C to 50 °C (-4 °F to 122 °F) without display

Storage temperature
-40° C to 60° C (-40 °F to 140 °F) without display

-20° C to 60° C (4 °F to 140 °F) with display

Power requirements

AC 85-264 VAC, 47-63 Hz, 32 watts

DC
12 VDC for Flo-Station without display or Flo-Station with display (Backlight off) 
180 mA (2.1 watts) with (1) 4-20 mA utilized

General

Data storage 64 k (16 k cycles of velocity/level data)

Local terminal RS232C at 19.2K Baud

Optional display
Dimensions: 1 in. x 3 in. Four lines of text display, FLOW, LEVEL, VELOCITY, TOTAL or any 
combination of any four channels containing data. Screens may be programmed to alternate 
values displayed.

Timebase accuracy 1 second per day

Outputs
Four 4-20 mA outputs; system isolated, up to 600 ohm load. The 4-20 mA outputs are flow, 
level, velocity or surcharge level.

Contact closure

Dry contact closure with adjustable duration selectable (2 seconds maximum) for 
flow-proportional or alarm based on flow, level, velocity or surcharge level, temperature, 
battery voltage, each sample, bad sample or analog input. 
Rating: 1 A at 30 VDC (resistive); 0.5 A at 125 VAC (resistive).

Setup/Data retrieval

Flo-Ware for windows software is the user on-site setup, data management, and report 
generation software. It is compatible with desktop/portable computers using 
Windows 95/98/2000/Me/NT/XP. Flo-Ware for windows software can retrieve data from both 
Flo-Tote and Flo-Dar flow meters. Flo-Ware FX for Pocket PC has all of the same functionality 
as Flo-Ware for Windows with the exception of report generation.

Warranty

Warranty 1 year 
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Section 2 General information

The contents of this manual is thought to be accurate. The manufacturer is not liable for 
direct, indirect, special, incidental or consequential damages resulting from any defect or 
omission in this manual, even if advised of the possibility of such damages. In the interest 
of continued product development, the manufacturer reserves the right to make 
improvements in this manual and the products it describes at any time, without notice or 
obligation. Revised editions are found on the manufacturer’s website. 

2.1 Safety information
Please read this entire manual before unpacking, setting up or operating this equipment. 
Pay attention to all danger, warning and caution statements. Failure to do so could result 
in serious injury to the operator or damage to the equipment. 

To make sure that the protection provided by this equipment is not impaired, do not use 
or install this equipment in any manner other than that specified in this manual.

2.1.1 Use of hazard information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in minor or moderate 
injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Notice: Indicates a situation that is not related to personal injury.

2.1.2 Precautionary labels

Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed.

This is the safety alert symbol. Obey all safety messages that follow this symbol to avoid potential injury. If on the 
instrument, refer to the instruction manual for operation or safety information.

This symbol, when noted on the product, indicates that a risk of electrical shock and/or electrocution exists.

This symbol, when noted on the product, identifies the location of the connection for Protective Earth (ground).

This symbol, when noted on the product, identifies the location of a fuse or current limiting device. 

This symbol indicates the presence of devices sensitive to Electro-static Discharge (ESD) and indicates that care 
must be taken to prevent damage to the equipment. 

Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 
12 August of 2005. In conformity with European local and national regulations (EU Directive 2002/96/EC), 
European electrical equipment users must now return old or end-of life equipment to the Producer for disposal at no 
charge to the user. 
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return 
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.
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2.1.3 Confined space precautions

DANGER
Explosion hazard. Training in pre-entry testing, ventilation, entry procedures, 
evacuation/rescue procedures and safety work practices is necessary to ensure 
against the loss of life in confined spaces.

Important Note: The following information is provided to guide users of Flo-Station Flow 
Meters on the dangers and risks associated with entry into confined spaces.

On April 15, 1993, OSHA’s final ruling on CFR 1910.146, Permit Required Confined 
Spaces, became law. This new standard directly affects more than 250,000 industrial 
sites in the U.S.A., and was created to protect the health and safety of workers in 
confined spaces.

Definition of a confined space: 
A confined space is any location or enclosure that presents or has the immediate 
potential to present one or more of the following conditions:

• An atmosphere with less than 19.5% or greater than 23.5% oxygen and/or more than 
10 ppm Hydrogen Sulfide (H2S).

• An atmosphere that may be flammable or explosive due to gases, vapors, mists, dusts 
or fibers.

• Toxic materials which upon contact or inhalation, could result in injury, impairment of 
health or death.

Confined spaces are not designed for human occupancy. They have restricted entry and 
contain known or potential hazards. Examples of confined spaces include manholes, 
stacks, pipes, vats, switch vaults, and other similar locations.

Standard safety procedures must always be followed prior to entry into confined spaces 
and/or locations where hazardous gases, vapors, mists, dusts or fibers may be present. 
Before entering any confined space check with your employer for procedures related to 
confined space entry.
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2.2 Product overview
The Flo-Station Monitor controls and transmits flow data from Marsh-McBirney (MMI) 
sensors (Figure 1). The Flo-Station becomes a powerful open-channel flow meter and 
data reporting system when it is used with the following components:

• MMI sensors

• Flo-Ware software

• Portable computer or pocket PC (not supplied)

2.2.1 System features

The flow meter consists of the Flo-Station Monitor, a sensor unit (sold separately), and 
the sensor mounting frame assembly (sold separately). Refer to Figure 1. There are two 
versions of mounting hardware--permanent and temporary.

Note: The Flo-Tote 3 sensor requires a mounting band for installation.

The four 4-20 mA outputs provide a convenient way to transfer real-time flow data to 
SCADA and other data collection systems, control systems and display devices. The 
optional display shows the flow, velocity, level, totalized flow and other channels.

Figure 1  Typical Flo-Station system

1 AC or DC power cable 4 Flo-Dar sensor cable

2 RS232 interface cable 5 Surcharge Velocity Sensor (SVS) cable

3 Flo-Tote 3 sensor cable
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2.2.2 Applications

• Billing purposes

• EPA permitting requirements

• Inflow/Infiltration studies

• Combined sewer overflow monitoring

• Process control

• Modeling/Sewer system evaluations

• Wastewater treatment plant balancing

2.3 Unpack the instrument
Remove the Flo-Station and the included RS232 interface cable from the shipping carton. 
Inspect for any visible damage. If an item is missing or damaged, contact the 
manufacturer (Section 8 on page 25). 

2.4 Front panel 
Refer to Figure 2 for the Flo-Station Monitor front panel features. 

Figure 2  Flo-Station Monitor features

1 Bottom cover 5 RS232 connector

2 Cover attachment screw 6 Atmospheric pressure reference (APR) port hydrophobic 
filter

3 Side channel cover access 7 Conduit hubs and strain relief fittings

4 Display (if equipped)
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Section 3 Installation

3.1 Mount the instrument

DANGER
Potential confined space hazards. The monitor is not suitable for manhole 
installations.

DANGER
Only qualified personnel should conduct the tasks described in this section of the 
manual. 

Important Note: Do not mount the monitor in locations that receive direct exposure to 
sunlight or rain. 

Install the monitor on a flat surface indoors or in an environmental enclosure or protective 
covering outdoors. 

1. Position the unit on the mounting surface. Make sure the unit is approximately 
eye-level with the cable entry side facing downward (Figure 3).

2. Mark the mounting hole positions and drill the appropriate-sized holes at the marked 
locations.

3. Use 6 screws or bolts to attach the monitor to the surface. Choose a fastener that is 
suitable for the mounting surface (concrete, wood, metal, etc.). 

Note: The clearance through the mounting holes is 0.2 inches.

4. Make sure the unit is secure.

Figure 3  Instrument dimensions
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Installation

3.2 Electrical connections 
DANGER
Electrocution hazard. Always disconnect power to the instrument when making 
any electrical connections.

When making any wiring connections to the instrument, the following warnings and notes 
must be adhered to, as well as any warnings and notes found throughout the individual 
installation sections. For more safety information refer to section 2.1 on page 5.

3.2.1 Electrostatic Discharge (ESD) considerations 

Important Note: To minimize hazards and ESD risks, maintenance procedures not 
requiring power to the analyzer should be performed with power disconnected. 

Delicate internal electronic components can be damaged by static electricity, resulting in 
degraded instrument performance or eventual failure. 

The manufacturer recommends taking the following steps to prevent ESD damage to 
your instrument:

• Before touching any instrument electronic components (such as printed circuit cards 
and the components on them) discharge static electricity from your body. This can be 
accomplished by touching an earth-grounded metal surface such as the chassis of an 
instrument or a metal conduit or pipe. 

• To reduce static build-up, avoid excessive movement. Transport static-sensitive 
components in anti-static containers or packaging.

• To discharge static electricity from your body and keep it discharged, wear a wrist 
strap connected by a wire to earth ground. 

• Handle all static-sensitive components in a static-safe area. If possible, use anti-static 
floor and work bench pads. 

3.2.2 Wiring for power

The AC and DC units have different power connectors. DC units have a fixed 2-terminal 
connector and AC units have a removable connector for the neutral and line wires. Use a 
screwdriver to secure all wiring connections. 

3.2.2.1 AC power 

Important Note: Always use 18 AWG wire, stranded with 85% overall braid.

1. Remove the bottom cover (Figure 2 on page 8). 

2. Insert the power cable through the strain relief fitting or conduit hub in the bottom of 
the enclosure. 

3. Properly prepare each wire (Figure 4). 

4. Install the ground wire to the protective earth grounding block (Figure 5). Make sure 
the ground wire is securely connected.

5. Install the neutral and line wires into the AC power connector. Refer to Table 1. 
Tighten each wire and then tug gently to make sure the connection is tight.

6. Plug the connector into the 100-240 VAC power block. 

7. Tighten the strain relief, if used, to secure the cord.

8. Seal any unused openings in the enclosure with conduit sealing plugs.

9. Install the bottom cover.
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Figure 4  Wiring preparation and insertion

1 Strip ¼-inch of insulation. 2 Seat insulation against connector with no bare wire exposed.

Table 1 Wiring information for AC power

Terminal description Wire color code for North America Wire color code for EU

Hot Black Brown

Neutral White Blue

Protective Earth (PE) Green Green w/yellow tracer

Figure 5  Wiring for AC power

1 Fuse holder 5 Line wire

2 Power reset button 6 AC power block

3 Ground wire 7 Protective earth grounding block

4 Neutral wire 
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3.2.2.2 DC power 

WARNING
Do not connect AC power to a DC monitor.

Important Note: Always use 18 AWG wire, stranded with 85% overall braid.

1. Remove the bottom cover (Figure 2 on page 8). 

2. Insert the power cable through the strain relief fitting or conduit hub in the bottom of 
the enclosure. 

3. Properly prepare each wire (Figure 4 on page 11). 

4. Install the ground wire or cable braid to the protective earth grounding block 
(Figure 6, item 2 and item 6). Make sure the ground wire is securely connected. 

5. Install the negative wire first and then the positive wire into the power terminal. 
Tighten each wire and then tug gently to make sure the connection is tight.

6. Tighten the strain relief, if used, to secure the cord.

7. Seal any unused openings in the enclosure with conduit sealing plugs.

8. Install the bottom cover.

Figure 6  Wiring for DC power

1 Power reset button 4 Positive wire

2 Ground wire 5 DC power terminal

3 Negative wire 6 Protective earth grounding block
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3.2.3 Sensor cable connections

DANGER
Potential confined space hazards. If conduit is installed from the monitor to the 
sensor, the conduit must be sealed to keep sewer gases out of the electronics. 

The S1 terminal block is used for the Flo-Dar or Flo-Tote 3 sensor connections. The S2 
terminal block is used for the optional Flo-Dar SVS sensor connections (Figure 7). 

1. Disconnect power to the Flo-Station Monitor.

2. Remove the bottom cover. 

3. Make sure that the ground wire is connected to the protective earth grounding block.

4. Insert the sensor cable(s) through the strain relief fitting or conduit hub near the 
S1 and S2 terminal blocks. 

5. Install each wire into the terminal block as shown in Figure 7 and Table 2. Tighten 
each wire and then tug gently to make sure the connection is tight.

6. Insert the APR reference tube into the strain relief fitting until it stops 
(Figure 7, item 2). 

7. Tighten the strain relief, if used, to secure the cable(s).

8. Install the bottom cover.

Figure 7  S1 and S2 terminal blocks

1 Strain relief fitting 2 APR reference tube 3 Sensor cable

Table 2 Terminal block connections for Flo-Dar, Flo-Tote 3 and Flo-Dar optional SVS sensor

Terminal Flo-Dar wire color (S1) Flo-Tote 3 wire color (S1) SVS wire color (S2)

1 White White White

2 Black Black Black

3 Clear Orange Orange

4 Red Red Red

5 Green Green Green

6 Black Black Black
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3.2.4 4-20 mA output connections

Important Note: Always use 12 to 22 AWG, stranded, twisted pair wire.

1. Disconnect power to the Flo-Station Monitor.

2. Remove the bottom cover. 

3. Make sure that the ground wire is connected to the protective earth grounding block 
(Figure 5 on page 11 or Figure 6 on page 12).

4. Insert the cable(s) through the strain relief fitting or conduit hub near the CP1 
terminal block (Figure 8). 

5. Install each wire into the terminal block. Tighten each wire and then tug gently to 
make sure the connection is tight.

Note: Each terminal is labeled (+, -) for polarity. This is the voltage polarity when a load 
resistance is placed across the terminals.

6. Tighten the strain relief, if used, to secure the cable(s).

7. Install the bottom cover.

Figure 8  CP1 terminal block connections for 4-20 mA outputs

1 Flow (Channel 1) 2 Level (Channel 2) 3 Velocity (Channel 3) 4 Surcharge level 
(Channel 4)
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3.2.5 Additional connections

Important Note: Always use 12 to 22 AWG, stranded, twisted pair wire.

The following optional connections can be made on the CP2 terminal block:

• Contact closure-single pole, rated resistive load 0.5A, 60 VDC; 0.5A, 60 VAC 
normally open pole contact.

• Output voltage-12 VDC, 150 mA output to power external devices.

• Input voltage-0 to + 5 V input for logging only.

1. Disconnect power to the Flo-Station Monitor.

2. Remove the bottom cover. 

3. Make sure that the ground wire is connected to the protective earth grounding block 
(Figure 5 on page 11 or Figure 6 on page 12).

4. Insert the cable(s) through the strain relief fitting or conduit hub near the CP2 
terminal block (Figure 9). 

5. Install each wire into the terminal block. Tighten each wire and then tug gently to 
make sure the connection is tight.

6. Tighten the strain relief, if used, to secure the cable(s).

7. Install the bottom cover.

3.3 Connect the power source

DANGER
Electrocution hazard. Hazardous supply voltage can shock or cause death. Do not 
connect AC power to a DC Monitor.

1. Check all connections. 

2. Replace bottom panel cover.

3. Tighten screws on cover.

Figure 9  CP2 terminal block connections for input and contact closure

1 Contact closure, normally open 2 Output voltage, 12 VDC 3 Input voltage, 0 to +5 V 4 Do not use 
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3.4 Optional desiccant 
Install the Flo-Station monitor in a relatively dry environment such as a control room or 
other suitable space. A hydrophobic filter is attached to the atmospheric pressure 
reference (APR) port to absorb excess moisture. This filter is all that is required for most 
applications. 

If the monitor is installed in a high moisture environment such as a pit, install an optional 
desiccant cartridge (Section 7 on page 23). The desiccant cartridge protects the APR 
tube from moisture and debris that can affect the accuracy of the surcharge level 
pressure transducer on a Flo-Dar sensor or primary level on a Flo-Tote 3 sensor.

1. Remove the hydrophobic filter and attach the desiccant cartridge to the APR port 
(Figure 10). 

Note: Two cartridges can be used in series for extra protection.

2. Replace the desiccant cartridge when the color changes to pink. 

3.5 Record the installation measurements
1. Document the site specific data (location, site ID and description).

2. Enter the installation date.

3. Record the serial numbers of the monitor and sensor.

4. Record pipe inside dimension (ID) number.

5. Record Level offset, Sensor Offset or Level Cal as appropriate. Refer to the sensor 
manual for the installed sensor.

6. Record the sediment level if applicable. 

Figure 10  Desiccant cartridges

1 Hydrophobic filter 2 Moist environment desiccant 
cartridge

3 Low maintenance, moist 
environment desiccant cartridge
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Section 4 Operation 

4.1 Flo-Ware
Note: The Flo-WareTM T200 Software with Flo-Dar or Flo-Tote 3 file driver is required to set up the 
Flo-Station.

The Flo-Ware for Windows software model T200 is a data management and instrument 
communication software package. The software package includes an instrument driver, 
chart reports, text reports, data editing, text report designer and language designer, site 
set-up data collection, real time calibration, computer interface cable and an instruction 
manual. The Flo-Ware is provided on a CD and the Flo-Ware FX is provided on an 
SD card. 

Detailed instructions for using Flo-Ware T200 software are contained in the Flo-Ware 
User Manual. The 4-20 mA output setup instructions are found in the extended setup 
section. Instructions are also accessed directly from the T200 program via the Help 
function. The sensor offset and site specific information such as pipe shape, pipe ID and 
sediment level obtained during sensor installation will need to be entered into the site 
setup section of T-200 Flo-Dar communications. For Flo-Dar sensors the “Flow Cal 
Method” is typically set for “Direct Mean Velocity” for circular pipes. If the application is a 
rectangular channel, the “Flow Cal Method” is set for “Velocity Multiplier”.

When using the Flo-Dar sensor, select “Extended Setup” if you have the optional 
extended range feature. Select “Extended Range” level transducer on the ultrasonic level 
call screen. Flo-Tote 3 sensors use a "Site Calibration Coefficient". Refer to the Flo-Tote 3 
user manual for profiling and setting the site calibration coefficient.

4.1.1 RS232 serial communications cable

A portable computer with Flo-Ware software must be connected via a communication 
cable to the Flo-Station to set up and collect data from the flow meter. The 
communication cable is included as part of the Flo-Ware software package. Extra cables 
may be purchased by registered Flo-Ware users. 

The RS232 Serial Communications Connector is located on the front panel of the 
Flo-Station housing. The front panel should remain in place whenever the communication 
cable is not connected. 

1. Pull the side channel away from the side of the top cover (Figure 11).

2. Remove the piece of molding from the channel.

3. Push the channel down to release the bottom attachment and open the cover.

4. Plug the RS232 cable into the connector on the front of the monitor
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.

Figure 11  RS232 front panel access
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Section 5 Maintenance

DANGER
Only qualified personnel should conduct the tasks described in this section of the 
manual. 

5.1 Cleaning 
Clean the Flo-Station periodically. Use a damp cloth only. Do not submerge or douse with 
water.

5.2 Fuse replacement (AC model)
The Flo-Station Monitor contains one 5 x 20 mm, 1 A 250 V fuse. Failed fuses are an 
indication that an equipment problem could exist. Problem resolution and fuse 
replacement should be performed only by qualified service personnel. 

1. Disconnect power to the Flo-Station Monitor (including power to relays and other 
components, if powered).

2. Remove the bottom cover. 

3. Use a screwdriver to open the fuse holder and remove the fuse (Figure 5 on page 11, 
Item 1).

4. Replace the fuse with a fuse of the same type and rating.

5. Push and twist the cover of the fuse holder to tighten.

6. Install the bottom cover.

7. Apply power to the instrument.

5.3 Desiccant replacement
Replace the desiccant cartridge when the color changes to pink (section 3.4 on page 16).

5.4 Lithium battery check
Check the back-up lithium battery life every six months. Use the Flo-Ware software to 
check the battery life. 
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Section 6 Troubleshooting

When a problem occurs, try to determine whether the problem is from the monitor, the 
cables or the sensor. 

Check all connections.
Check the connections and make sure that power is applied to the Flo-Station. 

Verify the sensor operation.

• Determine if the problem is with just one measurement channel or if the sensor is not 
responding at all.

• Check the sensor for debris that may have collected.

• If the sensor is not responding, remove and inspect the connector on the sensor for 
moisture. Clean and dry if necessary. Tighten this connector firmly.

Verify the monitor operation.
Write down all error codes that occur and contact the factory.

Restart the microprocessor
If the Flo-Station locks up due to a power fluctuation or unknown reason, push the red 
reset button to restart the microprocessor (Figure 5 on page 11 or Figure 6 on page 12). 

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 115 of 433



22

Troubleshooting

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 116 of 433



23

Section 7 Replacement parts and accessories

7.1 Replacement Parts
Description Item number

Moisture block cartridge, air tube 151000201

Desiccant cartridge, moist environment 55032

Desiccant cartridge, moist environment, low maintenance 5027

RS232 interface cable 570007301

Fuse, AC 015804

Cord, power, AC 24500M

Software CD, Flo-Ware 800015301
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Section 8 Contact Information

Ordering information for the U.S.A.

Information Required

European Union
Flow-Tronic
Rue J.H. Cool 19a
B-4840 Welkenraedt
Belgium
Tel: + -32-87-899799
Email: site@flow-tronic.com
www.flow-tronic.com

Outside the U.S.A. and EU
Hach Company maintains a worldwide network of dealers and distributors. To locate the 
representative nearest you, send E-mail to hachflowsales@hach.com or visit 
www.hachflow.co.

Technical Support
Technical and Customer Service Department personnel are eager to answer questions 
about our products and their use. In the U.S.A., call 1-800-635-1230. Outside the U.S.A. 
and Europe, send E-mail to hachflowservice@hach.com or call 1-301-874-5599.

Repair Service
Authorization must be obtained from Hach Company before sending any items for repair. 

To send the monitor to the factory for repair:

1. Identify the serial number of the monitor unit.

2. Record the reason for return.

3. Call the Customer Service Department (1-800-368-2723) and get a Service Request 
Number (SRN) and shipping label.

4. Use the shipping label provided and ship the equipment in the original packaging if 
possible.

Note: Do not ship manuals, computer cables, or other parts with the unit unless they are required for 
repair.

By Telephone:
(800) 368-2723

By Fax:
301-874-8459

By Mail:
Hach Company
4539 Metropolitan Court 
Frederick, MD 21704-9452, U.S.A
Ordering information by e-mail: 
hachflowsales@hach.com

• Hach account number (if available) • Billing address

• Your name and phone number • Shipping address

• Purchase order number • Catalog number

• Brief description or model number • Quantity
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5. Make sure the equipment is free from foreign debris and is clean and dry before 
shipping. Sensors returned without cleaning will be charged a fee.

6. Write the SRN number on the shipping box.

7. Make sure that all return shipments are insured.

8. Address all shipments to:

Hach Company
5600 Lindbergh Drive - North Dock
Loveland, Colorado, 80539-0389 U.S.A.
Attn: SRN#XXX
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Section 1 Specifications

Specifications are subject to change without notice

Flo-Dar sensor

Dimensions (W x L x D) 160.5 x 432.2 x 297 mm (6.32 x 16.66 x 11.7 in.); with SVS, D=287 mm (15.2 in.)

Weight 4.8 kg (10.5 lb)

Enclosure IP68 waterproof rating, polystyrene

Operating temperature –10 to 50 °C (14 to 122 °F)

Storage temperature –40 to 60 °C (–40 to 140 °F)

Altitude 4000 m (13,123 ft) maximum

Power requirements Supplied by FL900 Series Logger, Flo-Logger or Flo-Station

Interconnecting cable (disconnect at 
both sensor and logger ends)

Polyurethane, 0.400 (±0.015) in. diameter

IP68

Standard length: 9 m (30 ft); maximum length: 305 m (1000 ft)

Depth measurement

Method: Ultrasonic

Standard operating range from Flo-Dar housing to liquid: 0 to 152.4 cm (0 to 
60 in.) 

Optional extended operating range from transducer face to liquid: 0 to 6.1 m 
(0 to 20 ft) (with 43.18 cm (17 in.) deadband), temperature compensated

Accuracy: ±1% ±0.25 cm (±0.1 in.)

Surcharge depth measurement
Method: Piezo resistive pressure transducer with stainless steel diaphragm

Auto zero function maintains zero error < 0.5 cm (0.2 in.)

Range: 3.5 m (138 in.); overpressure rating: 2.5 x full scale

Velocity measurement

Method: Radar

Range: 0.23 m/s to 6.10 m/s (0.75 to 20 ft/s)

Frequency Range: 24.075 to 24.175 GHz, 15 mW (EIRP) max.

Accuracy: ±0.5%; ±0.03 m/s (±0.1 ft/s)

Certification

The Flo-Dar Transmitter is certified to the following requirements:
- Transmitter type: Field Disturbance Sensor
- Frequency: 24.125 GHz - Doppler pulse
- Maximum rated power output: 128 dbuV (average) @ 3 meters
Certified to:
FCC Part 15.245: FCC ID: VIC-FLODAR24
Industry Canada Spec. RSS210. v7: IC No.: 6149A-FLODAR24
Use of this device is subject to the following conditions:
1 There are no used serviceable items inside this device. 

2 The user must install this device in accordance with the supplied installation 
instructions and must not modify the device in any manner whatsoever. 

3 Any service involving the transmitter must only be performed by 
Hach Company.

4 The user must ensure that no one is within 20 cm of the face of the radar 
transmitter when operating.

Flow measurement

Method Based on continuity equation

Accuracy ± 5% of reading typical where flow is in a channel with uniform flow conditions 
and is not surcharged, ± 1% full scale max.
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Specifications

FCC and Industry Canada Statements

Canadian Interference-causing Equipment Regulation, IECS-003, Class A
This Class A digital apparatus meets all requirements of the Canadian 
Interference-causing Equipment Regulations.

Cet appareil numerique de la classe A respecte toutes les exigences du Pegulement sur 
le materiel brouilleur du Canada

FCC PART 15, CLASS "A" Limits
The device complies with Part 15 of the FCC Rules. Operation is subject to the following 
two conditions:

1. This device may not cause harmful interference, and

2. This device must accept any interference received, including interference that may 
cause undesired operation.

Changes or modifications to this unit not expressly approved by the party responsible for 
compliance could void the user’s authority to operate the equipment.

This equipment has been tested and found to comply with the limits for a Class A digital 
device, pursuant to Part 15 of the FCC Rules. These limits are designated to provide 
reasonable protection against harmful interference when the equipment is operated in a 
commercial environment. This equipment generates, uses, and can radiate radio 
frequency energy and, if not installed and used in accordance with the instruction manual, 
may cause harmful interference to radio communications. Operation of this equipment in 
a residential area is likely to cause harmful interference, in which case the user will be 
required to correct the interference at the user’s own expense. The following techniques 
of reducing the interference problems are applied easily.

1. Disconnect the equipment from it’s power source to verify that it is or is not the 
source of the interference.

2. If the equipment is connected into the same outlet as the device with which it is 
interfering, try another outlet.

3. Move the equipment away from the device receiving the interference.

4. Reposition the receiving antenna for the device receiving the interference.

5. Try combinations of the above.

Surcharge conditions depth/velocity

Depth (standard with Flo-Dar Sensor) Surcharge depth supplied by Flo-Dar sensor

Velocity (with optional surcharge 
velocity sensor)

Method: Electromagnetic

Range: ±4.8 m/s (±16 ft/s)

Accuracy: ±0.15 ft/s or 4% of reading, whichever is greater

Zero stability: >±0.05 ft/s
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Section 2 General information

2.1 Safety information
Please read this entire manual before unpacking, setting up, or operating this equipment. 
Pay attention to all danger and caution statements. Failure to do so could result in serious 
injury to the operator or damage to the equipment. 

To ensure that the protection provided by this equipment is not impaired, do not use or 
install this equipment in any manner other than that specified in this manual. 

2.1.1 Use of hazard information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

DANGER
Indique une situation de danger potentiel ou imminent qui, si elle n'est pas évitée, 
peut entraîner la mort ou des blessures graves.

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

AVERTISSEMENT
Indique une situation de danger potentiel ou imminent qui, si elle n'est pas évitée, 
pourrait entraîner la mort ou des blessures graves.

CAUTION
Indicates a potentially hazardous situation that may result in minor or moderate 
injury.

ATTENTION
Indique une situation potentiellement dangereuse qui peut entraîner des blessures 
mineures ou modérées.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Remarque importante: Indique une situation qui, si elle n'est pas évitée, peut provoquer 
des dommages à l'appareil. Informations nécessitant une insistance particulière.

Note: Information that supplements points in the main text.

Remarque : Informations complétant des points du texte principal.

2.1.2 Precautionary labels
Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed. 

This is the safety alert symbol. Obey all safety messages that follow this symbol to avoid potential injury. If on the 
instrument, refer to the instruction manual for operation or safety information.
Ceci est le symbole d'alerte de sécurité. Se conformer à tous les messages de sécurité qui suivent ce symbole afin 
d'éviter des blessures potentielles. Si apposés sur l'instrument, se référer au manuel d'utilisation pour le 
fonctionnement ou les informations de sécurité.
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General information

2.1.3 Confined space precautions

DANGER
Explosion hazard. Training in pre-entry testing, ventilation, entry procedures, 
evacuation/rescue procedures and safety work practices is necessary before 
entering confined spaces.

DANGER
Danger d'explosion. Une formation incluant des tests de pré-entrée, la ventilation, 
les procédures d'entrée, les procédures d'évacuation/de sauvetage et des pratiques 
de travail de sécurité est nécessaire avant d'entrer dans des espaces restreint.

Important Note: The following information is provided to guide users of Flo-Dar Sensors 
on the dangers and risks associated with entry into confined spaces.

Remarque importante : Les informations suivantes sont fournies dans le but d'informer 
les utilisateurs des capteurs Flo-Dar des dangers et des risques associés à l'accès aux 
espaces confinés.

On April 15, 1993, OSHA’s final ruling on CFR 1910.146, Permit Required Confined 
Spaces, became law. This new standard directly affects more than 250,000 industrial 
sites in the U.S.A., and was created to protect the health and safety of workers in 
confined spaces.

Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 
12 August of 2005. In conformity with European local and national regulations (EU Directive 2002/96/EC), 
European electrical equipment users must now return old or end-of life equipment to the Producer for disposal at no 
charge to the user. 
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return 
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.

L'équipement électrique marqué de ce symbole ne devra pas être détruit dans les systèmes de 
destruction publics Européens après le 12 août 2005. En conformité avec les dispositions européennes 
locales et nationales (Directive EU 2002/96/EC), les utilisateurs européens d'équipements électriques 
doivent maintenant renvoyer au fabricant pour destruction les équipements anciens ou en fin de vie, 
sans frais pour l'utilisateur.

Remarque : Pour le retour à des fins de recyclage, veuillez contacter le fabricant ou le fournisseur 
d'équipement pour obtenir les instructions sur la façon de renvoyer l'équipement usagé, les accessoires 
électriques fournis par le fabricant, et tous les articles auxiliaires pour une mise au rebut appropriée.
This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/or 
electrocution exists.
Si ce symbole ce trouve sur l’instrument, il indique la présence d’un danger de choc électrique ou d’électrocution.

This symbol, when noted on the product, identifies the location of the connection for Protective Earth (ground).
Ce symbole, lorsqu’il est apposé sur le produit, indique l’emplacement de la connexion de mise à la terre.

This symbol, when noted on the product, identifies the location of a fuse or current limiting device. 
Lorsque ce symbole se trouve sur un produit, il indique l’emplacement d’un fusible ou autre protection contre les 
surcharges.

This symbol, when noted on the product, indicated the presence of devices sensitive to Electro-static Discharge 
(ESD) and indicated that care must be taken to prevent damage with the equipment. 
Ce symbole, s'il figure sur le produit, indiqué la présence des dispositifs sensibles à la décharge électrostatique 
(ESD) et la nécessité d'agir avec précaution pour éviter d'endommager l'équipement.
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General information

Definition of a confined space: 
A confined space is any location or enclosure that presents or has the immediate 
potential to present one or more of the following conditions:

• An atmosphere with less than 19.5% or greater than 23.5% oxygen and/or more than 
10 ppm Hydrogen Sulfide (H2S).

• An atmosphere that may be flammable or explosive due to gases, vapors, mists, dusts 
or fibers.

• Toxic materials which upon contact or inhalation, could result in injury, impairment of 
health or death.

Confined spaces are not designed for human occupancy. They have restricted entry and 
contain known or potential hazards. Examples of confined spaces include manholes, 
stacks, pipes, vats, switch vaults, and other similar locations.

Standard safety procedures must always be followed prior to entry into confined spaces 
and/or locations where hazardous gases, vapors, mists, dusts or fibers may be present. 
Before entering any confined space check with your employer for procedures related to 
confined space entry.

2.1.4 FCC regulations
Use of this device is subject to the following conditions:

• There are no used serviceable items in this device.

• The user must install this device in accordance with the supplied installation 
instructions and must not modify the device in any manner whatsoever.

• Any service involving the transmitter must only be performed by Hach Company.

• The user must ensure that no one is within 20 cm of the face of the radar transmitter 
when operating.

2.2 Product overview
The Flo-Dar Sensor measures the flow velocity and liquid depth in open channels using 
radar and ultrasonic technology. The unit is designed to withstand submersion during 
surcharge conditions. The optional surcharge velocity sensor provides velocity 
measurements during surcharge conditions.

Figure 1 on page 8 shows the configuration of a Flo-Dar system in a non-hazardous 
location.
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2.2.1 Theory of operation
The Flo-Dar Sensor is mounted above an open channel of water and measures the 
surface velocity and depth from above the surface of the water. The two measurements 
are used to calculate the flow rate. 

During surcharge (submerged) conditions, a pressure transducer measures depth. The 
optional surcharge velocity sensor (SVS) can be used to measure velocity during 
surcharge conditions. 

Surface velocity measurement
The surface velocity of the water is measured using radar technology. A radar beam is 
transmitted from the sensor to the water surface at the center of the channel. A portion of 
the signal is reflected back at a slightly different frequency. The difference in frequency, 
known as the Doppler frequency, is directly proportional to the speed of the flow. 
Proprietary algorithms are then used to calculate the average speed of the flow stream.

Note: The radar velocity sensor does not operate under surcharge conditions.

Velocity measurements during surcharge
The optional surcharge velocity sensor (SVS) is activated when the flow level rises to 
within 7 inches of the sensor mounting frame and remains active until the flow falls to 
7 inches below the sensor mounting frame. The mounting frame is installed 5 to 6 inches 
above the crown of the pipe. This places the velocity-sensing electrodes at the correct 
location in the flow below the elevation of the crown of the pipe.

The SVS measures velocity using an electromagnetic sensor that generates a magnetic 
field. When the water passes through the magnetic field, a voltage is generated that is 
directly proportional to the speed of the water passing the sensor. 

Figure 1  System overview
1 Flo-Dar sensor with optional surcharge velocity sensor 3 Mounting frame

2 Logger or controller 4 Non-hazardous environment
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Depth measurement
The water depth is measured using an ultrasonic pulse echo sensor. An electronic pulse 
is sent to the water surface and a portion of the signal is returned to the sensor. The 
transit time to the surface and back is used to calculate the distance from the water 
surface to the sensor. The pipe diameter is used to convert the distance to water depth.

The depth sensor on the Flo-Dar unit can measure distances up to 1.5 m (5 ft). For larger 
channels, an extended range sensor is available to measure up to 6.1 m (20 ft).

During surcharge conditions, a pressure transducer in the Flo-Dar unit is used to 
measure depth.

Flow calculations
The velocity and depth measurements are used with the pipe diameter to determine the 
flow rate. The flow rate is calculated from the continuity equation (1):

(1) 

where
Flow rate = volume of liquid that passes the sensor per unit time (e.g. 200 gallons per minute)
Average velocity = average velocity of the liquid, calculated using surface velocity 
measurements and algorithms
Area = cross-sectional area of the liquid in the channel, calculated using the channel 
dimensions and depth measurement.

Flow rate Average velocity Area×=
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Section 3 Installation

DANGER
Explosion hazard. Trained personnel only must install or commission the 
equipment.

DANGER
Danger d’explosion. Seul le personnel formé est autoriséà installer ou à mettre en 
service l’équipement.

3.1 Unpack the instrument
The instrument components with options are shown in Figure 2.

Figure 2  Instrument components
1 Surcharge velocity sensor (SVS) (optional) 10 Clamp bolt, ¼-20 x 1 in. (8x)

2 Flo-Dar sensor 11 Anchor nut, 3/8-16 (2x)

3 Optional extended depth sensor 12 Anchor washer (2x)

4 Bubble level 13 Anchor nut, 3/8 x 2¼ in. (2x)

5 Cable connectors 14 Adjustable wall bracket

6 Spacer, 12-inch 15 Wall mount bracket

7 Spacer, 2¼-inch 16 Standard frame

8 Clamp half, threaded (2x) 17 Frame for extended depth sensor (optional)

9 Clamp half, not threaded (2x)
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3.2 Mechanical installation

3.2.1 Site location guidelines
For best accuracy, install the sensor where the flow is not turbulent. An ideal location is in 
a long, straight channel or pipe. Outfalls, vertical drops, baffles, curves or junctions cause 
the velocity profile to become distorted.

Where there are outfalls, vertical drops, baffles, curves or junctions, install the sensor 
upstream or downstream as shown in Figure 3 and Figure 4. For upstream locations, 
install the sensor at a distance that is at least five times the pipe diameter or maximum 
fluid level. For downstream locations, install the sensor at a distance that is at least ten 
times the pipe diameter or maximum fluid level.

If the location contains a junction and the flow in one pipe is much higher, install the 
sensor on the wall near the lower flow pipe.

Figure 3  Sensor location near an outfall, vertical drop or baffle
1 Acceptable upstream sensor location 5 Distance downstream: 10 x pipe diameter 

2 Outfall 6 Vertical drop

3 Distance upstream: 5 x maximum level 7 Baffle

4 Acceptable downstream sensor location
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Figure 4  Sensor location near a curve, elbow or junction
1 Acceptable upstream sensor location 3 Distance downstream: 10 x pipe diameter 

2 Acceptable downstream sensor location 4 Distance upstream: 5 x pipe diameter 
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3.2.2 Sensor installation

CAUTION
Potential hearing loss risk. Hearing protection required. The level transducer emits 
ultrasonic sound energy when powered. Ear protection must be worn when 
working within 1 meter of this device. Do not point the transducer output towards 
ears during installation, calibration and maintenance.

ATTENTION
Risque de perte auditive. Protections auditives requises. Une fois activé, le 
transducteur de niveau émet une énergie ultrasonore. Des protections auditives 
doivent être portées lors de toute intervention à moins d’un mètre de cet appareil. 
Ne pointez pas la sortie du transducteur vers des oreilles lors d’opérations 
d’installation, d’étalonnage et de maintenance.

WARNING
Explosion hazard. Installation of equipment into hazardous locations must be done 
so that no friction can be generated between the Flow Meter and any surrounding 
surfaces (Figure 1 on page 8).

ATTENTION
Risque d’explosion. L’installation de l’équipement dans des zones dangereuses 
doit être effectuée de sorte qu’aucun frottement ne soit provoqué entre le 
débitmètre et toute surface environnante (Figure 1 de la page 8).

Mount the Flo-Dar sensor above the open channel on the wall of the manhole. A pole is 
available for retrieval of the Flo-Dar sensor without entry into the manhole. 

For temporary installation, an optional Jack-bar is available (see Accessories on 
page 41). Instructions are included with the Jack-bar. 
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The Flo-Dar sensor dimensions are shown in Figure 5 and Figure 6.

Figure 5  Flo-Dar sensor dimensions
1 Optional extended depth sensor 3 Minimum clearance for cable 

2 Minimum clearance for cable with extended depth sensor
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Figure 6  Flo-Dar sensor with SVS dimensions
1 Minimum clearance for cable 
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The dimensions of the standard frame for wall installation are shown in Figure 7.

3.2.2.1 Assemble the clamps on the frame and wall bracket
Install the clamps on the frame and wall mount bracket before installation on the wall. 

Prerequisites

• Frame

• Wall mount bracket

• Clamps

• Hardware—wall bracket, spacer, nuts and bolts

Procedure

1. Position two clamp halves (one with threads and one without threads) around the wall 
mount bracket as shown in Figure 8.

2. Connect the clamp halves together with four bolts. Lightly tighten the bolts to 
temporarily hold the clamp in position.

Figure 7  Standard frame dimensions
1 22.8 in. with 2¼ in. spacer; 32.6 in. with 12 in. spacer
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3. Position the other two clamp halves around the front end of the frame as shown in 
Figure 8.

Note: In most cases the front of the frame will point toward the wall as shown in Figure 8 (see 
also Figure 12 on page 23). If flow conditions require the sensor to point away from the wall, 
use the 12-inch spacer and position the two clamp halves around the back end of the frame.

4. Connect the clamp halves together with four bolts. Lightly tighten the bolts to 
temporarily hold the clamp in position.

Figure 8  Clamps assembled on wall bracket and frame
1 Adjustable wall bracket 5 Frame

2 Clamp half, threaded 6 Spacer

3 Clamp bolt, ¼–20 x 1 in. 7 Wall mount bracket

4 Clamp half, not threaded
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3.2.2.2 Install the frame on the wall
DANGER
Explosion hazard. Review the safety information in 2.1.3 Confined space 
precautions on page 6 before entering a confined space.

DANGER
Danger d'explosion. Revoyez les informations concernant la sécurité à la section 
2.1.3 à la page 8 avant d'entrer dans un espace restreint.

Sensor location guidelines
Review the following guidelines to find the best location for the sensor.

• Examine the upstream and downstream flow characteristics. Use a mirror if 
necessary. Install the sensor above the water where the flow is steady. Do not install 
the sensor where there are standing waves, pools or objects or materials that can 
disrupt the flow profile. 

• If the upstream flow characteristics are acceptable, install the sensor on the upstream 
wall of the manhole with the sensor pointing upstream. This location will make sure 
that the measured flow is the same as the flow in the pipe and that the sensor cable 
points away from the wall.

• Install the sensor away from the sides of the pipe and in the very center of the flow 
where the fluid is at the maximum depth.

• Install the sensor in a location that is accessible for maintenance.

Prerequisites

• Frame and wall mount bracket assembly (assembled in section 3.2.2.1 on page 17)

• Anchors with nuts and washers

• Tools: mirror, ruler or tape measure, marker

Procedure
Complete the steps to install the frame on the wall of the manhole above the flow. Be 
sure to follow all codes and/or directives that are relevant to the location (refer to 3.2.1 on 
page 12).

1. Make a mark on the wall that identifies the location of the top of the sensor frame 
(Figure 9). The wall brackets will be installed above and below this mark.

• Flo-Dar without SVS—make sure that when the sensor is in the frame, the radar 
beam will not be blocked by the wall or channel (Figure 11). 

• Flo-Dar with SVS—the top of the sensor frame must be installed at an exact 
distance above the top of the channel. For pipe diameters greater than 25 inches, 
measure 5 inches from the top of the channel to the top of the frame. For pipe 
diameters less than 25 inches, measure 6 inches from the top of the channel to 
the top of the frame.

2. Position the wall mount brackets above and below this mark.

3. Attach the brackets to the wall using the supplied anchors. Install the anchors into 
3/8-inch diameter holes at a depth of 1½ inches.

4. Connect the frame to the wall bracket with a spacer as shown in Figure 9. The 
12-inch spacer may be necessary to position the sensor farther from the wall when 
there is a large pipe lip.
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Figure 9  Wall installation
1 Distance from crown of pipe to top of frame 3 Washer

2 Anchor 4 Nut
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3.2.2.3 Install the sensor on the frame
The sensor fits in the frame in only one direction and locks in position when the bail on 
the sensor is turned (Figure 10). The sensor can be removed from the frame and installed 
without entering the manhole when the optional retrieval pole is used (see Accessories 
on page 37).

Procedure

1. Make sure that the cable is tightly connected to the sensor.

2. Turn the bail to retract the locking bars on the sensor.

3. Position the sensor on the frame. The cable should point toward the center of 
the manhole.

4. Turn the bail to lock the sensor on the frame (Figure 10).

3.2.2.4 Align the sensor vertically—Flo-Dar without SVS
The sensor must be aligned vertically to make sure that the sensor is above the flow and 
that the radar beam will not be blocked by the wall or pipe (Figure 11). 

Procedure

1. Make an estimate of where a line that extends from the top of the radar lens 
perpendicular to where the lens will point (Figure 11). 

2. Loosen the clamp on the wall mount bracket and position the frame so that the radar 
beam will point below the crown of the pipe by at least 1 inch (Figure 11). It may be 
necessary to install the 12-inch spacer to extend the frame farther from the wall. 

3. Tighten the clamp and measure the frame position. Make sure that the radar beam is 
not blocked by the wall or pipe. If the beam is blocked, move the frame further away 
from the wall using the 12-inch spacer or lower the frame.

Figure 10  Horizontal alignment
1 Bubble level 2 Bail
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3.2.2.5 Align the sensor vertically—Flo-Dar with SVS
The sensor must be aligned vertically to make sure that the sensor is above the flow 
under normal full flow conditions and that the SVS is activated under surcharge 
conditions.

Prerequisites

• Ruler or tape measure

Procedure

1. Measure directly above the crown of the pipe to the top of the frame (Figure 9 on 
page 20).

2. If the pipe lip is longer than 5½ inches, install the 12-inch spacer between the wall 
mount bracket and the frame (Figure 12). 

3. Loosen the clamp on the wall mount bracket and position the top of the frame above 
the crown of the pipe at the specified distance:

• 6 inches for a pipe diameter that is less than 24 inches

• 5 inches for a pipe diameter that is equal to or larger than 24 inches

Figure 11  Vertical alignment of Flo-Dar sensor 
1 Spacer 2 Distance from crown of pipe to top of frame
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4. Tighten the clamp and measure the frame position again to make sure it is at the 
correct position.

3.2.2.6 Align the sensor horizontally
The sensor must be aligned horizontally to make sure that the sensor is centered over 
the flow. If the pipe is not level and has a slope of 2 degrees or more, align the sensor to 
be parallel with the surface of the water.

Prerequisites

• Bubble level

Procedure

1. Remove the paper backing from the bubble level and attach the level to the sensor 
(Figure 10 on page 21).

2. Loosen the clamps and tap the frame into position.

3. Tighten both clamps and measure the frame position to make sure it is at the correct 
position.

Figure 12  Vertical alignment of Flo-Dar sensor with SVS
1 Spacer 3 SVS sensor (optional)

2 Distance from crown of pipe to top of frame
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3.2.2.7 Make a final alignment check
The correct vertical and horizontal alignment of the sensor is necessary for accurate 
measurements.

1. Measure the vertical alignment (section 3.2.2.4 on page 21 or section 3.2.2.5 on 
page 22) and make adjustments if necessary.

2. Measure the horizontal alignment (section 3.2.2.6 on page 23) and make 
adjustments if necessary.

3. Repeat steps 1 and 2 until no further adjustments are necessary.

3.2.2.8 Optional extended depth sensor installation
The extended depth sensor (Figure 13) can be used when the pipe or channel depth 
exceeds the standard level specifications (refer to Specifications on page 3). 

Use the extended frame (Figure 14) in place of the standard frame, or mount the 
extended depth sensor on the wall.

The extended depth sensor must be installed at least 18 inches above the crown of the 
pipe for correct measurements. The extended depth sensor has a deadband zone of 
17 inches where the sensor is not active.

Figure 13  Extended sensor dimensions
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Figure 14  Extended frame dimensions
1 29.1 in. with 2¼ in. spacer; 38.8 in. with 12 in. spacer

Figure 15  Vertical alignment with extended depth sensor
1 Spacer
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3.2.3 Measure the sensor offset
The sensor offset is the distance from the top of the frame to the bottom of the pipe or 
channel. This distance will be entered into the software and is necessary for accurate 
flow calculations. 

If the extended depth sensor (section 3.2.2.8 on page 24) is installed on the wall without 
the extended frame, the sensor offset is the distance from the face of the extended depth 
sensor to the bottom of the pipe or channel.

Prerequisites

• Rod

• Tape measure

Procedure

1. Put the rod in the bottom of the pipe or channel and align it vertically with the frame 
(Figure 16). 

2. Make a mark on the rod to identify where the top of the sensor frame is.

3. Measure the distance from the bottom of the rod to the mark. This is the sensor 
offset.

Note: If it is not practical to measure to the bottom of the pipe, measure the distance from the 
crown of the pipe to the top of the frame (Figure 16). Add this distance to the pipe diameter to 
get the sensor offset (sensor offset = pipe diameter + distance from crown of the pipe to top 
of frame).

Figure 16  Sensor offset
1 Distance from crown of pipe to top of frame 3 Sensor offset 

2 Pipe diameter
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3.2.4 Measure the pipe diameter
The correct diameter of the pipe or channel is necessary for accurate flow calculations. 

1. Measure the inside pipe diameter (I.D.) at three locations (Figure 17). Be sure that 
the measurements are accurate.

2. Calculate the average of the three measurements. Record this number for use during 
the software setup for the site.

3.3 Electrical installation

3.3.1 Wiring safety information
When making any wiring connections to the instrument, the following warnings and notes 
must be adhered to, as well as any warnings and notes found throughout the individual 
installation sections. For more safety information refer to section 2.1 on page 5.

CAUTION
Always disconnect power to the instrument when making any electrical 
connections.

Attention
Débranchez toujours l'alimentation de l'appareil avant toute connexion électrique.

3.3.1.1 Electrostatic Discharge (ESD) considerations
Important Note: To minimize hazards and ESD risks, maintenance procedures not 
requiring power to the instrument should be performed with power removed.

Delicate internal electronic components can be damaged by static electricity, resulting in 
degraded instrument performance or eventual failure.

The manufacturer recommends taking the following steps to prevent ESD damage to 
your instrument:

• Before touching any instrument electronic components (such as printed circuit cards 
and the components on them) discharge static electricity from your body. This can be 

Figure 17  Pipe diameter measurement
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accomplished by touching an earth-grounded metal surface such as the chassis of an 
instrument, or a metal conduit or pipe.

• To reduce static build-up, avoid excessive movement. Transport static-sensitive 
components in anti-static containers or packaging.

• To discharge static electricity from your body and keep it discharged, wear a wrist 
strap connected by a wire to earth ground.

• Handle all static-sensitive components in a static-safe area. If possible, use anti-static 
floor pads and work bench pads.

3.3.2 Connection to the logger or controller
Connect the cable from the Flo-Dar sensor to the logger or the controller:

• Logger–connect the cable from the Flo-Dar sensor to the sensor connector on the 
logger. If the Flo-Dar sensor has the SVS component, connect the cable from the 
SVS component to the sensor connector on the logger.

• Controller–connect the cable from the Flo-Dar sensor to the correct terminal in the 
controller. If the Flo-Dar sensor has the SVS component, connect the cable from 
the SVS component to the correct terminal in the controller. Refer to the user 
manual for the controller for the correct terminal locations.
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A portable computer with Flo-Ware software must be connected to the logger or station to 
set up and collect data from the Flo-Dar sensor.

4.1 Install the Flo-Ware software on the PC

Procedure

1. Put the Flo-Ware CD into the CD drive on the PC.

2. Save the floware4.exe file to the hard drive on the PC.

3. Open the file to start the installation wizard and follow the on-screen instructions to 
install the software.

4. Open and run the flodar.exe file. An installation wizard will start. Follow the on-screen 
instructions to install the software.

4.2 Set up the FL900 Series Logger, Flo-Logger or Flo-Station
WARNING
Explosion hazard. The connection must be made to a 12 VDC battery-powered 
logger or controller.

DANGER
Danger d'explosion. La connexion doit être établie avec un enregistreur ou un 
transmetteur doté d'une batterie de 12 V CC.

Refer to the Flo-Ware user manual (DOC016.53.80112) for details on how to set up the 
Flo-Dar sensor. The Flo-Ware user manual can be downloaded from www.Hachflow.com, 
or through the Documents and manuals link in the Main screen of the Flo-Ware 
software.
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Section 5 Maintenance

DANGER
Explosion hazard. Only qualified personnel can conduct the tasks described in this 
section of the manual.

DANGER
Danger d'explosion. Les opérations décrites dans cette section du manuel ne 
doivent être effectuées que par du personnel qualifié.

DANGER
Explosion hazard. When using the retrieval pole, make sure to connect the 
grounding strap to the ground lug on the barrier. The sensor must also be 
connected to the barrier during maintenance activities. This is to prevent ignition 
of explosive gases due to static discharge.

DANGER
Danger d'explosion. Lors de l'utilisation du pôle de récupération, assurez-vous de 
connecter la languette de mise à la masse à la cosse de masse de la plaque. Le 
capteur doit également être connecté à la plaque pendant les opérations de 
maintenance. Ceci sert à éviter d'enflammer les gaz explosifs dus à la décharge 
statique.

The safety of the transmitter may be impaired if any of the following conditions 
have occurred:

• visible damage

• storage above 70 ºC for prolonged periods

• exposure to severe transport stresses

• previous installation

• failure to operate properly

If any of these conditions have occurred, return the device to the manufacturer for 
recertification.

CAUTION
Radar RF Exposure Hazard. Although the Flo-Dar microwave power level is very 
small (~15 mW) and is well below government stated exposure limits for 
uncontrolled environments, users of this product should follow proper safety 
protocols for the handling of devices with radar frequency transmitters. Avoid 
placing the head and other vital organ areas within the microwave beam (within 1 
meter of the microwave aperture).

AVERTISSEMENT
Danger d'exposition à la RF radar. Même si la puissance des micro-ondes du 
Flo-Dar est très faible (~15 mW) et est largement en dessous des limites 
recommandées par le gouvernement pour les environnements non-contrôlés, les 
utilisateurs de ce produit devront suivre des protocoles de sécurité appropriés 
pour la manipulation des appareils équipés de transmetteurs ayant une fréquence 
radar. Évitez de placer la tête et autres parties contenant des organes vitaux dans le 
trajet d'un faisceau de micro-ondes (à 1 mètre du faisceau de micro-ondes).

Important Note: Delicate Instrumentation. Handle with care to prevent damage to the 
microwave transmitter. Damaged transmitters can result in higher signal power levels, 
which can interfere with essential terrestrial microwave links.

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 154 of 433



32

Maintenance

5.1 Preventative maintenance
Examine the Flo-Dar sensor on an annual basis to look for corrosion or damage that can 
allow environmental gases into the interior. Make sure that no swelling, blistering, pitting 
or loss of material has occurred on the upper and lower portions of the main plastic 
enclosure, the depth module or the radome. 

If the extended depth sensor is used, examine the enclosure and the four ¼-20 SS bolts. 
If the surcharge velocity sensor (SVS) is used, make sure the unit is not corroded and the 
labels are readable. Inspect the cable connectors for any damage or corrosion and 
tighten all connectors in the system. 

The only parts of the Flo-Dar system that can be replaced by the user are the bail 
assembly and the cable. If the sensor becomes defective, it must be replaced as a 
complete unit.

Check the electrical connections
Examine the cable connectors on an annual basis for corrosion and tightness. If 
corrosion is found, clean and dry the connectors to make sure that no moisture is on the 
connector pins. If corrosion is severe, replace the cables. 

5.2 Cleaning the instrument
DANGER
Explosion hazard. Never attempt to wipe or clean the Flo-Dar or SVS sensor while 
in a hazardous location. Do not use abrasives or high-pressure hoses or washers 
to clean the sensors. Do not disturb the pressure port on the bottom of the sensor.

DANGER
Danger d'explosion. N'essayez jamais d'essuyer ou de nettoyer le Flo-Dar ou le 
capteur SVS dans un emplacement dangereux. N'utilisez pas de produits abrasifs 
ou de tuyaux sous pression ou d'appareils de nettoyage pour nettoyer les capteurs. 
Ne dérangez pas le port sous pression situé dans le bas du capteur.

Regular cleaning is not necessary because the sensor does not contact the flow unless a 
surcharge condition occurs. Examine the sensor after a surcharge to see if cleaning is 
necessary.

Prerequisites

• Retrieval pole with hook (optional, see Accessories on page 37).

Procedure:

1. Remove power to the sensor.

2. Put the hook on the retrieval pole for removal without manhole entry. Make sure the 
grounding strap is on the pole.

3. Hook the bail on the sensor and turn the pole counter-clockwise to unlock the sensor 
from the frame. Remove the sensor.

4. Remove any debris from the bottom of the sensor. Clean the external surface of the 
sensor with mild soap and rinse with water.

5. If the Surcharge Velocity Sensor (SVS) is used, use 600 grit sand paper to lightly 
sand the electrodes (small black dots). Use only light pressure when sanding or the 
electrodes will become damaged.

6. Lower and position the sensor on the frame. Make sure that the cable points toward 
the center of the manhole.

7. Turn the retrieval pole clockwise to engage the locking bars into the frame.

8. Apply power to the sensor.
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5.3 Cable replacement
Procedure

1. Disconnect power to the sensor at the logger or controller.

2. Put the hook on the retrieval pole for removal without manhole entry. Make sure the 
grounding strap is on the pole.

3. Hook the bail on the sensor and turn the pole counter-clockwise to unlock the sensor 
from the frame. Remove the sensor.

4. Remove the cable clamp by removing the two Phillips screws on the sensor handle. 
Remove the cable.

5. Install the new cable. Make sure that the connector is aligned properly and that no 
debris or water gets into the connector.

6. Replace the cable clamp.

7. Lower and position the sensor on the frame. Make sure that the cable points toward 
the center of the manhole.

8. Turn the retrieval pole clockwise to engage the locking bars into the frame.

9. Apply power to the sensor via the logger or controller.

5.4 Changing the sensor dessicant
The desiccant canister contains beads of silica gel which ensure proper operation of the 
pressure transducer located in the Flo-Dar Sensor. When the beads are yellow, they can 
absorb moisture from the air. When they are green, they are saturated and cannot absorb 
any more moisture from the air, and they must be replaced immediately.

The cable assembly with desiccant hub is compatible with either the Flo-Logger or the 
FL900 loggers. When using this cable assembly with the Flo-Logger, do not disconnect 
the desiccant cartridge that is attached to the Flo-Logger itself.

Important Note: When the beads begin to turn green, replace or rejuvenate the beads. 
Permanent damage to the sensor may occur if the desiccant is not maintained. Never 
operate the sensor without the proper desiccant. When rejuvenating beads, remove them 
from the canister and heat at 100-180 ºC (212-350 ºF) until the beads turn yellow. If the 
beads do not turn yellow, replace them with new beads. Do not head the canister.

5.4.1 Desiccant replacement procedure
Note: Replacing the desiccant does not require that the desiccant container be removed from the 
desiccant box.

1. Use a slight twisting motion to twist the bottom end-cap until its slots align with the 
retaining clips (Figure 18 on page 34).

2. Gently remove the end cap by grasping it and pulling it straight out.

3. Pour the desiccant beads out of the canister.

4. Hold the canister up to the light and inspect the hydrophobic filter.

• If you see a small, dim light spot while looking through the hole, the filter is in good 
condition. If you see a bright light spot, the filter is probably torn. Replace the filter.

• If the desiccant beads were completely saturated with water or the filter has saturated 
with water or grease, replace the filter.
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5. Refill the canister tube with yellow desiccant beads (Cat. No. 875500). Inspect the 
O-ring (Cat. No. 5252) on the bottom cap for cracking, pits, or evidence of leakage. 
Replace if necessary.

Note: Applying O-ring grease to new or dry O-rings improves the ease of insertion, sealing, and life 
span of the O-ring.

6. Make sure that the O-ring is clean and free of dirt or debris before replacing the end 
cap.

7. Reinstall the end cap.

5.5 Hydrophobic filter description
A single Teflon® hydrophobic filter (Cat. No. 3390) is installed in the top of the canister to 
prevent liquid from entering the vent tube.

For best performance and to avoid grease buildup on the filter during submergence or 
surcharge conditions, hange the canister vertically so that the end cap points downward 
(Figure 18).

Note: The hydrophobic filter may need replacement at any time the cartridge is submerged or 
exposed to excess moisture. Refer to Hydrophobic filter replacement procedure on page 35.

Figure 18  Removing the bottom end cap
1 End cap 3 Retaining clip

2 Retaining clip slots 4 Dessicant container
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5.6 Hydrophobic filter replacement procedure
1. Disconnect the tubing from the top of the desiccant canister.

2. Unscrew the hex-head tubing nipple from the top of the canister and discard the old 
filter.

3. Discard any remnants of Teflon tape from the nipple threads. Apply two turns of 
Teflon tape (Cat. No. 1085145) to the threads, pulling the tape into the threads until it 
conforms to the shape of the threads.

4. Place a new filter over the hole. Make sure that the smooth side of the filter faces the 
inside of the canister (Figure 19).

5. Place the threaded nipple on top of the filter.

6. With a slight pressure, press the filter into the hole with the nipple threads and begin 
threading the nipple into the hole. The filter will deflect upward and feed completely 
into the thread until it disappears. The filter must rotate with the nipple as it is 
threaded into the cap. If it does not, it is torn. Start over with a new filter.

7. Inspect the installation. In the upper cap, a small, dim light spot should be visible 
when held up to the light. A bright spot indicates a torn filter. Start over with a new 
filter.

Figure 19  Replacing the Hydrophobic Filter
1 Filter, smooth side down 3 Finished assembly

2 Hex-head tubing nipple
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Section 6 Replacement Parts and Accessories

6.1 Replacement Parts
Description Catalog Number

Bail assembly 800014901

Cable assembly, 30 ft, connector on one end (includes junction box, desiccant, and 
potting kit) FDJCTBOXCBL-030

Cable assembly, 30 ft, connector on both ends FD9000CBL-030

Cable assembly, 60 ft, connector on one end (includes junction box, desiccant, and 
potting kit) FDJCTBOXCBL-060

Cable assembly, 60 ft, connector on both ends FD9000CBL-060

Cable assembly, 100 ft, connector on one end (includes junction box, desiccant, and 
potting kit) FDJCTBOXCBL-100

Cable assembly, 100 ft, connector on both ends FD9000CBL-100

Desiccant cartridge assembly 8542000

Flo-Dar sensor 890004901

SVS sensor, 30-ft cable, replacement only 600006203

Wall mount assembly, standard frame (includes frame and hardware) 800016701

Wall mount assembly, extended frame (includes frame and hardware) 800016201

Wall mount hardware 800015401

Note: Contact customer service for additional cable length options

6.2 Accessories
Description Catalog Number

Desiccant beads, bulk, 1.5 pound canister 8755500

Hook for sensor retrieval pole 510012701

Sensor retrieval pole, 8–24 ft 245000501

Temporary mount assembly, standard frame, 34 in. to 52 in. manhole 800016401

Temporary mount assembly, standard frame, 52 in. to 70 in. manhole 800016402

Temporary mount assembly, standard frame, 70 in. to 88 in. manhole 800016403

Temporary mount assembly, standard frame, 89 in. to 107 in. manhole 800016404

Temporary mount assembly, extended frame, 34 in. to 52 in. manhole 800016301

Temporary mount assembly, extended frame, 52 in. to 70 in. manhole 800016302

Temporary mount assembly, extended frame, 70 in. to 88 in. manhole 800016303

Temporary mount assembly, extended frame, 89 in. to 107 in. manhole 800016304
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Section 7 Contact Information

Ordering information for the U.S.A.

Information Required

European Union
Flow-Tronic
Rue J.H. Cool 19a
B-4840 Welkenraedt
Belgium
Tel: + -32-87-899799
Email: site@flow-tronic.com
www.flow-tronic.com

Outside the U.S.A. and EU
Hach Company maintains a worldwide network of dealers and distributors. To locate a 
representative, send an email to hachflowsales@hach.com or visit www.hachflow.com.

Technical Support
Technical and Customer Service Department personnel are eager to answer questions 
about our products and their use. In the U.S.A., call 1-800-368-2723. Outside the U.S.A. 
and Europe, send an email to hachflowservice@hach.com or call 301-874-5599.

Repair Service
Authorization must be obtained from Hach Company before sending any items for repair. 

To send the monitor to the factory for repair:

1. Identify the serial number of the monitor unit.

2. Record the reason for return.

3. Call the Customer Service Department (1-800-368-2723) and get a Service Request 
Number (SRN) and shipping label.

4. Use the shipping label provided and ship the equipment in the original packaging if 
possible.

Note: Do not ship manuals, computer cables, or other parts with the unit unless they are 
required for repair.

5. Make sure the equipment is free from foreign debris and is clean and dry before 
shipping. Sensors returned without cleaning will be charged a fee.

Telephone:
800-368-2723

Fax:
301-874-8459

Email: hachflowsales@hach.com

Address:
Hach Company
4539 Metropolitan Court 
Frederick, MD 21704-9452
U.S.A

• Hach account number (if available) • Billing address

• Your name and phone number • Shipping address

• Purchase order number • Catalog number

• Brief description or model number • Quantity
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6. Write the SRN number on the shipping box.

7. Make sure that all return shipments are insured.

8. Address all shipments to:

Hach Company
5600 Lindbergh Drive - North Dock
Loveland, Colorado, 80539-0389 
U.S.A.
Attn: SRN#XXX
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Section 8 Limited warranty

Manufacturer warrants all products of its manufacture to be free from defects in workmanship and 
material under normal use and service. This warranty extends for a period of twelve (12) months after 
date of shipment, unless altered by mutual agreement between the purchaser and manufacturer prior to 
the shipment of the product. If this product is believed to be defective, purchaser shall notify 
manufacturer and will return the product to the manufacturer, postage paid, within twelve (12) months 
after date of shipment by the manufacturer. If the purchaser believes the return of the product to be 
impractical, manufacturer shall have the option, but will not be required, to inspect the product wherever 
located. In any event, if the purchaser requests the manufacturer visit their location, the purchaser 
agrees to pay the non-warranty expenses of travel, lodging and subsistence for the field service 
response. If the product is found by the manufacturer’s inspection to be defective in workmanship or 
material, the defective part or parts will either be repaired or replaced, at manufacturer’s election, free of 
charge, and if necessary the product will be returned to purchaser, transportation prepaid to any point in 
the United States. If inspection by the manufacturer of such product does not disclose any defect of 
workmanship or material, manufacturer’s regular service repair charges will apply. Computing devices 
sold but not manufactured by Marsh-McBirney, Inc. are covered only by the original manufacturer’s 
written warranty. Hence, this warranty statement does not apply.

The foregoing warranty is manufacturer’s sole warranty, and all other warranties, express, 
implied or statutory, including any implied warranty of merchantability or fitness for a particular 
purpose, are negated and excluded. The foregoing warranty is in lieu of all other warranties, 
guarantees, representations, obligations or liabilities on the part of the manufacturer. Purchaser’s 
sole remedy and manufacturer’s sole obligation for alleged product failure, whether under warranty claim 
or otherwise, shall be the aforestated obligation of manufacturer to repair or replace products returned 
within twelve months after date of original shipment. The manufacturer shall not be liable for, and the 
purchaser assumes and agrees to indemnify and save harmless the manufacturer in respect to, any loss 
or damage that may arise through the use by the purchaser of any of the manufacturer’s products.
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8531300 - AV9000
Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 12 August of 2005. In 
conformity with European local and national regulations (EU Directive 2002/98/EC), European electrical equipment users must now 
return old or end-of-life equipment to the Producer for disposal at no charge to the user.
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return endof-life equipment, producer-supplied 
electrical accessories, and all auxillary items for proper disposal.

Elektrische Geräte, die mit diesem Symbol gekennzeichnet sind, dürfen in Europa seit dem 12. August 2005 nicht mehr über das 
öffentliche Entsorgungssystem entsorgt werden. Gemäß europäischer lokal und national geltender Bestimmungen (EU-Richtlinie 
2002/98/EC) müssen europäische Verbraucher alte oder ausgediente Elektro- und Elektronikgeräte an die Hersteller zurückgeben, die 
diese für den Verbraucher kostenlos entsorgen.
Hinweis: Zur Rücknahme zwecks Recycling wenden Sie sich bitte an den Hersteller oder Lieferanten des Geräts. Bitten Sie ihn um Informationen zur 
Rückgabe von Elektro- und Elektronik-Altgeräten, von durch den Hersteller geliefertem Elektrozubehör und von allen Zusatzkomponenten für die 
ordnungsgemäße Entsorgung.

Gli apparecchi elettrici marcati con questo simbolo potrebbero non essere smaltiti nei sistemi di smaltimento pubblici europei dopo il 
12 agosto 2005. In conformità ai regolamenti europei locali e nazionali (a norma della direttiva UE 2002/98/CE), gli utenti dovranno 
restituire le apparecchiature vecchie o non più utilizzabili al produttore, il quale è tenuto a provvedere allo smaltimento gratuito.
Nota: Per la restituzione al fine del riciclaggio, si prega di contattare il produttore dell’apparecchio o il fornitore, che indicheranno come restituire 
l’apparecchio usato, gli accessori elettrici forniti dal produttore e tutti gli altri accessori.

L’équipement électrique portant ce symbole ne peut être mis au rebut dans les systèmes de mise au rebut publics européens après le 
12 août 2005. Conformément à la réglementation nationale et européenne (Directive 2002/98/CE), les appareils électriques doivent 
désormais être, à la fin de leur service, renvoyés par les utilisateurs au fabricant, qui se chargera de les éliminer à ses frais.
Remarque : Pour le retour à des fins de recyclage, veuillez contactez le fabricant ou le fournisseur d'équipement afin d'obtenir les instructions sur la façon 
de renvoyer l'équipement usé, les accessoires électriques fournis par le fabricant, et tous les articles auxiliaires pour une mise au rebut appropriée.

El equipo eléctrico marcado con este símbolo no se podrá desechar por medio de los sistemas europeos públicos de eliminación 
después del 12 de agosto de 2005. En cumplimiento de las reglamentaciones nacionales y locales (directiva europea 2002/98/CE), 
los usuarios de equipos eléctricos deben devolver los equipos viejos o los que han alcanzado el término de su vida útil al fabricante 
para su eliminación gratuita.
Nota: Para devolver los equipos para reciclaje, comuníquese con el fabricante o distribuidor para obtener instrucciones acerca de cómo devolver equipos 
que han alcanzado el término de su vida útil, accesorios eléctricos suministrados por el fabricante y todo elemento auxiliar, para su eliminación.

Os equipamentos elétricos marcados com este símbolo não podem ser descartados em sistemas de descarte (lixo) públicos 
europeus após 12 de agosto de 2005. Em conformidade com as regulamentações nacionais e locais européias (Diretiva UE 
2002/98/EC), os usuários de equipamentos elétricos devem retornar seus equipamentos usados para o fabricante para descarte, sem 
ônus para o usuário.
Observação: Para o envio de equipamento para reciclagem, entre em contato com o fabricante ou fornecedor do equipamento para obter instruções 
sobre o envio de equipamento obsoleto, acessórios elétricos fornecidos pelo fabricante e todos os itens auxiliares para um descarte adequado.
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U.S. and countries other than EU
HACH COMPANY 
4539 Metropolitan Court
Frederick, MD, 21704-9452, U.S.A.
Tel. (800) 368-2723
Fax (301) 874-8459
hachflowsales@hach.com
www.hachflow.com

Marsh-McBirney and Sigma Flow
Products (except Sigma Flow
Products in France and the UK)
FLOWTRONIC, SA.
Rue J.H. Cool 19a
B-4840 Welkenraedt, Belgium
Tel. +32 (0) 87 899 799
Fax +32 (0) 87 899 790
www.flow-tronic.com

France and UK
(Sigma Flow Products Only)
HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf, Germany
Tel. +49 (0) 211 5288-0
Fax +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

©  Hach Company/Hach Lange GmbH, 2011. All rights reserved. Printed in U.S.A. 05/2011 Edition 1©  Hach Company/Hach Lange GmbH, 2011. All rights reserved. Printed in U.S.A. 08/2011 Edition 1
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Section 1 Specifications

Specifications are subject to change without notice.

Table 1  Sensor specifications

General

Material Polyurethane

Dimensions 13.1 cm W x 4.4 cm L x 2.8 cm diameter (5.16 in. x 1.73 in. x 1.10 in.)

Weight 1.1 kg (2.4 lb) with 30 ft cable

Operating temperature 0 to 45 °C (32 to 113 °F)

Operating humidity 0-100%

Storage temperature –20 to 52° C (–4 to 125° F)

Power requirements 10V, 100 mA. Sensor power is supplied by the portable Flo-Logger or by the Flo-Station 
Monitor.

Velocity measurement

Method: Electromagnetic (Faraday’s law)

Range: –1.5 to 6.1 m/s (–5 to 20 ft/s)

Accuracy: ± 2% of reading

Zero stability: ± 0.015 m/s (± 0.05 ft/s) at 0 to 3 m/s (0 to 10 ft/s)

Resolution: ± 0.0003 m/s (0.01 ft/s)

Depth measurement

Method: Submerged pressure transducer

Range: Standard 10 mm to 3.5 m (0.4 to 138 inches). Contact the factory for extended ranges

Accuracy: ± 1% reading

Zero stability: ± 0.009 m (± 0.03 feet), for 0 to 3 m (0 to 10 ft) 
Includes non-linearity, hysteresis and velocity effects.

Resolution: 2.5 mm (0.1 in.)

Over range protection: 2X range

Flow measurement

Method: Conversion of water level and pipe size to fluid area. Conversion of local velocity 
reading to mean velocity. Multiplication of fluid area by mean velocity to equal flow rate.

Conversion accuracy: ± 5.0% of reading. Assumes appropriate site calibration coefficient, pipe 
flowing 10% to 90% full with a level greater than 5.08 cm (2 in.).

Temperature 
measurement

Method: 1 wire digital thermometer

Range: –10 to 85 °C (14 to 185 °F)

Accuracy: ± 2 °C (± 3.5 °F)

Sensor cable
Material: Polyurethane jacketed

Standard length: 9.1 m (30 ft)

Optional length: 18.2 m, 30.4 m (60,100 ft) or length as needed; maximum 304 m (1000 ft)

Warranty

Warranty One year from date of shipment. Does not apply to such consumable components, such as, 
but not limited to, desiccants and batteries.
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Section 2 General Information

2.1 Safety information
Please read this entire manual before unpacking, setting up or operating this equipment. 
Pay attention to all danger, warning and caution statements. Failure to do so could result 
in serious injury to the operator or damage to the equipment. 

Make sure that the protection provided by this equipment is not impaired, do not use or 
install this equipment in any manner other than that specified in this manual.

2.1.1 Use of hazard information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in minor or moderate 
injury.

Notice: Indicates a situation that is not related to personal injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Note: Information that supplements points in the main text.

2.1.2 Precautionary labels
Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed. A symbol, if noted on the instrument, will be 
included with a danger or caution statement in the manual.

This is the safety alert symbol. Obey all safety messages that follow this symbol to avoid potential injury. If on the 
instrument, refer to the instruction manual for operation or safety information.

Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 12 
August of 2005. In conformity with European local and national regulations (EU Directive 2002/96/EC), European 
electrical equipment users must now return old or end-of life equipment to the Producer for disposal at no charge to 
the user. 
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return 
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.

This symbol, when noted on the product, indicates the presence of devices sensitive to Electro-static Discharge 
(ESD) and indicates that care must be taken to prevent damage with the equipment. 
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2.1.3 Confined space entry
The following information is provided to guide users of Flo-Tote 3 sensors on the dangers 
and risks associated with entry into confined spaces.

WARNING
Potential confined space hazards. Training in pre-entry testing, ventilation, entry 
procedures, evacuation/rescue procedures and safety work practices is necessary 
to ensure against the loss of life in confined spaces.

On April 15, 1993, OSHA's final ruling on CFR 1910.146, Permit Required Confined 
Spaces, became law. This standard directly affects more than 250,000 industrial sites in 
the United States and was created to protect the health and safety of workers in confined 
spaces. 

Definition of Confined Space
A Confined Space is any location or enclosure that presents or has the immediate 
potential to present one or more of the following conditions:

• An atmosphere with less than 19.5% or greater than 23.5% oxygen and/or more than 
10 ppm Hydrogen Sulfide (H2S)

• An atmosphere that may be flammable or explosive due to gases, vapors, mists, 
dusts, or fibers

• Toxic materials which upon contact or inhalation, could result in injury, impairment of 
health, or death 

Confined spaces are not designed for human occupancy. They have restricted entry and 
contain known or potential hazards. Examples of confined spaces include manholes, 
stacks, pipes, vats, switch vaults, and other similar locations.

Standard safety procedures must always be followed prior to entry into confined spaces 
and/or locations where hazardous gases, vapors, mists, dusts, or fibers may be present. 
Before entering any confined space check with your employer for procedures related to 
confined space entry.

2.2 Product overview
The Flo-Tote 3 sensor measures the velocity and depth of conductive liquids in open 
channels using electromagnetic sensor technology. The sensor connects to a data logger 
or to a Flo-Station to make a complete flow system. 

2.2.1 Flo-Tote 3 flow system features
• Fully submersible sensor

• Debris-shedding sensor

• Measurement for extremely low velocities and reverse flow

• Operation under free flow, non-free flow or surcharge conditions

• Field replaceable sensor

• No calibration required

• Increased signal intensity for greasing applications

• Flow temperature measurement

2.2.2 Applications of a Flo-Tote 3 system
• Perform inflow & infiltration (I&I) studies

• Perform water distribution/leak isolation studies
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• Evaluate existing sewer systems and storm water systems

• Monitor the flow from towns and cities

• Monitor the sewer overflow into streams and rivers

• Monitor the industrial flow from factories

• Measure the efficiency of pump stations

• Validate the accuracy of existing flow meters

2.2.3 Advantages of a Flo-Tote 3 system 
Accurate: Flo-Tote 3 flow system uses the most accurate method of calculating flow, 
based on the continuity equation: Flow = Average Velocity x Area. Verification of the 
Flo-Tote 3 specifications by an independent flow laboratory assures commitment to 
accuracy. Thousands of users worldwide have verified Flo-Tote accuracy.

Portable (FL900 Series Logger or Flo-Logger): The Flo-Logger can be moved to 
different sites quickly and easily. This means having the ability to accurately measure flow 
at all sites, without having to purchase a flow meter for each location. The Flo-Logger 
uses (2) standard, six- volt lantern batteries. Refer to the Flo-Logger User Manual 
(DOC026.53.00788). The FL900 Series Flow Logger uses (2) or (4) standard, six-volt 
lantern batteries and is also compatible with the long-life alkaline battery (8542900). 
Refer to the FL900 Series Flow Logger User Manual (DOC026.97.80015).

Permanent (Flo-Station): The four programmable 4–20 mA outputs provide a 
convenient way to transfer real-time flow data to SCADA and other data collection 
systems, control systems and display devices. Refer to the Flo-Station User Manual 
(DOC026.53.00790). 

Reliable: The Flo-Tote 3 Flow System even operates under surcharge conditions. The 
Flo-Tote 3 sensor contains no moving parts, which makes it more reliable than other 
sensors.

Adaptable: The Flo-Tote 3 Flow System adapts to a wide range of pipe sizes and 
shapes, eliminating the need for costly weirs or flumes.

2.3 Theory of operation
The Flo-Tote 3 open channel sensor directly measures water velocity and depth.

2.3.1 Velocity measurement
The sensor makes use of Faraday's Law of electromagnetic induction to measure water 
velocity. Faraday's Law states: A conductor, moving through a magnetic field, produces 
a voltage.

Because water is a conductor, water moving through a magnetic field produces a voltage. 
The magnitude of the voltage is directly proportional to the velocity of the water. The open 
channel sensor generates an electromagnetic field, creating a voltage in the water. The 
two velocity electrodes along with the ground electrode measure this voltage (refer to 
Figure 1). A faster water velocity produces a higher voltage. By accurately measuring this 
voltage, the velocity is determined.

Non-Fouling electrodes
The sensor features non-fouling electrodes. These are raised, pointed electrodes which 
reduce the amount of grease and debris build-up. When the electrodes become coated, 
they no longer measure the water velocity accurately. The non-fouling electrodes are 
designed to prevent an accumulation of debris. 
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2.3.2 Depth measurement
A pressure transducer is used to measure the depth of the water. The transducer is an 
electronic device which uses a thin diaphragm to convert pressure to an electronic signal. 
The depth transducer is located inside the sensor. The cross channel (located on the 
bottom of the sensor) allows water pressure to reach the transducer, while at the same 
time protecting the fragile diaphragm from damage.

An air tube, running through the length of cable from the sensor to the desiccant junction 
box, enables the transducer to cancel out the atmospheric pressure in order to measure 
the true water pressure. The air tube (called the atmospheric pressure reference or APR 
tube) needs to be protected from water, which can damage the transducer. 

2.3.3 Flow calculation
The velocity and depth measurements provided by the open channel sensor are used to 
calculate flow. Flow (also known as Q, flow rate, or throughput) is the amount of fluid 
moving through a channel or pipe in a period of time. For example, if 100 gallons of water 
move past the sensor in one minute, the flow is 100 gallons per minute (GPM). Flow 
calculations are performed by the flow meter (Flo-Logger, Flo-Station or other flow 
meters).

To calculate flow, two things are needed:

• The cross-sectional area of the channel. Cross-sectional area is found using the 
dimensions of the channel and the measured depth.

• The average velocity. Average velocity is found using the sensed velocity (measured 
by the sensor). The default calibration coefficient is often adequate. A site calibration 
will verify or improve accuracy. A site calibration determines the velocity profile and 
calculates the correct calibration coefficient for the particular application. For more 
information on velocity profiling, refer to Appendix A on page 23.

Flow is calculated by using the continuity equation:

where 

Data is sent from the Flo-Tote 3 electromagnetic sensor to a Flo-Logger, FL900 Series 
Logger or a Flo-Station via a cable. Flow data is transferred from the Flo-logger to a 
laptop/desktop/PocketPC computer via communications cable.

Figure 1  Electrodes on Flo-Tote sensor
1 Ground electrode 2 Velocity electrodes

Flow AverageVelocity Area×=

Q V A×=

Q Flow=

V AverageVelocity=

A Wetted Area (calculated from depth and the channel geometry)=

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 182 of 433



9

Section 3 Installation

WARNING
Potential confined space hazards. Only qualified personnel should conduct the 
tasks described in this section of the manual.

3.1 Component list
Before going into the field, make sure that all sensor components are included in the 
shipment. Refer to Figure 2.

Determine what tools are needed for complete installation. Customer-supplied 
equipment:

3.2 Site location guidelines
The guidelines in this section are not mandatory but will help performance. Accuracy can 
be affected if these guidelines are not followed.

For best accuracy, install the sensor where the flow is not turbulent. An ideal location is in 
a manhole just downstream from a long, straight channel or pipe. Outfalls, vertical drops, 
baffles, curves or junctions cause the velocity profile to become distorted (refer to Site 
selection on page 24).

Where there are outfalls, vertical drops, baffles, curves or junctions, install the sensor 
upstream or downstream as shown in Figure 3 and Figure 4. For upstream locations, 
install the sensor at a distance that is at least five times the pipe diameter or maximum 
fluid level. For downstream locations, install the sensor at a distance that is at least ten 
times the pipe diameter or maximum fluid level.

Figure 2  Instrument components
1 Flo-Tote 3 sensor 4 Cable connector or bare wires

2 Carabiner clip 5 Desiccant container

3 Hanging strap 6 Desiccant hub junction box

• Sensor mounting kit • Socket and ratchet wrench

• Base • Tie wraps

• Electrical tape to wrap the cable and band together (optional)
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Figure 3  Sensor location near an outfall, vertical drop or baffle
1 Acceptable upstream sensor location 5 Distance downstream: 10 x pipe diameter 

2 Outfall 6 Vertical drop

3 Distance upstream: 5 x pipe diameter 7 Baffle

4 Acceptable downstream sensor location
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Figure 4  Sensor location near a curve, elbow or junction
1 Acceptable upstream sensor location 3 Distance downstream: 10 x pipe diameter 

2 Acceptable downstream sensor location 4 Distance upstream: 5 x pipe diameter 
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3.3 Sensor installation
Sensor installation involves attachment of the sensor to a metal band or plate which is 
then installed in a pipe or channel.

3.3.1 Sensor installation kits
Several kits are available for sensor installation to accommodate various pipe sizes and 
shapes. Installation instructions are provided with each kit.

• Spring band—circular metal band that stays in place by spring action against the pipe 
walls. Available for pipe diameters of 6 to 19 inches. Instruction sheet: 
DOC273.53.80001. Optional Q-Stick for installation without manhole entry. Instruction 
sheet: DOC273.53.80005.

• Scissors-jack band—circular metal band that stays in place when a scissors jack is 
tightened. Available for pipe diameters of 16 to 61 inches. Instruction sheet: 
DOC273.53.80003.

• Partial bands—metal band that covers the bottom half of a channel and stays in 
place by attachment to the channel wall. Instruction sheet: DOC273.53.80002.

• Rectangular channel mount—pole with metal plates that stays in place by 
attachment to the channel ceiling. Instruction sheet: DOC273.53.80004.

3.3.2 Connection to the Flo-Logger, FL900 Series Logger or Flo-Station
Connect the cable from the sensor to the Flo-Logger, FL900 Series Logger or Flo-Station.

• Flo-Logger and FL900 Series Logger—connect the cable from the sensor to the 
Flo-Dar connector on the logger. 

• Flo-Station—connect the cable from the sensor to the correct terminal in the 
Flo-Station.
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3.4 Dams for low-flow applications
At least two inches of water is necessary for accurate velocity measurements. If the site 
frequently experiences low-flow conditions, use a dam to raise the water level. Locate the 
sensor at least one foot in front of the dam. 

3.4.1 Dam construction
A low-flow dam can be made as follows:

1. Make a mold for the dam from a section of pipe with the same diameter as the dam 
site. Place a board at one end of the pipe, and angle the pipe to approximately 30º 
(refer to Figure 5).

2. Pour pre-mixed concrete into the mold. The top of the dam should be 2 inches high.

3. Allow the concrete to fully set.

Figure 5  Low-flow dam construction
1 Board 2 Pre-mix concrete 3 Cut-pipe section
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3.4.2 Dam installation
Install the dam at the site, approximately one foot downstream from the sensor. The 
easiest way to attach the dam to the pipe or channel is with hydrolytic cement or 
waterproof caulking. The dam can also be attached with lead anchors and lag bolts. 
Installation options are shown in Figure 6.

Figure 6  Installation options for low-flow dams
1 Low-flow dam 5 Lead anchor

2 Flow sensor 6 Pipe outfall

3 Lag bolt 7 Metal strap

4 Bottom of pipe 8 Metal strap
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Section 4 Maintenance

WARNING
Potential confined space hazards. Only qualified personnel should conduct the 
tasks described in this section of the manual.

4.1 Sensor cleaning
Important Note: Do not use sandpaper to clean the non-fouling electrodes. Sandpaper 
can damage the electrodes.

1. To clean the sensor, pour a small amount of liquid detergent cleaner on a soft bristle 
brush. Use this brush to clean the electrodes on top of the sensor. 

2. Rinse with clean water.

4.2 Changing the Sensor Desiccant
The desiccant canister contains beads of silica gel which ensure proper operation of the 
pressure transducer located in the Tote 3 sensor. When the beads are yellow, they can 
absorb moisture from the air. When they are green, they are saturated and cannot absorb 
any more moisture from the air, and they must be replaced immediately.

The cable assembly with desiccant hub is compatible with either the Flo-Logger or the 
FL900 Loggers. When using this cable assembly with the Flo-Logger, do not disconnect 
the desiccant cartridge that is attached to the Flo-Logger itself.

Important Note: When the beads begin to turn green, replace or rejuvenate the beads. 
Permanent damage to the sensor may occur if the desiccant is not maintained. Never 
operate the sensor without the proper desiccant. When rejuvenating beads, remove them 
from the canister and heat at 100-180 ºC (212-350 ºF) until the beads turn yellow. If the 
beads do not turn yellow, replace them with new beads. Do not heat the canister.

4.2.1 Desiccant replacement procedure
Note: Replacing the desiccant does not require that the desiccant container be removed from the 
desiccant box.

1. Use a slight twisting motion to twist the bottom end-cap until its slots align with the 
retaining clips (Figure 8).

2. Gently remove the end cap by grasping it and pulling it straight out.

3. Pour the desiccant beads out of the canister.

4. Hold the canister up to the light and inspect the hydrophobic filter.

• If you see a small, dim light spot while looking through the hole, the filter is in good 
condition. If you see a bright light spot, the filter is probably torn. Replace the filter.

Figure 7  Electrodes on Flo-Tote sensor
1 Ground electrode 2 Velocity electrodes
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• If the desiccant beads were completely saturated with water or the filter has saturated 
with water or grease, replace the filter.

5. Refill the canister tube with yellow desiccant beads (Cat. No. 8755500). Inspect the 
O-ring (Cat. No. 5252) on the bottom cap for cracking, pits, or evidence of leakage. 
Replace if necessary.

Note: Applying O-ring grease to new or dry O-rings improves the ease of insertion, sealing, and life 
span of the O-ring.

6. Make sure that the O-ring is clean and free of dirt or debris before replacing the end 
cap.

7. Reinstall the end cap.

4.3 Hydrophobic filter description
A single Teflon® hydrophobic filter (Cat. No. 3390) is installed in the top of the canister to 
prevent liquid from entering the vent tube.

Figure 8  Remove the bottom end cap
1 End cap 4 Retaining clips

2 Slots for retaining clips 5 Desiccant container

3 O-ring
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For best performance and to avoid grease buildup on the filter during submergence or 
surcharge conditions, hang the canister vertically so that the end cap points downward 
(refer to Figure 8).

Note: The Hydrophobic Filter may need replacement at any time the cartridge is submerged or 
exposed to excess moisture. Refer to section 4.4.

4.4 Hydrophobic filter replacement procedure
1. Disconnect the tubing from the top of the desiccant canister.

2. Unscrew the hex-head tubing nipple from the top of the canister and discard the old 
filter.

3. Discard any remnants of Teflon tape from the nipple threads. Apply two turns of 
Teflon tape (Cat. No. 10854-45) to the threads, pulling the tape into the threads until it 
conforms to the shape of the threads.

4. Place a new filter over the hole. Make sure that the smooth side of the filter faces the 
inside of the canister.

5. Place the threaded nipple on top of the filter.

6. With slight pressure, press the filter into the hole with the nipple threads and begin 
threading the nipple into the hole. The filter will deflect upward and feed completely 
into the thread until it disappears. The filter must rotate with the nipple as it is 
threaded into the cap. If it does not, it is torn. Start over with a new filter.

7. Inspect the installation. In the upper cap, a small, dim light spot should be visible 
when held up to the light. A bright spot indicates a torn filter. Start over with a new 
filter.

Figure 9  Replacing the hydrophobic filter
1 Filter, smooth side down 3 Finished assembly

2 Hex-head tubing nipple
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Section 5 Troubleshooting

When a problem occurs, isolate the problem to the sensor, the logger or the interconnect 
cable. Some typical problems and solutions are shown in Table 2.

Table 2  Troubleshooting table

Problem Cause Solution

Sudden drops in velocity The velocity electrodes are covered 
with debris.

Clean the sensor. Make sure the sensor 
is installed correctly.

Conductivity lost error message
The velocity electrodes are dry.

Make sure the water level is above the 
sensor. If the water level is low, 
construct a low-flow dam.

The velocity electrodes are covered 
with debris or grease. Clean the sensor. 

Noisy velocity There may be electrical noise in the 
pipe.

Identify and eliminate the source of the 
interference (if possible). 

Depth measurements are incorrect 
or drift Water is in the APR tube.

Replace the desiccant (or APR filter) 
cartridge. If possible, remove the sensor 
and allow it to dry.

Depth measurements are incorrect 
(stuck at zero or at full scale)

The internal depth transducer may be 
damaged. Contact customer support.
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Section 6 Contact Information

Ordering information for the U.S.A.

Information Required

European Union
Flow-Tronic
Rue J.H. Cool 19a
B-4840 Welkenraedt
Belgium
Tel: + -32-87-899799
Email: site@flow-tronic.com
www.flow-tronic.com

Outside the U.S.A. and EU
Hach Company maintains a worldwide network of dealers and distributors. To locate the 
representative nearest you, send E-mail to hachflowsales@hach.com or visit 
www.hachflow.co.

Technical Support
Technical and Customer Service Department personnel are eager to answer questions 
about our products and their use. In the U.S.A., call 1-800-368-2723. Outside the U.S.A. 
and Europe, send E-mail to hachflowservice@hach.com or call 1-301-874-5599.

Repair Service
Authorization must be obtained from Hach Company before sending any items for repair. 

To send the monitor to the factory for repair:

1. Identify the serial number of the sensor.

2. Record the reason for return.

3. Call the Customer Service Department (1-800-368-2723) and get a Service Request 
Number (SRN) and shipping label.

4. Use the shipping label provided and ship the equipment in the original packaging if 
possible.

Note: Do not ship manuals, computer cables, or other parts with the unit unless they are required for 
repair.

By Telephone:
(800) 368-2723

By Fax:
301-874-8459

By Mail:
Hach Company
4539 Metropolitan Court 
Frederick, MD 21704-9452, U.S.A
Ordering information by e-mail: 
hachflowsales@hach.com

• Hach account number (if available) • Billing address

• Your name and phone number • Shipping address

• Purchase order number • Catalog number

• Brief description or model number • Quantity
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5. Make sure the equipment is free from foreign debris and is clean and dry before 
shipping. Sensors returned without cleaning will be charged a fee.

6. Write the SRN number on the shipping box.

7. Make sure that all return shipments are insured.

8. Address all shipments to:

Hach Company
5600 Lindbergh Drive - North Dock
Loveland, Colorado, 80539-0389 U.S.A.
Attn: SRN#XXX
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Appendix A Velocity profiling

WARNING
Potential confined space hazards. Only qualified personnel should conduct the 
tasks described in this section of the manual.

A.1 About velocity profiling
The sensor measures the water velocity at the bottom of the channel or pipe (called the 
sensed velocity). To calculate flow, the user needs to know the average velocity across 
the entire channel or pipe cross-section. 

The average velocity is different from the sensed velocity because the water moves at 
different velocities at different parts of the cross section. The process of correcting the 
sensed velocity by measuring the average velocity is called profiling.

Profiling a site involves directly measuring the water velocity at several points across the 
pipe cross-section to determine the average velocity. The controller uses this profile 
information along with the sensed velocity and depth reported by the flow sensor to 
calculate the correct site calibration coefficient for the application. 

The sensed velocity and depth should be obtained during or close to the time the velocity 
profile was done. The correct site calibration coefficient will allow the average velocity to 
be calculated accurately from sensed velocity at all depths. 

Note: Because the exact procedure for performing a velocity profile will vary depending on the type 
of velocity profiling meter, the information included here is for general purposes. Refer to the user 
manual for the velocity profiling meter that is used for specific information.

Figure 10  Typical velocity profile
1 Depth 2 Velocity
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A.2 Site selection
A site which has a typical profile shape will give the most accurate results. For most 
cases, sites which may be difficult to profile can be identified by a visual inspection. Use 
the following guidelines to select a site:

1. The channel should have as much straight run as possible. Where the length of 
straight run is limited, the length upstream from the profile should be twice the 
downstream length.

2. The channel should be free of flow disturbances. Look for protruding pipe joints, 
sudden changes in diameter, contributing side streams, outgoing side streams, or 
obstructions. Clean any rocks, sediment, or other debris that might be on the bottom 
of the pipe.

3. The flow should be free of swirls, eddies, vortices, backward flow, or dead zones. 
Avoid areas that have visible swirls on the surface.

4. Avoid areas immediately downstream from sharp bends or obstructions.

5. Avoid converging or diverging flow (approach to a flume) and vertical drops.

6. Avoid areas immediately downstream from a sluice gate or where the channel 
empties into a body of stationary water.

A.3 Profile guidelines
For best possible results:

1. Measure the horizontal and vertical diameter of the pipe. If there is a difference, then 
use the average for the inside diameter of the pipe.

2. Make sure the flow is symmetrical.

3. Measure the depth several times during the procedure.

4. Examine the pipe for rocks, sediment and other debris.

A.4 Depth of flow measurements
To perform a velocity profile, measure the depth of flow in the pipe:

1. Measure the inside diameter of the pipe.

2. Measure the distance from the top of the pipe to the top of the water (Figure 11).

3. Subtract this distance from the inside diameter of the pipe. This is the depth of flow.

Note: The depth and velocities must be measured in the same vertical plane (Figure 12).
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A.5 Velocity profile calculations
There are four methods for profiling a site. The method chosen depends on the 
conditions at the site.

A.5.1 .9 x Vmax method
The .9 x Vmax method is the simplest method. Measure the velocity at different points of 
the cross section to determine the maximum velocity in the pipe. The average velocity is 
calculated by multiplying the maximum velocity by 0.9. This method should be used for:

• Low flows—flows of less than two inches depth.

• Rapidly changing flows—a flow that is changing more than 10% in three 
minutes or less can be classified as rapidly changing.

To profile the flow:

1. Measure the velocity at a series of points throughout the entire flow.

2. Identify the fastest velocity. In most cases, this is located in the center just beneath 
the surface.

3. Multiply the fastest velocity by 0.9.

Figure 11  Depth of flow measurement

Figure 12  Depth of flow and velocity profile—single plane
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A.5.2 .2, .4, .8 method
The .2, .4, .8 method is the most common method for profiling a typical flow. The velocity 
is measured at three points: .2, .4, and .8 times the total depth of flow. The velocity from 
each point is entered into the meter. This method should be used for:

• Typical flows—any site which does not have any disturbances, obstructions, 
turbulence, etc. Refer to Site selection on page 24.

To profile the flow:

1. Measure the depth of flow (refer to section A.4 on page 24).

2. Calculate the measurement positions on the center line:

• .2 position = 0.2 x depth of flow

• .4 position = 0.4 x depth of flow

• .8 position = 0.8 x depth of flow

3. Measure the velocities at the .2, .4, and .8 positions (Figure 13).

4. Calculate the average of the .2 and .8 velocities.

5. Calculate the average of the .4 velocity with the .2 and .8 average from step 4.

A.5.3 .4 method
The .4 method is a simplified version of the .2, .4, .8 method. The velocity is measured at 
the .4 position only. Use this method for:

• Low flows—sites free of obstructions, etc., but without sufficient depth to 
measure the velocity at three points.

A.5.4 2D method
The 2D method uses the velocities from the center line, the vertical velocity lines, and 
corners of the flow. Use this method for:

• Asymmetrical flows—sites that have velocities that differ by more than 30% on 
either side of the pipe (for example, near a bend).

• Vertical drops—sites that are near an outfall or other change in depth.

• Irregular flows—any site thought to have an irregular or non-typical profile.

Figure 13  Measurement positions for .2, .4, and .8 method
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To profile the flow:

1. Find the center line of the flow.

2. Find vertical velocity lines (V V L) that are halfway between the center line and the 
side walls of the pipe (refer to Figure 14). Use the widest part of the flow.

3. Measure the velocity at a minimum of 7 different depths along the center line.

4. Measure the velocity along the V V L at different depths. The distance between these 
depths should be the same as those on the center line.

5. Measure the velocity at the right and left corners of the flow.

6. Examine the data for any outliers. An outlier will fall outside of the best fit curve 
region if a graph were made of the velocity profile.

7. Calculate the average velocity (except outliers) of all measurements (except outliers). 
Remember to include the corner measurements.

Alternate 2D method
A portable velocity sensor can be used to make a 2D profile. Move the sensor in a swirl 
pattern across the entire cross-section (refer to Figure 15). Set the instrument to calculate 
the average of these velocity measurements. Refer to the user manual for the portable 
velocity sensor for detailed instructions.

Typical procedure (for the Flo-Mate velocity profiling meter):

1. Set the FPA time to the appropriate number of seconds.

2. Place the sensor at the start position and wait for a few seconds.

3. Press <ON/C> and start moving the sensor.

Figure 14  Velocity profiling for the 2D method
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A.6 Auto-Cal automatic calibration
For sites with straight-run, circular concrete pipes, an Auto-Cal automatic site calibration 
can be used in place of velocity profiling. 

A.7 Calibrate the sensor using the Cal Wizard in the Flo-Ware software
Prerequisite: 

The sensor must be installed in the process and must be online in order to perform the 
calibration. The sensor can be configured and calibrated with the calibration wizard as 
follows:

1. In the Flo-Ware software, click on the Programming tab in the FL900 Series Driver 
window.

2. Click the Sensor Port [1] (sensor name).

3. Click the CAL WIZARD button. The Calibration Wizard window opens.

4. Selec the options on each screen. When the Calibration Complete screen appears, 
click FINISH.

5. Click WRITE TO LOGGER to save the settings.

Figure 15  Velocity measured in a swirl pattern
1 Start position 2 Stop position
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Appendix B Flow calculations

WARNING
Potential confined space hazards. Only qualified personnel should conduct the 
tasks described in this section of the manual.

For most applications, the flow in a channel is calculated and recorded by a flow meter. 
This appendix is included to calculate the flow manually, or to understand how flow is 
calculated.

Flow calculations are provided for:

• Circular channels (section B.1)

• Rectangular channels (section B.2 on page 32)

• Rivers and streams (section B.3 on page 33)

B.1 Circular channels
The following values are necessary before the flow can be calculated:

• The average velocity in ft/sec (Appendix A on page 23)

• The depth of flow in inches (in.) at the time of the velocity profile (section A.4 on 
page 24)

• The inside diameter of the channel in inches (in.)

1. Calculate the depth to diameter ratio (L/D) where:

• L is the depth of flow in inches at the time of the profile. 

• D is the inside diameter in inches.

2. Find the flow unit multiplier (K) from Table 3 on page 30:

a. In the left column, find the L/D ratio from step 1.

b. Move to the right (to the desired units column) to get the flow unit multiplier (K).

Note: Table 3 is for circular conduits only, measured in feet. The multiplier was derived using a 
one foot per second flow in a one foot diameter conduit as the model.

3. Convert the diameter to square feet:

• D2 = (channel diameter in inches ÷ 12) x (channel diameter in inches ÷ 12).

4. Calculate the flow:

• Flow = K x D2 x average velocity.

Example: What is the flow in millions of gallons per day (MGD) in a 10-inch diameter 
channel with a 6-inch depth? The average velocity was found to be 1.5 ft/sec.

L/D = 6 inches/10 inches = 0.6

K = 0.3180

D2 = (10 in ÷ 12)2 = (0.833 ft)2 = 0.694 ft2

Flow = K x D2 x average velocity = 0.3180 x 0.694 ft2 x 1.5 ft/sec = 0.331 MGD

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 203 of 433



30

Flow calculations

Table 3  Flow unit multiplier

L/D MGD GPM CFS CMM CMD LPM

.01 .0009 .5966 .0013 .0023 3.2522 2.2585

.02 .0024 1.6824 .0037 .0063 9.1709 6.3687

.03 .0044 3.0814 .0069 .0117 16.7986 11.6644

.04 .0068 4.7296 .0105 .0179 25.7811 17.9036

.05 .0095 6.5894 .0147 .0249 35.9190 24.9438

.06 .0124 8.6351 .0192 .0327 47.0701 32.6876

.07 .0156 10.8475 .0242 .0411 59.1295 41.0621

.08 .0190 13.2113 .0294 .0500 72.0148 50.0103

.09 .0226 15.7143 .0350 .0595 85.6585 59.4851

.10 .0264 18.3460 .0409 .0694 100.0039 69.4471

.11 .0304 21.0975 .0470 .0799 115.0022 79.8627

.12 .0345 23.9609 .0534 .0907 130.6108 90.7020

.13 .0388 26.9294 .0600 .1019 146.7919 101.9388

.14 .0432 29.9967 .0668 .1135 163.5116 113.5497

.15 .0477 33.1571 .0739 .1255 180.7393 125.5134

.16 .0524 36.4056 .0811 .1378 198.4467 137.8102

.17 .0572 39.7374 .0885 .1504 216.6081 150.4223

.18 .0621 43.1480 .0961 .1633 235.1995 163.3330

.19 .0672 46.6334 .1039 .1765 254.1985 176.5267

.20 .0723 50.1898 .1118 .1900 273.5844 189.9892

.21 .0775 53.8135 .1199 .2037 293.3373 203.7064

.22 .0828 57.5012 .1281 .2177 313.4387 217.6657

.23 .0882 61.2496 .1365 .2319 333.8710 231.8548

.24 .0937 65.0555 .1449 .2463 354.6172 246.2619

.25 .0992 68.9161 .1535 .2609 375.6613 260.8759

.26 .1049 72.8286 .1623 .2757 396.9880 275.6861

.27 .1106 76.7901 .1711 .2907 418.5825 290.9823

.28 .1163 80.7982 .1800 .3059 440.4305 305.8545

.29 .1222 84.8503 .1890 .3212 462.5182 321.1932

.30 .1281 88.9439 .1982 .3367 484.8325 336.3892

.31 .1340 93.0767 .2074 .3523 507.3605 352.3337

.32 .1400 97.2464 .2167 .3681 530.0894 368.1176

.33 .1461 101.4507 .2260 .3840 553.0071 384.0327

.34 .1522 105.6875 .2355 .4001 576.1017 400.0706

.35 .1583 109.9546 .2450 .4162 599.3618 416.2234

.36 .1645 114.2500 .2545 .4325 622.7757 432.4831

.37 .1707 118.5715 .2642 .4488 646.3325 448.8419

.38 .1770 122.9172 .2739 .4653 670.0208 465.2922

.39 .1833 127.2851 .2836 .4818 693.8301 481.8265

.40 .1896 131.6733 .2934 .4984 717.7501 498.4375

.41 .1960 136.0797 .3032 .5151 741.7607 515.1178

.42 .2023 140.5026 .3130 .5319 765.8788 531.8603

.43 .2087 144.9400 .3229 .5487 790.0673 548.6578
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.44 .2151 149.3902 .3328 .5655 814.3250 565.5034

.45 .2215 153.8512 .3428 .5824 838.6420 582.3902

.46 .2280 158.3212 .3527 .5993 863.0080 599.3111

.47 .2344 162.7985 .3627 .6163 887.4133 616.2592

.48 .2409 167.2811 .3727 .6332 911.8480 633.2277

.49 .2473 171.7673 .3827 .6502 936.3024 650.2100

.50 .2538 176.2553 .3927 .6672 960.7664 667.1989

.51 .2603 180.7433 .4027 .6842 985.2306 684.1879

.52 .2667 185.2295 .4127 .7012 1009.6850 701.1701

.53 .2732 189.7121 .4227 .7181 1043.1200 718.1385

.54 .2796 194.1894 .4327 .7351 1058.5250 735.0869

.55 .2861 198.6594 .4426 .7520 1082.8910 752.0076

.56 .2925 203.1204 .4526 .7689 1107.1080 768.8945

.57 .2989 207.5706 .4635 .7857 1131.4660 785.7401

.58 .3053 212.0080 .4724 .8025 1155.6540 802.5377

.59 .3117 216.4309 .4822 .8193 1179.7630 819.2801

.60 .3180 220.8374 .4920 .8360 1203.7830 835.9605

.61 .3243 225.2255 .5018 .8526 1227.7030 852.5715

.62 .3306 229.5934 .5115 .8691 1251.5120  869.1057

.63 .3369 233.9392 .5212 .8856 1275.2010 885.5560

.64 .3431 238.2607 .5308 .9019 1298.7580 901.9149

.65 .3493  242.5560 .5404 .9182 1322.1710  918.1745

.66 .3554 246.8232 .5499 .9343 1345.4320 934.3275

.67 .3615 251.0600 .5594 .9504 1368.5260 950.3654

.68 .3676 255.2643 .5687 .9663 1391.4440  966.2805

.69 .3736 259.4340 .5780 .9821 1414.1730 982.0645

.70 .3795 263.5668 .5872 .9977 1436.7010 997.7090

.71 .3854 267.6604 .5963 1.0132 1459.0150 1013.2050

.72 .3913 271.7125 .6054 1.0285 1481.1030 1028.5440

.73 .3970 275.7206 .6143 1.0437 1502.9510 1043.7160

.74 .4027 279.6822 .6231 1.0579 1524.5460 1058.7120

.75 .4084 283.5946 .6319 1.0735 1545.8720 1073.5220

.76 .4139 287.4553 .6405 1.0881 1566.9170 1088.1370

.77 .4194 291.2612 .6489 1.1025 1587.6630 1102.5440

.78 .4248 295.0096 .6573 1.1167 1608.0950 1116.7330

.79 .4301 298.6972 .6655 1.1307 1628.1970 1130.6920

.80 .4353 302.3210 .6736 1.1444 1647.9500 1144.4090

.81 .4405 305.8774 .6815 1.1579 1667.3360 1157.8720

.82 .4455 309.3629 .6893 1.1711 1686.3350 1171.0660

.83 .4505 312.7735 .6969 1.1840 1704.9260 1183.9760

.84 .4552 316.1053 .7043 1.1966 1723.0880  1196.5890

.85 .4599 319.3538 .7115 1.2089 1740.7950 1208.8860

.86 .4644 322.5143 .7186 1.2208 1758.0230 1220.8490

.87 .4688 325.5815 .7254 1.2325 1774.7430 1232.4600

Table 3  Flow unit multiplier (continued)

L/D MGD GPM CFS CMM CMD LPM
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B.2 Rectangular channels
Flow in rectangular channels is calculated as follows:

1. Find the average velocity with the 0.2, 0.4, 0.8 method (refer to section A.5.2 on 
page 26).

Note: For channel widths that are six feet or more, use the .2, .6, .8 method as described for 
rivers and streams (section B.3 on page 33). Velocity units must be in ft/sec.

2. Calculate the cross-sectional area in square feet (ft2):

• Area = [(depth of flow) in. ÷ 12] x [(channel width) in. ÷ 12]

3. Calculate the flow:

• Average velocity x cross-sectional area

The result will be a flow rate in ft3/sec (CFS). For conversion to other flow units, refer 
to section B.4 on page 35. 

Example: What is the flow in millions of gallons per day (MGD) in a rectangular channel 
that is 24 inches wide and has a 10-inch deep flow?

Average velocity:
Velocity at .2 x depth (2 inches) = 1.5 ft/sec
Velocity at .4 x depth (4 inches) = 1.7 ft/sec
Velocity at .8 x depth (8 inches) = 1.8 ft/sec
(1.5 + 1.8) ÷ 2 = 1.65 ft/sec
Average velocity = (1.65 + 1.7) ÷ 2 = 1.67 ft/sec

Cross-sectional area:
Convert inches to feet: 10 in ÷ 12 = 0.83 ft
Area = 0.83 ft x 2 ft = 1.66 ft2

Flow = 1.67 ft2/sec x 1.66 ft = 2.77 ft3/sec
From Table 4 on page 35, 2.77 ft3/sec x 0.64632 = 1.7903 MGD

.88 .4731 328.5500 .7320 1.2437 1790.9240 1243.6970

.89 .4772 331.4135 .7384 1.2545 1806.5330 1254.5360

.90 .4812 334.1650 .7445 1.2650 1821.5310 1264.9520

.91 .4850 336.7967 .7504 1.2749 1835.8760 1274.9140

.92 .4886 339.2997 .7560 1.2844 1849.5200 1284.3890

.93 .4920 341.6636 .7612 1.2933 1862.4060 1293.3370

.94 .4952 343.8759 .7662 1.3017 1874.4650 1301.7120

.95 .4981 345.9216 .7707 1.3095 1885.6160 1309.4560

.96 .5008 347.7815 .7749 1.3165 1895.7540 1316.4960

.97 .5032 349.4297 .7785 1.3277 1904.7390 1322.7350

.98 .5052 350.8287 .7816 1.3280 1912.3650 1328.0310

.99 .5068 351.9145 .7841 1.3321 1918.2840 1332.1410

1.00 .5076 352.5112 .7854 1.3344 1921.5360 1334.4000

Table 3  Flow unit multiplier (continued)

L/D MGD GPM CFS CMM CMD LPM
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B.3 Rivers and streams
1. Find the depth of each segment of the channel:

a. Divide the width of the channel into segments of equal length (d). Refer to 
Figure 16 on page 34.

b. Locate the center line of each segment (½ x d).

c. Measure the depth of each segment on the segment center line.

Note: The .2, .6, and .8 positions for rivers and streams are measured from the surface. All 
depth and velocity measurements must be on the same plane.

Note: Smaller segments will give better results. If the difference in mean velocity between two 
adjacent segments is greater than 10%, make the segments smaller.

2. Use a velocity profile to calculate the flow for each segment:

a. Calculate the .2, .6, .8 velocity positions on the center line of each segment.

b. Measure the velocity at the .2, .6, and .8 positions.

c. Calculate the average of the .2 and .8 velocities.

d. Calculate the average of the .6 velocity and the average of the .2 and .8 velocities. 
This is the average velocity.

e. Calculate the cross-sectional area of each segment. Refer to Figure 17 on 
page 34.

f. Calculate the flow of each segment:

Flow = segment area x average velocity

3. Add the flows of all of the segments. The total flow for the river or stream is the sum 
of the segment flows.
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Figure 16  Segments for a river or stream

Figure 17  Segment area calculations
1 Trapezoid 2 Rectangle
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B.4 Flow unit conversions
1. Find the original unit in the left column of Table 4.

2. Find the new unit in the top row of Table 4.

3. Find the table cell where the units intersect. This is the conversion factor.

4. Multiply the original value by the conversion factor to get the value in terms of the 
new unit.

Example: convert 20 ft3/sec (CFS) to million gallons per day (MGD).
From Table 4, the conversion factor from CFS to MGD is 0.64632.
20 ft3/sec x 0.64632 = 12.9 MGD

Flow units:

Table 4  Flow unit conversion factors

To (new units)

From 
(original units) CFS MGD GPM CMD CMM

CFS 1 0.64632 448.831 2446.576 1.69901

MGD 1.54723 1 694.44 3785.412 2.62876

GPM 0.002228 0.00144 1 5.45099 0.0037854

CMD 0.000408 0.0002642 0.18345 1 0.0006944

CMM 0.5885 0.380408 264.172 1440 1

Unit Definition

MGD = million gallons per day

GPM = gallons per minute

CFS = cubic feet per second

CMM = cubic meters per minute

CMD = cubic meters per day

LPM = liters per minute
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Section 1 Specifications

Specifications are subject to change without notice.

Housing

Length 37.03 cm (14.625 in.)

Diameter 19.69 cm (7.75 in.)

Weight 3.4 kg (7.5 lb) including alkaline batteries

Material Sealed water-tight polystyrene

Temperature

Operating temperature –10 to 51 °C (14° to 125 °F)

Storage temperature –20 to 51 °C (–4° to 125 °F) 

General

Data storage 64K (16K cycles of velocity/depth data)

Local terminal RS232C at 19.2K Baud

Power requirements 12 VDC (two 6-volt alkaline lantern batteries, Energizer 529 recommended)

Timebase accuracy One second per day

Battery life 60 days (typical) with Flo-Dar sensor and 70 days (typical) with Flo-Tote sensor, at intervals of 
one sample every 15 minutes (with recommended batteries)

Logger disconnect The logger has waterproof (IP 68) connectors for easy separation from the 
interconnecting cable

Set-up/Data retrieval

Flo-Ware for Windows®1 software (sold separately) is the user on-site data management and 
report generation software for the Flo-Logger system. It is compatible with desktop/portable 
computers utilizing Windows 95/98/2000/Me/NT/XP. Flo-Ware for windows software can 
retrieve data from both Flo-Tote and Flo-Dar sensors. Flo-Ware FX for PocketPC has all of the 
same functionality as Flo-Ware for Windows with the exception of report generation.

Certification

FCC Rules
This device complies with Part 15 of the FCC Rules, ID P4M-EMIV.

Industry Canada This device complies with Industry Canada RSS129 and RSS133, ID 4594A-EMIV. 

Operation
Operation is subject to the following two conditions:  (1) this device may not cause harmful 
interference, and (2) this device must accept any interference received, including interference 
that causes undesired operation.  No additional user license is required.

CE certified CE certified (only models without modems)

Warranty

12-month Workmanship and materials warrantied for 12 months from date of shipment. Speak with the 
manufacturer for instructions on how to return products.

1 Windows is a registered trademark of Microsoft Corporation in the United States and other countries.
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Section 2 General Information

The information in this manual has been carefully checked and is believed to be 
accurate. However, the manufacturer assumes no responsibility for any inaccuracies that 
may be contained in this manual. In no event will the manufacturer be liable for direct, 
indirect, special, incidental or consequential damages resulting from any defect or 
omission in this manual, even if advised of the possibility of such damages. In the interest 
of continued product development, the manufacturer reserves the right to make 
improvements in this manual and the products it describes at any time, without notice or 
obligation. 

Revised editions are found on the manufacturer’s website.

2.1 Safety information
Please read this entire manual before unpacking, setting up or operating this equipment. 
Pay attention to all danger, warning and caution statements. Failure to do so could result 
in serious injury to the operator or damage to the equipment. 

1. Make sure that the protection provided by this equipment is not impaired, do not use 
or install this equipment in any manner other than that specified in this manual.

2.1.1 Use of hazard information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in minor or moderate 
injury.

Notice: Indicates a situation that is not related to personal injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Note: Information that supplements points in the main text.

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual
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2.1.2 Precautionary labels
Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed. 

2.2 Confined Space Entry
The following information is provided to guide users of Flo-Logger Flow Meters on the 
dangers and risks associated with entry into confined spaces.

DANGER
Additional training in Pre-entry Testing, Ventilation, Entry Procedures, 
Evacuation/Rescue Procedures and Safety Work Practices is necessary to avoid 
the loss of life in confined spaces.

On April 15, 1993, OSHA's final ruling on CFR 1910.146, Permit Required Confined 
Spaces, became law. This standard directly affects more than 250,000 industrial sites in 
the United States and was created to protect the health and safety of workers in 
confined spaces.

2.2.1 Definition of Confined Space
A Confined Space is any location or enclosure that presents or has the immediate 
potential to present one or more of the following conditions:

• An atmosphere with less than 19.5% or greater than 23.5% oxygen and/or more than 
10 ppm Hydrogen Sulfide (H2S).

• An atmosphere that may be flammable or explosive due to gases, vapors, mists, dusts 
or fibers.

• Toxic materials which, upon contact or inhalation, could result in injury, impairment of 
health or death.

Confined spaces are not designed for human occupancy. They have restricted entry and 
contain known or potential hazards. 

This symbol, if noted on the instrument, references the instruction manual for operation and/or safety information.

Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 12 
August of 2005. In conformity with European local and national regulations (EU Directive 2002/96/EC), European 
electrical equipment users must now return old or end-of life equipment to the Producer for disposal at no charge to 
the user. 
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return 
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.

This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/or 
electrocution exists.

This symbol, if noted on the product, indicates the need for protective eye wear.

This symbol, when noted on the product, identifies the location of the connection for Protective Earth (ground).

This symbol, when noted on the product, identifies the location of a fuse or current limiting device. 

This symbol, when noted on the product, indicated the presence of devices sensitive to Electro-static Discharge 
(ESD) and indicated that care must be taken to prevent damage with the equipment. 
6
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Examples of confined spaces include manholes, stacks, pipes, vats, switch vaults and 
other similar locations.

Always obey standard safety procedures related to entry into confined spaces and 
locations where hazardous gases, vapors, mists, dusts or fibers may be present. Before 
entry into any confined space review all procedures related to confined space entry.

2.3 Product overview
The Flo-Logger controls and transmits flow data from the Marsh McBirney sensors. When 
used with a portable computer (not supplied), the Flo-Ware software and sensors become 
a powerful open channel flow meter and data reporting system. 

2.3.1 Flo-Logger system features
The flow meter puts together the Sensor Unit (sold separately), the Sensor Mounting 
Frame Assembly (sold separately) and the Monitor Unit. There are two versions of 
mounting hardware: permanent and temporary.

Note: The Flo-Tote 3 sensor needs a mounting band for installation.

2.3.2 Functions of a Flo-Logger system 
The Flo-Logger system has some typical functions:

• Collect data for billing

• Collect data for inflow/infiltration studies

• Monitor sewer overflow from multiple sources

• Process control

• Modeling and sewer system analysis

• Balance in wastewater treatment plants

• EPA permit requirements
7
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Section 3 Installation

DANGER
Only qualified personnel should conduct the tasks described in this section of the 
manual.

DANGER
Potential Explosion Hazard. This logger is not suitable for installation in any 
hazardous (classified) location. When this logger is connected to products that are 
installed in classified locations, strict adherence to all hazardous location control 
drawings is mandatory.

Pre-installation includes unpacking the instrument, site considerations, battery installation 
and flow meter configuration.

Before arrival at the installation site:

• Make sure that all parts are included 

• Collect tools that are necessary for the complete installation.

• Assemble the frame and mounting hardware for the Flo-Dar Sensor. Refer to the 
Flo-Dar Sensor user manual for more data. 

• Loosen the clamps for correct installation when in the manhole. See Figure 1 for 
installation dimensions. 

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual
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3.1 Mechanical installation

3.1.1 Desiccant cartridge
Make sure that a new desiccant cartridge is attached to the atmospheric pressure 
reference (APR) port found on the bottom of the Flo-Logger housing (Figure 2, item 2). 
The desiccant cartridge prevents the buildup of moisture. Moisture and other unwanted 
material can change the precision of the surcharge level pressure transducer. When a 
desiccant cartridge becomes pink, replace it with a new blue cartridge. Two cartridges 
can be used in series for long-lasting protection. Desiccant cartridges can be purchased 
from the manufacturer.

Figure 1  Flo-Logger dimensions
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3.1.2 RS232 serial communication cable
A portable computer with Flo-Ware™ software must be installed and connected through a 
communication cable to the Flo-Logger. The flowmeter can be set up and data can be 
collected through this connection. The communication cable is included as part of the 
Flo-Ware software package. More cables can be purchased by registered Flo-Ware 
users. The RS232 serial connector is found in the bottom of the Flo-Logger housing. The 
protective cover must stay in position when the communication cable is not connected.

Note: Some laptop computers do not have RS232 serial communication ports and must use a USB 
to RS232 converter. Since not all converters work with Marsh-McBirney loggers and software, the 
manufacturer recommends Cat. No. 6014000 USB to RS232 converter.

3.1.3 Setup the Flo-Logger for the site 
Note: The Flo-Ware T200 software with Flo-Dar file driver or Pocket PC with Flo-Ware FX are 
necessary to set-up the Flo-Logger.

The Flo-Ware for Windows®* software model T200 is a data management and instrument 
communication software package. Flo-Ware software is supplied on a CD and Flo-Ware 
FX is supplied on an SD Card.

The software package includes:

• An instrument driver

• Chart reports, text reports and data editing

• A text report designer and a language designer

• Site set-up

• Real-time data collection

• Calibration

• A computer interface cable 

• An instruction manual 

Instructions for the Flo-Ware T200 software are contained in the Flo-Ware manual. The 
4–20 mA output setup instructions are found in the extended setup section. Instructions 
can be directly accessed from the T200 program through the Help function. The sensor 
offset and site-specific data must be recorded into the site set-up section of T200 Flo-Dar 
communications. Examples of site-specific data are pipe shape, pipe ID and sediment 
level obtained during sensor installation. For Flo-Dar sensors, the "Flow Cal Method" is 
typically set for "Direct Mean Velocity" for circular pipes. If the application is a rectangular 
channel, the "Flow Cal Method" is set for "Velocity Multiplier". Flo-Tote 3 sensors use a 
site calibration coefficient. 

Refer to the Flo-Tote 3 Sensor user manual for data about profiling and how to use site 
calibration coefficients with the Flo-Tote 3 sensor. Refer to the Open Channel Profiling 
Handbook section of the M2000 Flo-Mate user manual for instructions on site profiling. 
Use velocity profile data for:

• Site verification

• Calibration enhancement with Flo-Dar or other flow meters

• Correct selection of the site calibration coefficient for the Flo-Tote 3

Note: To use the Flo-Dar sensor with an extended range, set "Extended Setup" to show the optional 
extended range feature. Set "Extended Range" level transducer on the ultrasonic level cal screen. 

* Windows is a registered trademark of Microsoft Corporation in the United States and other countries.
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3.1.4 Attach the Flo-Logger monitor unit
1. Find the nylon mounting strap on the unit (Figure 2, item 4).

2. Attach the portable monitor with the nylon strap to a stable structure such as a 
manhole ladder rung.

3. Make sure the unit is tightly attached. 

4. To decrease the chance of contamination buildup on the sensor cable, wind 
unwanted cable and attach it out of the way.

3.1.5 Sensor connection
1. Connect the sensor cable to the sensor connector found on the bottom of the monitor 

housing. 

2. Make sure that the sensor end of the cable is already connected to the sensor. 

3. Check the sensor connector for tightness and tighten one more ¼- turn if possible.

Figure 2  Flo-Logger connections
1 RS232 serial communications connector 4 Pressure test fitting

2 Mounting strap 5 APR Port desiccant cartridge connection

3 Sensor connector
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3.1.6 Battery installation
The Flo-Logger is energized by two six-volt lantern batteries.

Note: Use alkaline type batteries only. The recommended battery is the Eveready Energizer 529. 

1. Remove the battery compartment sealing lid. 

2. Remove the used batteries. Carefully pull out the battery contact springs to make 
sure they keep tension during the service life of the instrument.

3. Install the new batteries into the battery compartment.

4. Compress each battery until its bottom fits below the ledge on the side of the battery 
compartment. This holds tension on the battery springs and makes good contact. 

5. Install the sealing lid. Make sure there is no dirt or unwanted material on the sealing 
groove of the lid. Clean the lid if necessary. 

6. Push around the top of the lid to make a good seal. The tabs fit between the battery 
and inner compartment wall to keep the bottom of the battery below the battery 
retention ledge during operation.

Figure 3  Battery installation
1 Battery compartment (top view) 2 Sealing lid (bottom view) 3 Sealing lid (top view)
13
Q-Pulse Id: TMS177 30/10/2012 Page 228 of 433



Installation
Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual
3.1.6.1 Battery life
The battery life depends on how frequently the flow meter reads samples (Figure 4). 
When the primary batteries are either depleted or removed from the portable flow 
monitor, the stored data is kept by an isolated lithium battery.

3.1.6.2 Lithium battery
The internal lithium data back-up battery must be serviced at 5-year intervals. The 
Customer Service Department will give instructions for how to send the Flo-Logger for 
servicing. Keep the monitor with the two-six volts batteries in position to keep the memory 
of the lithium battery.

Figure 4  Expected battery life 
1 Battery life in days for Flo-Dar and Flo-Tote 3 2 Cycle time ÷ number of samples per cycle
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Section 4 Maintenance

DANGER

Only qualified personnel should conduct the tasks described in this section of the manual.

4.1 Flo-Logger maintenance

4.1.1 Clean the Flo-Logger 
The Flo-Logger must be cleaned on a periodic basis. If the logger is used frequently, it 
must be cleaned more frequently. Use a mild detergent and water externally and clean 
with a clean cloth. Examine the housing for cracks or damage.

4.1.2 Examine the lithium battery
The auxiliary lithium battery life must be examined at 6-month intervals. Battery life can 
be examined with the Flo-Ware software (Real-time Mode). Keep the monitor with the 
two-six volts batteries in position to keep the memory of the lithium battery.

4.1.3 Desiccant replacement
1. Find the air pressure reference (APR) port on the bottom of the Flo-Logger housing. 

The desiccant cartridge is connected to the APR tube connected to this port.

2. If the current desiccant is pink, replace it with a blue desiccant. 

3. If necessary, connect the two cartridges in series for long-lasting protection.

Note: If the blue desiccant is not available, do not remove the pink desiccant.

4.1.4 Lantern (six volts) battery replacement
1. Remove used batteries. 

2. Examine the battery compartment for damage. 

3. Use a clean, dry cloth and clean off dirt or moisture from the battery contacts. 

• Do not use sandpaper on the battery contacts. 

• Use a non-residual contact cleaner for the battery contacts. 

4. Put in two new batteries. Make sure that the battery terminals make contact.

Note: Always collect flow data before battery removal. Use the recommended alkaline batteries 
only. Do not use carbon-zinc batteries.

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual
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Section 5 Troubleshooting

When the Flo-Logger has problems, try to find the primary measurement system 
component that is the cause of the problem (sensor, monitor or the interconnect cable 
used).

Examine all connections

• Examine the connections including the SVS connection, if equipped. 

• If there is an error code 2 or there is no communication with the logger, examine the 
communication cable and the batteries in the logger. If there is a USB to RS232 
adapter make sure it is set up correctly.

Sensor operation

• Examine the sensor for unwanted material that may have collected during a 
surcharge event. 

• Remove and examine the connector on the sensor for moisture. Clean and dry if 
necessary. Make sure this connector is tight. For Flo-Dar sensors, check and 
tighten the connector at the sensor.

Monitor operation

• Check the batteries, battery contacts and springs.

• Write down all error codes that occur and contact the factory.

Sensor cable integrity
If the cable becomes defective or frayed, replace the cable.

Note: The Flo-Tote 3 sensor cable and sensor are molded together and must be replaced as one 
assembly.

1. Remove all of the batteries from the Flo-Logger.

2. Attach the hook on the pole (non-intrusive).

3. To unlock the sensor from the frame, put the hook in the lock mechanism. Turn the 
pole counter-clockwise.

4. Put the sensor on a stable platform. Remove the two phillips screws found on the 
sensor handle, then remove the cable clamp.

5. Replace the cable making sure that the connector is aligned. Do not let 
contamination or water go into the connector. A small quantity of electrical-grade 
silicon grease will help keep a waterproof seal. Make sure this connector is tight.

6. Replace the cable clamp.

7. Replace the batteries in the Flo-Logger.

If the problem continues after these steps, speak to the factory.
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Section 6 Replacement Parts and Accessories

Description Catalog number

Desiccant Cartridge 55032

Alkaline 6 Volt Lantern Battery (Requires 2)1

1 Energizer P/N 529 can be purchased locally.

 11013M

Rechargeable Battery 6 Volt (Requires 2) 115000101

Battery Charger for 6 Volt Lantern 110VAC 800004001

Alkaline Battery Pack Replacement (used only w/Long Life Battery Pack Option) 110000701

Alkaline Long Life Battery Pack (Optional – Can be added – Contact Factory) 800017701

Logger Suspension Strap, Nylon 420001001

Logger Suspension Cable, Stainless Steel 800007201

Logger to Laptop Communication Cable 131013101 
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Section 7 Contact Information for U.S.A. and 
Outside Europe

Ordering Information for the U.S.A.

Information Required

Ordering Information for Outside the U.S.A. and Europe
Hach Company maintains a worldwide network of dealers and 
distributors. To locate the representative nearest you, send E-mail 
to hachflowsales@hach.com or visit www.hachflow.com.

Technical Support
Technical and Customer Service Department personnel are eager 
to answer questions about our products and their use. In the 
U.S.A., call 1-800-635-1230. Outside the U.S.A. and Europe, send 
E-mail to hachflowservice@hach.com or call 1-301-874-5599.

Repair Service
Authorization must be obtained from Hach Company before 
sending any items for repair. 

To send the monitor to the factory for repair:

1. Identify the serial number of the monitor unit.

2. Record the reason for return.

3. Call the Customer Service Department (1-800-368-2723) and 
get a Service Request Number (SRN) and shipping label.

4. Use the shipping label provided and ship the equipment in the 
original packaging if possible.

Note: Do not ship manuals, computer cables, or other parts with the unit 
unless they are required for repair.

By Telephone:
(800) 368-2723

By Fax:
301-874-8459

Ordering information by E-mail:
hachflowsales@hach.com

By Mail:
Hach Company
4539 Metropolitan Court
Frederick, MD 21704-9452, U.S.A

• Hach account number (if available) 

• Your name and phone number

• Purchase order number 

• Brief description or model number

• Billing address

• Shipping address

• Catalog number

• Quantity
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5. Make sure the equipment is free from foreign debris and is 
clean and dry before shipping. Sensors returned without 
cleaning will be charged a fee. 

6. Write the SRN number on the shipping box.

7. Make sure that all return shipments are insured.

8. Address all shipments to:

Hach Company

5600 Lindbergh Drive - North Dock

Loveland, Colorado, 80539-0389 U.S.A.

Attn: SRN#XXX
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Contact information for Europe

For technical support, repair service, and ordering information 
please refer to the contact information below.

For all countries except France and Great Britain:

Flow-Tronic
RUE J.H. COOL 19a
B-4840 Welkenraedt
Belgium
Ph: +-32-87-899797 or 899799
Fx: +-32-87-899790
Email: sales@mmi-europe.com

For France and Great Britain:

France
Polymetron/Dr. Lange
Division Lab
33 rue du ballon
F-93165 Noisy le Grand
Tel.: ++33/(0)1/ 48 15 68 70
Fax: ++33/(0)1/ 48 15 68 79
email: info@drlange.fr
www.drlange.fr

Great Britain
Dr. Lange (UK) Ltd.
Lennox Road
GB-Basingstoke
Hampshire
RG22 4AP
Tel.: ++44/(0)12 56/ 33 34 03
Fax: ++44/(0)12 56/ 33 07 24
email: info@drlange.co.uk
www.drlange.co.uk
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DOC273.53.80004Instruction Sheet
Rectangular mount for Flo-Tote 3 sensor installation

Safety information
Obey all danger, warning and caution statements. If these statements are not obeyed, 
there is a risk of serious injury to the operator or damage to the equipment. Do not use or 
install this equipment in any manner other than that specified in this document. 

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Installation

WARNING
Potential confined space hazards. Training in pre-entry testing, ventilation, entry 
procedures, evacuation/rescue procedures and safety work practices is necessary 
before entering confined spaces.

WARNING 
There can be potentially life-threatening hazards associated with the installation of 
the Flo-Tote 3 sensor. This instruction sheet does not fully address all safety and 
installation issues and must not be used as a substitute for the Flo-Tote 3 user 
manual. Refer to the Flo-Tote 3 user manual DOC026.XX.00787.

Important Note: During installation, make sure that there are no spaces between the 
rectangular mount and the channel wall where debris can collect.
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Customer-supplied items:

• 2 anchor bolts that are suitable for the channel wall 

• Masonry drill bit

• Tools for the anchor bolt installation

• Neoprene or duct tape to wrap around the sensor cable and mounting plate

• Electrical tape to attach the sensor cable to the rectangular mount

Examine the package for the components that are shown below. The mounting hardware 
that is supplied with the sensor is also required.

Refer to the illustrations on page 3–4 to assemble the mounting plate and pole, attach the 
sensor to the mounting plate and install the assembly in the pipe or channel.
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Contact information

United States

European Union

France
Polymetron/Dr. Lange
Division Lab
33 rue du ballon
F-93165 Noisy le Grand
Tel.: ++33/(0)1/ 48 15 68 70
Fax: ++33/(0)1/ 48 15 68 79
email: info@drlange.fr
www.drlange.fr

Great Britain
Dr. Lange (UK) Ltd.
Lennox Road
GB-Basingstoke
Hampshire
RG22 4AP
Tel.: ++44/(0)12 56/ 33 34 03
Fax: ++44/(0)12 56/ 33 07 24
email: info@drlange.co.uk
www.drlange.co.uk

All countries except France and Great Britain
Flow-Tronic
RUE J.H. COOL 19a
B-4840 Welkenraedt
Belgium
Tel: +-32-87-899797 or 899799
Fax: +-32-87-899790
email: sales@mmi-europe.com

Outside the U.S.A. and EU
Hach Company maintains a worldwide network of dealers and distributors. To find the 
representative for your location, send an email to hachflowsales@hach.com or visit 
www.hachflow.com.

Technical support
Technical and Customer Service Department personnel are eager to answer questions 
about our products and their use. In the U.S.A., call 800-368-2723. Outside the U.S.A., 
send an email to hachflowservice@hach.com or call 301-874-5599.

U.S.A. Information required
Hach Company
4539 Metropolitan Court
Frederick, MD 21704-9452, U.S.A.
Tel (800) 368-2723
Fax 301-874-8459
hachflowsales@hach.com
www.hachflow.com

• Account number (if available) 
• Name and phone number
• Purchase order number 
• Brief description or model number
• Billing address
• Shipping address
• Catalog number
• Quantity

© Hach Company, 2008. All rights reserved. Printed in the U.S.A. Edition 1, November 2008 kt/jk

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 246 of 433



Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 247 of 433



1

DOC273.53.80002Instruction Sheet
Partial band for Flo-Tote 3 sensor installation

Safety information
Obey all danger, warning and caution statements. If these statements are not obeyed, 
there is a risk of serious injury to the operator or damage to the equipment. Do not use or 
install this equipment in any manner other than that specified in this document. 

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Installation

WARNING
Potential confined space hazards. Training in pre-entry testing, ventilation, entry 
procedures, evacuation/rescue procedures and safety work practices is necessary 
before entering confined spaces.

WARNING 
There can be potentially life-threatening hazards associated with the installation of 
the Flo-Tote 3 sensor. This instruction sheet does not fully address all safety and 
installation issues and must not be used as a substitute for the Flo-Tote 3 user 
manual. Refer to the Flo-Tote 3 user manual DOC026.XX.00787.

Important Note: During installation, make sure that there are no spaces between the 
band and the pipe or channel wall where debris can collect.

Note: If there are more than 2 extenders, attach the shortest extenders to the sensor mount band. 
Attach the longer extenders to the shorter extenders.
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Customer-supplied items:

• 4 anchor bolts, ¼-in. or 5/16-in. diameter, that are suitable for the pipe wall material

• Masonry drill bit

• Tools for anchor bolt installation

Examine the package for the components that are shown below.

Refer to the illustrations on page 3–4 to assemble the band, attach the sensor to the band 
and install the assembly in the pipe or channel.
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Contact information

United States

European Union

France
Polymetron/Dr. Lange
Division Lab
33 rue du ballon
F-93165 Noisy le Grand
Tel.: ++33/(0)1/ 48 15 68 70
Fax: ++33/(0)1/ 48 15 68 79
email: info@drlange.fr
www.drlange.fr

Great Britain
Dr. Lange (UK) Ltd.
Lennox Road
GB-Basingstoke
Hampshire
RG22 4AP
Tel.: ++44/(0)12 56/ 33 34 03
Fax: ++44/(0)12 56/ 33 07 24
email: info@drlange.co.uk
www.drlange.co.uk

All countries except France and Great Britain
Flow-Tronic
RUE J.H. COOL 19a
B-4840 Welkenraedt
Belgium
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Outside the U.S.A. and EU
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representative for your location, send an email to hachflowsales@hach.com or visit 
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Technical and Customer Service Department personnel are eager to answer questions 
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DOC273.53.80003Instruction Sheet
Scissors-jack band for Flo-Tote 3 sensor installation

Safety information
Obey all danger, warning and caution statements. If these statements are not obeyed, 
there is a risk of serious injury to the operator or damage to the equipment. Do not use or 
install this equipment in any manner other than that specified in this document. 

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Installation

WARNING
Potential confined space hazards. Training in pre-entry testing, ventilation, entry 
procedures, evacuation/rescue procedures and safety work practices is necessary 
before entering confined spaces.

WARNING 
There can be potentially life-threatening hazards associated with the installation of 
the Flo-Tote 3 sensor. This instruction sheet does not fully address all safety and 
installation issues and must not be used as a substitute for the Flo-Tote 3 user 
manual. Refer to the Flo-Tote 3 user manual DOC026.XX.00787.

Important Note: During installation, make sure that there are no spaces between the 
band and the pipe or channel wall where debris can collect.
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Examine the package for the components that are shown below. Find the one pair of 
extenders (items 5–17) that fit the pipe diameter from the list on page 3. Each extender is 
stamped with a number and the letter E. 

Refer to the illustrations on pages 3–5 to assemble the band, attach the sensor and install 
the assembly in the pipe. Make sure that the sensor mount (item 1) is positioned as shown 
to install components that are stamped with an L on the left side or an R on the right side. 
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email: info@drlange.fr
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Dr. Lange (UK) Ltd.
Lennox Road
GB-Basingstoke
Hampshire
RG22 4AP
Tel.: ++44/(0)12 56/ 33 34 03
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email: info@drlange.co.uk
www.drlange.co.uk

All countries except France and Great Britain
Flow-Tronic
RUE J.H. COOL 19a
B-4840 Welkenraedt
Belgium
Tel: +-32-87-899797 or 899799
Fax: +-32-87-899790
email: sales@mmi-europe.com

Outside the U.S.A. and EU
Hach Company maintains a worldwide network of dealers and distributors. To find the 
representative for your location, send an email to hachflowsales@hach.com or visit 
www.hachflow.com.

Technical support
Technical and Customer Service Department personnel are eager to answer questions 
about our products and their use. In the U.S.A., call 800-368-2723. Outside the U.S.A., 
send an email to hachflowservice@hach.com or call 301-874-5599.
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DOC276.53.90046
Instruction Sheet

Cable Installation Instruction Sheet for MMI Flo-Logger

Safety Information
Important Note: Refer to the user manual for installation and safety instructions.

Please read this entire document before unpacking, setting up, or operating this equipment. 
Pay attention to all danger and caution statements. Failure to do so could result in serious 
injury to the operator or damage to the equipment. 

Make sure that the protection provided by this equipment is not impaired, do not use or install 
this equipment in any manner other than that specified in this document. 

Use of Hazard Information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, could 
result in death or serious injury.

Important Note: Indicates a situation which, if not avoided, may cause personal injury and 
damage to the instrument. Information that requires special emphasis.

Precautionary Labels
Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed. A symbol, if noted on the instrument, will be included 
with a danger or caution statement in the manual. 

Overview
DANGER
Explosion hazard. Training in pre-entry testing, ventilation, entry procedures, 
evacuation/rescue procedures and safety work practices is necessary before entering 
confined spaces.

DANGER
Explosion hazard. If the installation is in a hazardous location, make sure to review the 
Hazardous Location Control Drawing (108001200) and all safety precautions in the 
FLO-DAR™ Intrinsically Safe Sensor User Manual (DOC026.53.00817).

WARNING
Electrical shock hazard. External power source is only wired for a 12 VDC power 
supply. Do not wire the Flo-logger in any other configuration other than specified in this 
instruction sheet to avoid personal injury and damage to the instrument.

Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 
12 August of 2005. In conformity with European local and national regulations (EU Directive 2002/96/EC), European 
electrical equipment users must now return old or end-of life equipment to the Producer for disposal at no charge to 
the user. 
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return 
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.
1
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This is an Instruction Sheet for attaching an eight pin I/O cable, and a three pin power cable to 
the Flo-Logger (Figure 1), and to identify the purposes of the wires in these cables (Figure 2).

Important Note: If the environment where the Flo-Logger is being installed is in a hazardous 
location, make note of the dangers on page one. 

Figure 1 Connecting the Flo-Logger cables from the bottom
1 Eight pin I/O connection 2 Communication 3 External power 4 Sensor

Figure 2 Flo-Logger external wiring identification
1 Power +, 12 VDC nominal (white wire) 3 Relay contact, common (red/white wire)

2 Power -, common (black wire) 4 Relay contact, normally open (red wire)
© Hach Company, 2008. All rights reserved. Printed in the U.S.A. Edition 1 March 2008 dk
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DOC273.53.80005Instruction Sheet
Q-Stick installation of Flo-Tote 3 sensor with spring-band 

Safety information
Obey all danger, warning and caution statements. If these statements are not obeyed, 
there is a risk of serious injury to the operator or damage to the equipment. Do not use or 
install this equipment in any manner other than that specified in this document. 

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could result in death or serious injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Installation

WARNING
Potential confined space hazards. Training in pre-entry testing, ventilation, entry 
procedures, evacuation/rescue procedures and safety work practices is necessary 
before entering confined spaces.

WARNING 
There can be potentially life-threatening hazards associated with the installation of 
the Flo-Tote 3 sensor. This instruction sheet does not fully address all safety and 
installation issues and must not be used as a substitute for the Flo-Tote 3 user 
manual. Refer to the Flo-Tote 3 user manual DOC026.XX.00787.
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Important Note: During installation, make sure that there are no spaces between the 
band and the pipe or channel wall where debris can collect.

Examine the package for the components that are shown below. Refer to the illustrations 
on pages 3–4 to assemble the Q-stick and install the spring band in the pipe or channel. 
To remove the spring band and sensor, complete the steps in reverse order.

Note: Refer to the spring band instruction sheet (DOC273.XX.80001) to install the sensor on the 
spring band.
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Contact information

United States

European Union

France
Polymetron/Dr. Lange
Division Lab
33 rue du ballon
F-93165 Noisy le Grand
Tel.: ++33/(0)1/ 48 15 68 70
Fax: ++33/(0)1/ 48 15 68 79
email: info@drlange.fr
www.drlange.fr

Great Britain
Dr. Lange (UK) Ltd.
Lennox Road
GB-Basingstoke
Hampshire
RG22 4AP
Tel.: ++44/(0)12 56/ 33 34 03
Fax: ++44/(0)12 56/ 33 07 24
email: info@drlange.co.uk
www.drlange.co.uk

All countries except France and Great Britain
Flow-Tronic
RUE J.H. COOL 19a
B-4840 Welkenraedt
Belgium
Tel: +-32-87-899797 or 899799
Fax: +-32-87-899790
email: sales@mmi-europe.com

Outside the U.S.A. and EU
Hach Company maintains a worldwide network of dealers and distributors. To find the 
representative for your location, send an email to hachflowsales@hach.com or visit 
www.hachflow.com.

Technical support
Technical and Customer Service Department personnel are eager to answer questions 
about our products and their use. In the U.S.A., call 800-368-2723. Outside the U.S.A., 
send an email to hachflowservice@hach.com or call 301-874-5599.

U.S.A. Information required
Hach Company
4539 Metropolitan Court
Frederick, MD 21704-9452, U.S.A.
Tel (800) 368-2723
Fax 301-874-8459
hachflowsales@hach.com
www.hachflow.com

• Account number (if available) 
• Name and phone number
• Purchase order number 
• Brief description or model number
• Billing address
• Shipping address
• Catalog number
• Quantity
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DOC273.53.80001Instruction Sheet
Spring band for Flo-Tote 3 sensor installation

Safety information
Obey all danger, warning and caution statements. If these statements are not obeyed, 
there is a risk of serious injury to the operator or damage to the equipment. Do not use or 
install this equipment in any manner other than that specified in this document. 

WARNING
Indicates a potentially or imminently hazardous situation which, if not avoided, 
could cause death or serious injury.

Important Note: Indicates a situation which, if not avoided, can cause damage to the 
instrument. Information that requires special emphasis.

Installation

WARNING
Potential confined space hazards. Training in pre-entry testing, ventilation, entry 
procedures, evacuation/rescue procedures and safety work practices is necessary 
before entry into confined spaces.

WARNING 
There can be potentially life-threatening hazards associated with the installation of 
the Flo-Tote 3 sensor. This instruction sheet does not fully address all safety and 
installation issues and must not be used as a substitute for the Flo-Tote 3 user 
manual. Refer to the Flo-Tote 3 user manual DOC026.XX.00787.

Important Note: During installation, make sure that there are no spaces between the 
band and the pipe or channel wall where debris can collect.

Note: In some applications, the Q-Stick (750000201) can be used to install the spring band without 
confined space entry.

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 272 of 433



2

Examine the package for the components that are shown below. 

Refer to the illustrations on page 3 to attach the sensor to the band and install the 
assembly in the pipe. 
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Contact information

United States

European Union

France
Polymetron/Dr. Lange
Division Lab
33 rue du ballon
F-93165 Noisy le Grand
Tel.: ++33/(0)1/ 48 15 68 70
Fax: ++33/(0)1/ 48 15 68 79
email: info@drlange.fr
www.drlange.fr

Great Britain
Dr. Lange (UK) Ltd.
Lennox Road
GB-Basingstoke
Hampshire
RG22 4AP
Tel.: ++44/(0)12 56/ 33 34 03
Fax: ++44/(0)12 56/ 33 07 24
email: info@drlange.co.uk
www.drlange.co.uk

All countries except France and Great Britain
Flow-Tronic
RUE J.H. COOL 19a
B-4840 Welkenraedt
Belgium
Tel: +-32-87-899797 or 899799
Fax: +-32-87-899790
email: sales@mmi-europe.com

Outside the U.S.A. and EU
Hach Company maintains a worldwide network of dealers and distributors. To find the 
representative for your location, send an email to hachflowsales@hach.com or visit 
www.hachflow.com.

Technical support
Technical and Customer Service Department personnel are eager to answer questions 
about our products and their use. In the U.S.A., call 800-368-2723. Outside the U.S.A., 
send an email to hachflowservice@hach.com or call 301-874-5599.

U.S.A. Information required
Hach Company
4539 Metropolitan Court
Frederick, MD 21704-9452, U.S.A.
Tel (800) 368-2723
Fax 301-874-8459
hachflowsales@hach.com
www.hachflow.com

• Account number (if available) 
• Name and phone number
• Purchase order number 
• Brief description or model number
• Billing address
• Shipping address
• Part number
• Quantity
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DOC306.53.00817
Instruction Sheet

Laser alignment tool 800012402 for FLO-DAR™ sensor

Safety Information
Please read this entire document before unpacking, setting up or operating this equipment. 
Pay attention to all danger and caution statements. Failure to do so could result in serious 
injury to the operator or damage to the equipment. 

To ensure that the protection provided by this equipment is not impaired, do not use or install 
this equipment in any manner other than that specified in this document. 

Use of Hazard Information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

Note: Information that supplements points in the main text.

Overview

DANGER
Explosion hazard. The laser alignment tool is not intrinsically safe. Do not use in a 
hazardous location.

The laser alignment tool is used to accurately position the supporting frame for the FLO-DAR 
sensor. The tool simulates the position and direction of the FLO-DAR velocity and level 
sensors with a laser pointer. Refer to Figure 1 for dimensions and features.

Depending on the sensor frame used, it is important to position the laser alignment tool with 
the back edge of the slots on either side fully against the vertical brackets of the mounting 
frame. Refer to Figure 2 for the correct position.

The installation objectives for the sensor and sensor frame are described in the FLO-DAR™ 
Sensor User Manual (DOC026.53.00786).
1
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Figure 1 Laser alignment tool dimensions and features
1 Bubble level 3 Laser pointer

2 Level position slot for laser pointer 4 Velocity position slot for laser pointer

Figure 2 Laser alignment tool on frame
1 Frame for Flo-Dar sensor with extended range depth sensor

2 Standard frame
2
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Velocity sensor frame adjustment

1. Snap the laser pointer in the velocity position (see Figure 1) of the alignment tool. 
Make sure the laser pointer is fully seated in the slot.

2. Position the alignment tool on the frame as shown in Figure 2.

3. With the frame clamp bolts loosened enough to allow adjustment but tight enough to 
hold in position, level the frame with the bubble level.

Note: If the pipe is not level and has a slope of 2 degrees or more, align the sensor to be parallel 
with the surface of the water.

4. Turn the laser pointer on. Adjust the frame so that the laser beam just passes below 
the crown of the pipe as shown in Figure 3.

Note: A sheet of paper can be applied across the upper face of the pipe as a reflective surface. This 
is useful to show the elevation of the laser beam below the pipe crown.

Figure 3 Velocity sensor adjustments
1 Replace 2-¼ in. spacer with cut lengths of 12 in. spacer 

as necessary 
3 For Flo-Dar sensors without the SVS option, adjust this 

dimension as necessary

2 Laser pointer in the velocity sensor position 4 Paper
3
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Level sensor frame adjustment
Note: The purpose of this adjustment is to center the level sensor over the flow. This adjustment also 
affects the velocity position.

1. Snap the laser pointer in the level position (see Figure 1) of the alignment tool. Make sure 
the laser pointer is fully seated in the slot.

2. Position the alignment tool on the frame as shown in Figure 2.

3. Turn the laser pointer on. Adjust the frame so that the laser beam is in the center of the 
flow (pipe). Use a tape measure to find the center. Side to side movement and rotation 
along the long axis of the frame will center the beam as shown in Figure 4.

4. Examine the velocity sensor position again and adjust if necessary.

5. When the bubble level is centered and the velocity and level sensor adjustments are 
complete, tighten all bolts.

Note: If the pipe is not level and has a slope of 2 degrees or more, align the sensor to be parallel with the 
surface of the water.

Figure 4 Level sensor adjustments
1 Laser pointer in the level sensor position
© Hach Company, 2007. All rights reserved. Printed in the U.S.A. Edition 1, December 2007
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DOC306.53.00786
Instruction Sheet

Temporary mount assembly for FLO-DAR™ sensor

Safety Information
Please read this entire document before unpacking, setting up or operating this equipment. 
Pay attention to all danger and caution statements. Failure to do so could result in serious 
injury to the operator or damage to the equipment. 

To ensure that the protection provided by this equipment is not impaired, do not use or install 
this equipment in any manner other than that specified in this document. 

Use of Hazard Information

DANGER
Indicates a potentially or imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

Important Note: Indicates a situation which, if not avoided, may cause damage to the 
instrument. Information that requires special emphasis.

Overview

DANGER
Explosion hazard. Training in pre-entry testing, ventilation, entry procedures, 
evacuation/rescue procedures and safety work practices is necessary before entering 
confined spaces.

DANGER
Explosion hazard. If the installation is in a hazardous location, make sure to review the 
Hazardous Location Control Drawing (108001200) and all safety precautions in the 
FLO-DAR™ Intrinsically Safe Sensor User Manual (DOC026.53.00817).

The temporary mount assembly is for the installation of a FLO-DAR™ Sensor in various types 
of manholes without drilling holes or making permanent modifications.

Temporary mount assemblies are available for a range of surface spans and include a 
standard or extended frame. Refer to Table 1.

The foundation for the temporary mount assembly is a jack bar assembly with a jack on one 
end and a spring loaded foot on the other.

The jack bar assembly can be positioned vertically or horizontally between two rigid surfaces. 
Mounted on the bar is a slide with two setscrews. This permits horizontal and vertical 
positioning of the sensor.

There is a control lever (see Figure 1) on the jack mechanism with the word UP on it. With this 
lever in the UP position, operate the jack handle to extend the jack bar. The lever should be 
left in the UP position when installed. To remove the jack bar assembly, pull the lever out of the 
UP position and operate the jack handle to retract the jack bar. There is also a trigger on the 
jack handle that when the control lever is out of the UP position and the trigger is pressed, the 
jack bar will slide freely.

The temporary mount assembly uses standard ¾ inch pipe fittings as attachment points. Other 
commercially available pipe fittings can be added to easily solve different site configurations.
1
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Components
Refer to Figure 1 for the components included.

Table 1 Temporary mount assemblies

Frame Length Range Catalog No.

Standard

86–132 cm (34–52 in.) 800016401

132–178 cm (52–70 in.) 800016402

178–224 cm (70–88 in.) 800016403

226–272 cm (89–107 in.) 800016404

Extended

86–132 cm (34–52 in.) 800016301

132–178 cm (52–70 in.) 800016302

178–224 cm (70–88 in.) 800016303

226–272 cm (89–107 in.) 800016304

Figure 1 Temporary mount assembly components
1 Control lever 6 Clamp half, not threaded

2 Jack bar assembly 7 Clamp bolt, ¼–20 x 1 in. (8x) 

3 Slide 8 Standard Frame

4 ¾ x 24 inch extension pipe with tee fitting and bushing 9 Frame for Flo-Dar sensor with optional extended depth 
sensor5 Clamp half, threaded
2
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Install the temporary mount assembly
Important Note: Make sure the support structures will be able to handle the force of the 
jack (approximately 500 lb).

The installation objectives, alignment and leveling for the sensor and sensor frame are the 
same as for the permanent mount described in the FLO-DAR™ Sensor User Manual 
(DOC026.53.00817 or DOC026.53.00786).

1. Install the jack bar assembly in the manhole. As a general rule, the jack bar should be 
approximately 20–24 inches above the crown (top) of the pipe. To prevent rotation 
along the axis of the jack bar assembly due to the weight of the sensor, install the jack 
bar assembly as parallel to the pipe as possible. A slight angle is required to use the 
optional retrieval pole and hook (See Figure 2).

Compress the spring loaded foot approximately 32–38 mm (1.25–1.5 in.) or three to 
four cycles of the jack handle after initial contact with the wall.

2. Assemble the extension pipe and frame to the jack bar as shown in Figure 3.

3. Align and level the frame. Refer to the FLO-DAR Sensor user manual for specific 
dimension requirements based on sensor options. Review all safety precautions for 
hazardous location installations.

4. Once the temporary mount is positioned and leveled, tighten all bolts and setscrews.

Figure 2 Installation in manhole
1 Minimum angle to allow for sensor removal using retrieval pole and hook
3
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Assembly
Assemble the extension tube and frame to the jack bar as shown in Figure 3.

Note: The standard frame can be clamped from either end to define the direction that the sensor points. 
Determine the sensor direction, then clamp the frame.

Figure 3 Assemble components
1 Pipe cap 4 Frame

2 Setscrew 5 Clamp half, not threaded

3 Clamp half, threaded 6 Clamp bolt, ¼–20 x 1 in. (4x)
© Hach Company, 2007. All rights reserved. Printed in the U.S.A. Edition 1 December, 2007
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Specifications
Specifications are subject to change without notice.

Specification Details

Dimensions (W x D x H) 25.4 x 22 x 40 cm (10.0 x 8.7 x 16.0 in.)

Enclosure PC/ABS structural foam

Environmental rating NEMA 6P/IP68 (24 hours at 1.8 m (6 ft) submersion)

Weight (model FL900) 4.5 kg (10 lb)—no batteries; 6.3 kg (14 lb)—2 batteries; 8.2 kg (18 lb)—4 batteries

Operating temperature –18 to 60 ºC (0 to 140 ºF) at 95% RH

Storage temperature –40 to 60 ºC (–40 to 140 ºF)

Power requirements 8 to 18 VDC from batteries or external power source, 2.5 W max

Battery life Varies with sensor type, logging intervals, telemetry and environment.
For a 15 minute logging interval, with no modem, four 6V lantern batteries at room
temperature:

• Flo-tote 3 sensor 306 days
• Area Velocity sensor with AV9000 Analyzer 296 days
• Flo-Dar sensor 185 days

Note: For longer deployments use with Long Life Battery, PN 8542900.

Sensor ports 1, 2 or 4 ports

Connectors Stainless steel connectors

Datalog channels 16 maximum

Alarms Maximum of 16 channel alarms with high/high, high, low, low/low options. System
alarms include low battery, low RTC battery, low slate memory, slate memory full,
sensor time out, sensor ID.

Alarm actions Start the sampler, change the log interval, change the call interval, send an e-mail
or a text message (SMS) from logger or server.

Logging intervals 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30 or 60 minutes

Primary and secondary intervals for dynamic logging

Data storage Event log: 1000 events maximum in non-volatile flash memory

Sample history: 2000 sample events maximum in non-volatile flash memory

Datalog: 325,000 data points; 1128 days for 3 channels at 15-minute log intervals
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Specification Details

PC communication USB

RS232 (Baud rates: 9600, 19200, 38400, 57600, 115200)

Remote communication
(optional)

Wireless modem; CDMA2000 1xRTT or GPRS

Protocols Modbus RTU

Modbus ASCII

Mobile-Terminated SMS

Mobile-Originated SMS

TCP/IP

Timebase accuracy ±0.002%, synchronized every 24 hours with server software and modem

Supported sensors Flo-Dar, Flo-Dar with SVS, Flo-Tote, Rain Gauge, Submerged Area Velocity1,
Sigma 9501

Sampler interface Compatible with Sigma 900 Standard, Sigma 900 Max and Hach SD900 to support
set point sampling, flow-pacing and sample history logging

Certifications Logger: CE

Optional AC power supply: UL/CSA standards (cETLus)/CE

Modems: FCC, NB, IC, others may be available—contact the manufacturer for more
information.

Warranty 1 year

General information
In no event will the manufacturer be liable for direct, indirect, special, incidental or consequential
damages resulting from any defect or omission in this manual. The manufacturer reserves the right to
make changes in this manual and the products it describes at any time, without notice or obligation.
Revised editions are found on the manufacturer’s website.

Safety information
Please read this entire manual before unpacking, setting up or operating this equipment. Pay attention
to all danger and caution statements. Failure to do so could result in serious injury to the operator or
damage to the equipment.
Make sure that the protection provided by this equipment is not impaired. Do not use or install this
equipment in any manner other than that specified in this manual.

Use of hazard information

D A N G E R 
Indicates a potentially or imminently hazardous situation which, if not avoided, will result in death or serious injury.

W A R N I N G 
Indicates a potentially or imminently hazardous situation which, if not avoided, could result in death or serious injury.

C A U T I O N 
Indicates a potentially hazardous situation that may result in minor or moderate injury.

1 This device attaches through an external module. Refer to External devices on page 27.
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N O T I C E 
Indicates a situation which, if not avoided, may cause damage to the instrument. Information that requires special
emphasis.

Precautionary labels
Read all labels and tags attached to the instrument. Personal injury or damage to the instrument could
occur if not observed. A symbol on the instrument is referenced in the manual with a precautionary
statement.

This is the safety alert symbol. Obey all safety messages that follow this symbol to avoid potential injury.
If on the instrument, refer to the instruction manual for operation or safety information.

This symbol, when noted on a product enclosure or barrier, indicates that a risk of electrical shock and/
or electrocution exists.

This symbol, if noted on the instrument or in the manual, indicates a risk of instrument damage due to
electrostatic discharge.

This symbol, if noted on the instrument, indicates that RF energy is emitted at or near this location.

Electrical equipment marked with this symbol may not be disposed of in European public disposal
systems after 12 August of 2005. In conformity with European local and national regulations (EU
Directive 2002/98/EC), European electrical equipment users must now return old or end-of-life
equipment to the Producer for disposal at no charge to the user.
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return end-
of-life equipment, producer-supplied electrical accessories, and all auxillary items for proper disposal.

Confined space precautions

D A N G E R 
Explosion hazard. Training in pre-entry testing, ventilation, entry procedures, evacuation/rescue
procedures and safety work practices is necessary before entering confined spaces.

The information that follows is supplied to help users understand the dangers and risks that are
associated with entry into confined spaces.
Definition of a confined space:
A confined space is any location or enclosure that has (or has the immediate potential for) one or more
of the following conditions:

• An atmosphere with an oxygen concentration that is less than 19.5% or more than 23.5% and/or a
hydrogen sulfide (H2S) concentration that is more than 10 ppm.

• An atmosphere that can be flammable or explosive due to gases, vapors, mists, dusts or fibers.
• Toxic materials which upon contact or inhalation can cause injury, impairment of health or death.

Confined spaces are not designed for human occupancy. Confined spaces have a restricted entry and
contain known or potential hazards. Examples of confined spaces include manholes, stacks, pipes,
vats, switch vaults and other similar locations.
Standard safety procedures must always be obeyed before entry into confined spaces and/or locations
where hazardous gases, vapors, mists, dusts or fibers can be present. Before entry into a confined
space, find and read all procedures that are related to confined space entry.
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Product overview
The FL900 series flow loggers are used in open-channel flow monitoring studies such as inflow &
infiltration (I&I), combined sewer overflow (CSO), capacity and planning and storm water runoff
monitoring.
Data is collected from attached sensors and logged for future retrieval. The sensors can be added or
changed in the field. Depending on the model, up to four sensors can be connected. The data can be
retrieved directly through a USB or RS232 cable or remotely through a wireless network with Flo-Ware
desktop software and FSDATA server software. Refer to Figure 1. The FL900 Series loggers can also
connect to an external power source, rain gauge or be used to pace a Sigma sampler.
The wireless option and the number of available connectors varies with the model of the logger. Refer
to Figure 2 and Figure 3.

Figure 1  System overview with wireless option
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Figure 2  Connectors—side 1

1 Sensor (all models) 3 Computer—USB or RS232 cable (all models)

2 Sensor (FL902, FL904 only) 4 Auxiliary—external power or sampler (all but FL900)

Figure 3  Connectors—side 2

1 Sensor (FL904 only) 3 Antenna option (all but FL900)

2 Sensor (FL904 only) 4 Rain gauge (all but FL900)

Product components

W A R N I N G 
Electromagnetic radiation hazard. To meet regulatory radio safety requirements for this modem, do not use or install
the device with an antenna that is not supplied by the manufacturer. Make sure that all antennas are kept at a
minimum distance of 20 cm (7.9 in.) from all personnel in normal use.

Make sure that all components have been received. Refer to Figure 4. If any items are missing or
damaged, contact the manufacturer or a sales representative immediately.
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Figure 4  FL900 series logger components

1 Logger 3 D-ring with threaded lock

2 Cable, suspension 4 Batteries, 6 V alkaline (4x)

Apply power to the Logger

Install the batteries

W A R N I N G 
Potential explosion hazard. Use only new, fully charged alkaline batteries from the same manufacturer. Non-alkaline
batteries can cause safety hazards.

N O T I C E 
Do not over-tighten the cover. Tighten until the cover just touches the O-ring, then tighten one-quarter to one-half
turn maximum from O-ring contact. Refer to step 3 on page 10. Keep the O-ring lubricated with silicone grease.

The instrument can use two or four 6-V batteries for power. Use 2 batteries for short-term use or 4
batteries for long-term use (for battery life, refer to Battery life). When only 2 batteries are used, put
both batteries on the same side of the compartment (A-A or B-B). Refer to the illustrated steps
on page 10.
Changes in temperature and pressure can cause the battery compartment cover to be difficult to
remove by hand. If this occurs, a tool can be used to remove the cover (Figure 5).
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Figure 5  Battery cover removal
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Attach an external power supply (optional)

W A R N I N G 
Potential explosion hazard. The instrument is not approved for use in hazardous locations.

The instrument can be powered by an external long-life battery, an SD900 power supply or other source
that can supply power in the specified range (refer to Specifications on page 3 and Replacement parts
and accessories on page 25). If the logger has both external power and internal batteries, the internal
batteries are used as an auxiliary power supply. When the external power falls below approximately 9
V, the internal batteries supply power until the voltage from the external source is above 9 V.

1. Install the external power source in a safe location near the logger. Be sure to obey all safety
precautions for the power supply.

2. Attach the cable from the power source to the AUX connector on the logger (Figure 6).
3. Apply power to the power source, if applicable.

Figure 6  External power options

1 2-conductor power cable (Figure 7) 3 SD900 power supply

2 Power adapter cable 4 Long-life battery
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Figure 7  2-conductor power cable wiring

1 Power—#16 AWG red 2 Common—#16 AWG black

System startup

Install the Flo-Ware FL900 Driver
Note: During driver installation this message will appear: "The following device has not passed the Windows Logo
testing to verify its compatibility with Windows. Continuing your installation of this software may impair the correct
operation of your system either immediately or in the future. Microsoft strongly recommends that you stop this
installation now and contact the hardware vendor for software that has passed Windows Logo testing." Hach
engineers have fully tested this product and determined that it is compatible with Windows. Press the "Continue
anyway" button to finish the installation.
Pre-requisite: Before the FL900 logger is attached to a computer, make sure that Flo-Ware is installed
on the computer.
The FL900 Series Driver must be installed on the PC to communicate with the logger.

1. Find the link for the FL900 Series Driver on the Flo-Ware CD or from the website
http://www.hachflow.com/p_soft_floware_down.html

2. Click on the link and run the application. The install wizard starts.
3. Follow the on-screen instructions to install the driver. Use the recommended settings.

Attach the logger to the computer
Pre-requisite: Make sure that the FL900 driver is installed on the computer.
Connect only one logger to the computer.

1. Attach the logger to the computer (Figure 8).
2. When a USB cable is attached for the first time, the Found New Hardware wizard opens. Run the

new hardware wizard to install the USB driver for the logger. When finished, the message “Your
new hardware is installed and ready to use” is shown. In the event the wizard does not run or the
install fails, contact Hach Flow Tech Support to assist with trouble shooting your specific operating
system.
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Figure 8  Attach the logger to a computer

Attach a sensor or external devices to the logger
Pre-requisite: Make sure that the connection status is offline.

W A R N I N G 
Sensor Hazardous Locations and RF Exposure Hazards. Some sensors have RF radiation exposure hazards and
are used in explosive atmospheres. See sensor manual warnings and instructions before connecting a sensor to
the logger.

The number of sensors that can attach to the logger varies with the model of the logger. Some sensors
must attach to an external module that is used as an interface between the sensor and the logger. 
Figure 10 shows the AV9000 Area Velocity Analyzer module on the side of the logger and the
connection to a submerged area/velocity sensor.

1. If the sensor cable has connectors on both ends, attach the cable to the sensor first.
2. Attach the sensor (or module) to any SENSOR port on the logger (Figure 9 or Figure 10). Tighten

the connector by hand.
Note: For rain gauges, attach the sensor to the RAIN connector.

3. If the sensor uses an external module, attach the module to the logger, then attach the sensor to
the module (Figure 10).

4. Align the desiccant hub vertically and make sure that the air port points down (Figure 9).
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Figure 9  Attach a sensor to the logger

Figure 10  Attach a sensor to an external module

Attach an external module
An external module must be used as an interface between some sensor types and the logger. The
external module is mounted on the side of the logger (Figure 10 on page 14). Refer to the documentation
that is supplied with the module for mounting instructions.
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Attach a sampler
The logger can attach to a Sigma 900 Standard, Sigma 900 Max or Hach SD900 sampler for flow-
paced and set point sampling. The sampler also supplies power to the logger and to attached sensors.
Connect the auxiliary cable to the AUX port on the logger and to the auxiliary port on the sampler. To
make a sampler program, refer to the documentation that is supplied with the sampler.

User interface
The indicators on the user interface show the status of the instrument and the modem. Refer to 
Figure 11 and Table 1.

Figure 11  User interface

1 Instrument without modem 2 Instrument with modem

Table 1  LED status indicators

Indicator LED color Description

Green Flashes every 3 seconds during normal operation. Flashes every 15
seconds during sleep mode.

Red Flashes when an attached sensor does not agree with the logger program,
an expected sensor is not found or the sensor operation has failed.

Green Stays green during a call to the server.

Red Flashes red if the call to the server failed.

Program a unit equipped with a modem
W A R N I N G 

Electromagnetic radiation hazard. To meet regulatory radio safety requirements for this modem, do not use or install
the device with an antenna that is not supplied by the manufacturer. Make sure that all antennas are kept at a
minimum distance of 20 cm (7.9 in.) from all personnel in normal use.

For units without a modem, refer to Basic setup on page 21.

Set up the wireless account
Note: Adequate cellular coverage from the selected carrier must be verified for each site before a logger with a cellular
modem is purchased.
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N O T I C E 
Network and access point security is the sole responsibility of the customer using the wireless instrument. The
manufacturer will not be liable for any indirect, special, incidental or consequential damages caused by a breach
in network security.

When the logger has a modem, data can be sent from the logger to the internet for remote access. The
user must first open an account with a mobile (wireless) provider. The instrument is then registered to
the data-hosting server (FSDATA), and the applicable communication settings are programmed into
the logger with Flo-Ware. If the modem was activated at the factory, go to Add the logger to the FSDATA
Server on page 18.
Pre-requisite: Make sure that the logger, logger test certificate and antenna are nearby.
Mobile (wireless) providers use CDMA or GPRS technology for data transmission.
Note: For optimal troubleshooting, install the Flo-Ware driver, add the logger to the FSDATA server, and verify
telemetry before visiting the deployment site.

1. Gather your account information (Open an account with a provider).

a. Find the MEID number from the label.
b. Find the modem carrier model from the label.

2. Contact a wireless provider to start service on the modem. Request a data plan with a minimum 10
MB of data per month and SMS. (SMS is optional but required to transmit alarm notifications to an
email or mobile number).

a. Give the MEID number to the provider. If requested, give the carrier model, also found on the
transmitter label (Open an account with a provider).

b. Record the data number for the modem.
3. Use the modem diagnostics in Flo-Ware to verify operation (refer to the Flo-Ware documentation).

Figure 12  Transmitter Label Example (for Carrier Model and MEID number)

Install a SIM card (GPRS only)

N O T I C E 
Potential Instrument Damage. Delicate internal electronic components can be damaged by static
electricity, resulting in degraded performance or eventual failure.

N O T I C E 
The instrument enclosure can break if the cover screws are over-tightened. Tighten the cover screws by hand with
a maximum torque of 2.0 Nm (20 in./lb). Make sure that the gasket is lubricated with grease.

If the instrument contains a GPRS modem, a SIM card from the mobile carrier must be installed (refer
to the illustrated steps on page 17).
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Set up a GPRS account (AT&T modem)
Note: If requested, provide the IMEI and modem carrier model found on the transmitter label on the logger.

1. Contact a wireless provider and request an activated SIM card with the following capabilities:

a. GPRS data
b. PIN disabled
c. A minimum of 10 MB of data per month
d. SMS (optional but required to transmit alarm notifications to an email or mobile number)

2. Record the data number for the modem (APN number).
3. Install the SIM card in the logger. Refer to Install a SIM card (GPRS only) on page 16.
4. Use the modem diagnostics in Flo-Ware to verify operation (refer to the Flo-Ware documentation).

Attach an antenna (wireless option)

D A N G E R 
RF Radiation Exposure Hazard. Use of antennas other than those supplied by Hach for the FL900 is not
recommended. In normal use, a minimum distance of 20 cm (7.9 inches) from transmitting antenna is required to
assure user safety.

An antenna can be attached to the instrument for wireless communication. Various antenna options
are available. Refer to Replacement parts and accessories on page 25. Attach an antenna directly
to the logger or attach an antenna cable to the ANTENNA connector (Figure 13).

Figure 13  Attach Half-wave antenna

Add the logger to the FSDATA Server
Pre-requisite: Serial number of the logger
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Figure 14  Serial number location

N O T I C E 
Be sure to enter the serial number and SVC correctly to prevent communication failure.

1. Go to the website http://fsdata.hach.com to access the FSDATA server.
2. Enter the user name and password:

• User name—the default user name is the 8-digit customer ID number
• Password—the default password is HachWebData

3. Go to Instruments>Instrument Manager.
4. Record the SVC (Server Verification Code) from the upper left corner of the screen:

_______________________
5. Click ADD NEW. The Add Instrument window opens.
6. Enter the serial number (SN) of the logger (Figure 14).
7. Select the Instrument Type.
8. Select the Active check box and click OK. The instrument is shown in the Instrument Manager.

Configure Flo-Ware for remote communication
Pre-requisites: The logger must be attached to the computer. An account with a network provider
must be set up, and the server must be configured.
The settings for remote communication must be entered into Flo-Ware and then written to the logger.

1. Open a communication session with the logger:

a. Open Flo-Ware.
b. In the Options panel, select FL900 Series>Communications. The FL900 series driver window

opens.
c. Click the CONNECT button . The Communications window opens.

d. Select the port on the computer where the logger is attached (serial or USB) and click OK.
Note: If the sensor mismatch message is shown, select "Create new program based on sensors connected."

e. Make sure that the connection status shows Direct Connect- Online.
2. Go to Programming>Site Information. Enter the information for the desired site. Select Time Zone.
3. Click on Communications. Complete the Remote Settings information:

Option Description

Sprint or Verizon No additional configuration is necessary.

GPRS Select the network provider and the modem frequency. (For US locations,
850/1900 MHz. For outside the US, contact the provider for the modem frequency.)
Enter the user name and password, if applicable.
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Option Description

Primary Call Interval The frequency that the logger calls the server, not to exceed the logging interval.

Secondary call interval The frequency that the logger calls the server during an alarm condition.

Server Verification Code The account number that allows a connection to the server.

4. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to the logger. To
save the data, select No and download the data to a safe location. Select Yes to erase
all data and update the logger with the new program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings of the
computer. Set Logger Clock—the logger uses the date and time settings that are set by
the user. If the unit has a modem, the logger automatically uses the date and time settings
of the server.

A pop up screen will show success or failure.
5. Go to Data Log Setup tab. Select data log channels and logging intervals.
6. Click Write to Logger to save.

Verify the telemetry (wireless option)
The user can manually send a call to the server to make sure that the network communication is good.

1. Temporarily attach the antenna to the logger to test the antenna and the cell coverage at the site
location before installation.

2. Touch the magnet to the call initiation target (Figure 15). The modem LED indicator changes to
green.

3. Look at the modem LED indicator during the call (45 to 90 seconds) and wait for a change:

• LED goes off—the call to the server was successful.
• LED flashes red—the call to the server failed.

Note: If the connection failed, refer to page 24 of this instrument user manual for more information.

Figure 15  Call the server

1 Call initiation target 2 Magnet
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Verify the telemetry with Flo-Ware

1. In Flo-Ware>FL900 Driver, select Diagnostics>Modem.
2. Make sure the registration status is either home or roaming. If blank or "identify" is shown, the

connection has failed.
3. Adjust the antenna for optimum signal strength and quality.
4. Click Call Server to make a call to the network.

A pop up screen will indicate success or failure.

Troubleshooting telemetry

• Make sure the SVC is correct.
• Make sure the serial number is registered and active on the host server.
• Make sure the modem is enabled and the Hach IP address has been correctly entered.
• If the problem persists, contact Technical support at 800-368-2723, or www.hachflow.com.

Use the mobile SMS option
The FL900 modem can be configured to send or receive SMS messages. Refer to the Flo-Ware
documentation for configuration information.
During a predefined alarm condition (e.g. battery or high level), an SMS message can be sent directly
from the logger to an email address or a mobile telephone. This message is sent in addition to the
alarm messages that are sent from the server.
A mobile telephone can be used to send an SMS message to the logger (Table 2). The logger looks
for new SMS messages during each call to the server. If the message requires a response from the
server, the SMS message is forwarded from the logger to the server on the next call.

Table 2  SMS message commands

SMS Command Action

CURR? or STATUS? Receive the current status of the FL900 and any sensors connected to it

SVC? Receive the current value of the Server Verification Code

SVC=XXXXXXXX To set the current value of the Server Verification Code using a text message

Basic setup
The information in this manual can be used to make a simple program for the logger and to calibrate
the sensors. Refer to the Flo-Ware documentation for advanced options. Complete the sections in the
order that they are shown.

Make a basic logger program
A basic program must be written to the logger to specify the channels to be logged.

1. Open a communication session with the logger:

a. Open Flo-Ware.
b. In the Options panel, select FL900 Series>Communications. The FL900 series driver window

opens.
c. Click the CONNECT button . The Communications window opens.

d. Select the port on the computer where the logger is attached (serial or USB) and click OK.
Note: If the sensor mismatch message is shown, select "Create new program based on sensors connected."

e. Make sure that the connection status shows Direct Connect- Online.
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2. Complete the information in the Site Information menu:

Option Description

Site Identification Enter a unique name for the site.

Time Zone Select the correct time zone for the site.

3. Click on the Datalog Setup menu.
4. Select the channels to be logged in the Select Datalog Channels section:

a. Expand the tree for the Logger channel group. The Power Supply channel is always shown in
this group. Logging the power supply will provide values for the battery level. An alarm could
be set at a specific level to alert the account manager of a low level, thus prompting a field visit
to change the batteries and prevent lost data. If the logger contains a port for a rain gauge, the
Rain channel is also shown. To include a Logger channel in the datalog, select the check box
next to the channel name.

b. Expand the tree for each Port[1](Sensor Name) channel group to view the available channels
for the sensor. If the check box next to Logger or Port[1] is selected, all of the channels in the
group are automatically selected.

c. To include a Sensor channel in the datalog, select the check box next to the channel name. The
log channel count increases each time a channel is selected.
Note: For loggers with multiple sensor ports, the port number is added to the channel name. For example,
Velocity 3 is the velocity channel name for sensor port 3.

5. To set the logging interval for a channel group:

a. Click on the channel group name, for example Port1 (Flo-Dar). The logging intervals are shown.
b. Select the interval from the drop-down list. The primary logging interval is used for normal

operation. The secondary logging interval is used during alarm conditions.
Note: The logging interval cannot be set for an individual sensor channel.

6. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to the logger. To
save the data, select No and download the data to a safe location. Select Yes to erase
all data and update the logger with the new program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings of the
computer. Set Logger Clock—the logger uses the date and time settings that are set by
the user. If the unit has a modem, the logger automatically uses the date time settings of
the server.

Calibrate the sensor with the Cal Wizard
Pre-requisite: The logger must be connected to the computer and must be online for calibration.
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The sensor can be configured and calibrated with the calibration wizard. To calibrate the sensor
manually, refer to the sensor manuals or Flo-Ware manual.

1. Click the Programming tab.
2. Click on Sensor Port[1] (sensor name).
3. Click on the CAL WIZARD button. The Calibration Wizard window opens.
4. Select the options on each screen. When the Calibration Complete screen is shown, click

FINISH.
5. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost,
Continue?

All data that is stored in the logger is erased when a program is written to the logger. To
save the data, select No and download the data to a safe location. Select Yes to erase
all data and update the logger with the new program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings of the
computer. Set Logger Clock—the logger uses the date and time settings that are set by
the user. If the unit has a modem, the logger automatically uses the date and time settings
of the server.

The installation is complete. The Status light should flash green if the programming was successful.

Site installation
W A R N I N G 

Personal injury hazard. Only qualified personnel should conduct the tasks described in this section of the manual.

Hang from a cable

N O T I C E 
Do not use the handles to hang the logger. The handles are not designed to hold the weight of the logger.

The logger can hang from a cable for installation in an area such as a manhole.

1. Connect a cable to the eye bolts on the top of the logger. Refer to Figure 16.
2. Hang the cable from a strong support such as an optional spanner bar.
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Figure 16  Hang the logger from a cable

Install on a wall bracket
The logger can be attached to a wall, pole or ladder. Refer to the documents that are supplied with the
hardware for installation instructions.

Maintenance
W A R N I N G 

Personal injury hazard. Only qualified personnel should conduct the tasks described in this section of the manual.

D A N G E R 
RF Radiation Exposure Hazard. Use of antennas other than those supplied by Hach for the FL900 is not
recommended. In normal use, a minimum distance of 20 cm (7.9 inches) from transmitting antenna is required to
assure user safety.

Clean the instrument
Clean the exterior of the instrument with a moist cloth and a mild soap solution.

Replace the batteries

W A R N I N G 
Potential explosion hazard. Use only new, fully charged alkaline batteries from the same manufacturer. Non-alkaline
batteries can cause safety hazards.

Replace the batteries with the same type and rating. Refer to Install the batteries on page 8 and 
Specifications on page 3.
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Replace the desiccant
The desiccant is located in the battery compartment. To remove the battery cover, refer to Install the
batteries on page 8. The desiccant absorbs moisture from the air and prevents corrosion to the
instrument components. The desiccant beads change color when they become saturated. Replace the
desiccant when the beads change from a yellow to a green color (refer to Figure 17). As a best practice,
replace the desiccant when the batteries are replaced.

Figure 17  Desiccant replacement

Troubleshooting
If problems occur in the system, try to find whether the problem is with the sensor, the logger or the
cable connections.

• Examine all connections to the sensors. Make sure all connections are tight.
• Remove and examine the sensor connectors for moisture. Clean and dry if necessary.
• Examine the sensors for debris and remove the debris.
• Examine the Event Log for problem events.

Communication failure
If a call was sent to the server but the connection failed, complete the following tasks:

• Disconnect and apply power to the instrument.
• Adjust the antenna to increase the signal strength.
• Log on to the server and make sure that the serial number was entered correctly and that the SVC

used for configuration was recorded correctly.
• Make sure that the communication settings were entered correctly in the FL900 driver window.
• Connect the logger to the computer and open a communications session. In the FL900 driver

window, click on the Diagnostics tab and then the Modem menu. The Registration Status should be
Home.

• If there is no resolution, call Tech Support at 800-368-2723, or email hachflowsales@hach.com.

Replacement parts and accessories
Note:  Product and Article numbers may vary for some selling regions. Contact the appropriate distributor or refer to
the company website for contact information.
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Replacement parts

Description Item no.

Battery compartment cover 8524400

Desiccant cap assembly (battery compartment desiccant) 8754900

Desiccant tube assembly (battery compartment desiccant) 8535200

Desiccant, replacement beads (1.5 can bulk) 8755500

Eyebolts, 1/4–20 x 2.5-in. stainless steel 8535500

Gasket, top cover 8533300

Logger handle 8524200

Lubricant, silicone 0.25 oz 000298HY

Magnet assembly 8537800

O-ring for battery cover 8533400

Cables

Description Item no.

Cable, external power, 2-wire, 9 ft 8528700

Cable, external power, 2-wire, 25 ft 8528701

Cable, communication, RS232 8528200

Cable, communication, USB 8528300

Cable, connect to sampler, 9 ft 8528400

Cable, connect to sampler, 25 ft 8528401

Power

Description Item no.

Battery, 6 V lantern 11013M

Battery, long-life alkaline 8542900

Long-life alkaline battery pack top cap adapter and cable 8543000

Cable, power supply adapter (3 pin to 7 pin) 8528600

Power Supply, 110–120 VAC, US plug—requires 8528600 adapter cable 8754500US

Power Supply, 110–120 VAC, Australia plug—requires 8528600 adapter cable 8754500AU

Power Supply, 110–120 VAC, EU plug—requires 8528600 adapter cable 8754500EU

Power Supply, 110–120 VAC, Italy plug—requires 8528600 adapter cable 8754500IL

Power Supply, 110–120 VAC, UK plug—requires 8528600 adapter cable 8754500UK
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Mounting hardware

Description Item no.

Manhole Support Bracket/Spanner, 18–28 in. 9542

Manhole Support Bracket/Spanner, 28–48 in. 9557

Manhole Support Bracket, 18–27 in. 5713000

Suspension Cable, 16 in. 8544300

Suspension Cable, 30 in. and D-ring (standard) 4920

Wall-mount Bracket with ladder hanger 8544500

Wall-mount Bracket without ladder hanger 8542700

Antennas

Description Item no.

Antenna, traffic-rated burial (824–960, 1850–1990 MHz) 8537600

Antenna, half-wave (824–894, 1850–1990 MHz)—US 5228400

Antenna, half-wave (870–960, 1710–1880 MHz)—EU 5255300

Antenna, traffic-rated manhole lid (824–896, 1850–1990 MHz)—US 5255400

Antenna, mini-wing (824–960, 1710–2170 MHz)—US 6241804

Extension cable, 15 ft 5244000

Extension cable, 70 ft 5249100

External devices

Description Item no.

Rain Gauge with 100-ft cable 8542800

Connector for Rain Gauge to FL900 8547700

AV9000 Analyzer Module (required to attach a Submerged Area/Velocity Sensor) 8531300

IM9001 Interface Module (required to attach a Sigma 950 Flow Meter) 8549800

For samplers, refer to www.hach.com for part numbers and accessories
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U.S. and countries other than EU
HACH COMPANY
4539 Metropolitan Court
Frederick, MD, 21704-9452, U.S.A.
Tel. (800) 368-2723
Fax (301) 874-8459
hachflowsales@hach.com
www.hachflow.com

Marsh-McBirney and Sigma Flow 
Products (except Sigma Flow 
Products in France and the UK)
FLOWTRONIC, SA.
Rue J.H. Cool 19a
B-4840 Welkenraedt, Belgium
Tel. +32 (0) 87 899 799
Fax +32 (0) 87 899 790
www.flow-tronic.com

France and UK
(Sigma Flow Products Only)
HACH LANGE GmbH
Willstätterstraße 11
D-40549 Düsseldorf, Germany
Tel. +49 (0) 211 5288-0
Fax +49 (0) 211 5288-143
E-mail: info@hach-lange.de
www.hach-lange.com

© Hach Company/Hach Lange GmbH, 2010-2011. All rights reserved. Printed in U.S.A.
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Flo-Ware Import Data Driver 
 
Using the Import Data Driver 

1. Start Flo-Ware 
 
2. Select “Import Data” from the “Import Data Driver” menu 
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3. Click “Select” and choose the file to import.  Select the “File Type”, “Data Type” 

and the template.  (The template selection will only be available if a template has 
previously been saved.) 
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4. Click “Next” and the column configuration screen will be displayed. 
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5. Check the box and configure the date/time column.  (A date/time column is 

required for the data to be imported into Flo-Ware.)  Only the “Data Type” needs 
to be selected for the date/time column. 

 

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 321 of 433



 
6. Check and configure any other columns to be imported. 

If level and velocity data is imported and all of the necessary site information 
(entered later) is known, the column containing flow does not need to be 
imported.  In this case Flo-Ware can automatically create a flow theme and 
calculate flow. (This only applies to data from MMI instruments, currently only 
Flo-Dar and Flo-Tote 3). 
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7. Click “Next” and choose the row where the data begins.  (Row 6 would be 

entered for the example below). 
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8. Click “Next” and enter the site information for the data to be imported.  This 

information is required if Flo-Ware is to calculate flow. 
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9. Click “Next” and select the velocity and level columns that are to be used to 

calculate flow.  If these are not selected, Flo-Ware will not create a flow theme 
and flow will not be calculated. 
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10. Click “Next” to import data into Flo-Ware. 
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Start-Up Guide  
 

Flo-Dar Open Channel Flowmeter  
with Surcharge Velocity Sensor Option 

 
March 2005 

P/N 105006001 
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 1) Locate the following parts (See Figure 1): 
 
     1) Flo-Dar Sensor                                   7) Extension Pipe, Tee Fitting, and Bushing 
     2) Flo-Dar Logger                                    8) Clamp Set with qty. (8) ¼-20 Bolts 
     3) Flo-Dar Communication Cable          9) Desiccant Capsule 
     4) Flo-Ware Software CD                               10) Laser-Alignment Tool 
     5) Sensor Mounting Frame                              11) Installation & Operations Manual 
     6) Jack-Bar Assembly                            12) Start-Up Guide (not pictured) 
      

Getting Started 
 

Locate parts……………………………………………………………………………….2 
Load Flo-Ware Software onto your Laptop………………………………………………3 
Set up the Mounting Frame and Jack-Bar Assembly……………………….……………3-6 
Install Sensor……………………………………………………………………………...6 
Connect the Data Logger………………………………………………………………….6 
Connect your Laptop and Configure the Data Logger using Flo-Ware….……………....7-11 
Collect Real Time Readings to Confirm Operation……………………...………………12–13 
Secure the Data Logger and Sensor Cable and Leave the Site………..…………………13-14 
 

Figure 1 

1 

2 
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4 
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11 
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2) Load Flo-Ware Software onto your laptop computer. 
 
1. Insert the “Flo-Ware For Windows Resources CD” into your drive. 
2. Select (single-click) “floware4.exe” from the “Software” box on your screen. 
3. Select “Save” from the “File Download—Security Warning” screen. 
4. Select “Save” from the “Save As” screen. 
5. Select “Run” from the “Download Complete” screen. 
6. Select “Run” from the “Internet Explorer—Security Warning” screen. 
7. An installation wizard will initiate and load the files onto your hard drive. 
8. Select the language you want to use from the “Select Language” screen. 
9. Select “Next” from the “Welcome” screen. 
10. Select “Next” from the “Choose Destination Location” screen. 
11. Select “Next” from the “Select Components” screen. 
12. Select “Next” from the “Start Installation” screen. 
13. Select “Finish” from the “Installation Complete” screen. 
14. Scroll down the screen and find “Flo-Dar / SVS” on the left side of the screen. Select (single-

click) “flodar.exe” from that box on your screen 
15. Select “Run” from the “File Download—Security Warning” screen. 
16. Select “Run” from the “Internet Explorer—Security Warning” screen. 
17. An installation wizard will initiate and install the files onto your hard drive. 
18. Select “Finish” from the “Flo-Dar / SVS File Driver Installation” screen. 

 
NOTE:  There are ample help files on the “Flo-Ware for Windows Resources CD” 

 
3) Set up the mounting frame and jack-bar assembly. 
 
     A) Install the jack-bar assembly in the manhole. As a general rule, the jack-bar should be                     
          approximately 20” to 24” above the crown (top) of the pipe. In order to reduce move- 
          ment of the jack-bar due to the cantilever action of the sensor, the jack-bar should be  
          located as parallel to the pipe and invert of the manhole as possible. 
 
                           

MOST Desirable Jack-Bar Mount                                                  LEAST Desirable Jack-Bar Mount 
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 NOTE:  If site conditions require the jack-bar to be located oblique to the line of flow, it 
 will still function but it will have to be checked, more carefully, for the possibility of  
 rotating out of position when the weight of the sensor is applied to the frame. 
 
         B) Assemble the frame, clamp-set, bushing, tee, and extension as shown in figure 2. 
              Position the frame as close as possible to the lip of the pipe by sliding the assembly  
              along the jack-bar with the slide. Be sure to secure the set-screw. 

                                                         
        C) Set the elevation of the frame (measured to the top of the frame tubes) to be 6” 
             above the inside crown of the pipe (for pipe I.D. under 25” ) or 5” above the  
             inside crown of the pipe (for pipe I.D. of 25” and greater). An easy way to set the                  
             frame elevation is to measure the distance from the bottom of the manhole invert to 
             the top of the mounting frame tubes. (This assumes that there is no drop or hydraulic      
             jump from the lip of the pipe to the invert) Set the dimension to equal the pipe I.D. plus  
             6” (for pipe I.D. under 25”) or the pipe I.D. plus 5” (for pipe I.D. of 25” or greater). 

D) If you are not interested in measuring flow under sur-
charge conditions, or if you are sure the site will not sur-
charge, you can mount the sensor at any elevation above 
the surface of the water as long as the frame is within 60” 
of the water surface. When the sensor is mounted at 
higher elevations than those shown in Figure 3, it will 
still read  normal velocity and level readings. Surcharge 
level will still be recorded properly, but surcharge veloc-
ity readings will not be possible. If you are mounting the 
sensor at higher elevations, it is still necessary to confirm 
the location of the velocity radar beam as described on 
pages 5 & 6 of this guide.  

Figure 2 

Figure 3 
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        E) Align and level the frame by placing the laser alignment tool in the frame as shown  
             in figure 4. Utilize the bubble-level on the tool to level the frame. 

  
        F) Snap the laser-pointer into the laser alignment tool as shown below in figure 5. It is a 
             tight fit. Make sure the pointer is firmly and evenly seated in its slot as shown.  

  
        G) With the laser-pointer snapped into the tool, as shown, place the alignment tool back 
             into the frame. The laser is now set up to duplicate the velocity radar beam angle. 
             Use the laser-pointer to shine the beam onto the surface of the water. Ideally, the  
 beam should be aligned so that it lands in the middle of the surface of the water  
             inside the pipe.  
 
 NOTE:  There are numerous adjustment points on the frame and jack-bar assembly. 

 

Figure 4 

Figure 5                         
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        H) Remove the laser-pointer from the tool and re-install it into the tool as shown below in  
             figure 6. With the laser-pointer in the position shown, it is now set up to duplicate the  
             ultra-sonic level transducer beam location. 
        I) Align the beam so that it lands in the middle of the channel you are measuring. 

  
 NOTE:  You may have to check level, velocity laser alignment, and level laser alignment 
 several times to ensure all three are correct. Adjusting one or more of the alignments will 
 often affect one or more of the other adjustments!  It is critical to remember to tighten all 
 bolts on the jack-bar and clamp set to assure that the sensor frame does not move, once  
 positioned correctly. 

4) Install the Sensor. 
      A) Gently lower the sensor into the mounting frame and lock it in place by rotating the bail  
            assembly (located on top of the sensor) 90 degrees. The two locking arms will extend  
            out to engage the slots in the vertical side webs of the frame ensuring that the sensor 
            will not dislodge from the frame, particularly if the manhole surcharges. 
 
 NOTE:  Make sure the sensor is placed in the frame so that the cables are exiting the  
  sensor on the downstream (manhole effluent) side. (see Figure 7 below) 
 
5) Connect the Data Logger.  
     A) Connect the sensor cables to the data logger. Make sure the grey cable-end connects to   
            the connector marked grey. Connect the yellow cable-end to the connector marked  
             yellow. Tighten the threaded cable connector-ends securely to the data logger connect- 
             ors.  
      B) Remove the desiccant capsule from the vacuum-sealed bag and plug it onto the brass 
           A.P.R. fitting (located next to the yellow cable connector) on the data logger. See Figure 
           8 below. 

Figure 6 

Figure 7                                                              Figure 8                                                            
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6) Connect your Laptop and configure the Data Logger using Flo-Ware Software. 
 
     A) Connect the interface cable from the data logger to the laptop’s 9-pin serial port. 
 
 NOTE:  If your laptop does not have a 9-pin serial port, you will have to use a 
              USB port with a USB-to-serial port adapter (not provided by Marsh-McBirney). 
 
       B) Double-click the “Flo-Ware” icon on your computer’s desktop. 
       C) When Flo-Ware opens, you will see the screen shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         D) Place your cursor on the line that says “Communicate with an instrument” and single- 
              click. A small pop-up window will open. Place your cursor over the “Flo-Dar” line  
              and single-click. A second pop-up window will appear. Single-click on the word “com- 
              munications”. The site set-up screen will appear as shown below. 
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             E)  Proceed to enter your specific site information into the appropriate boxes in the site  
                 set-up screen. An example of a typical set-up is shown below, along with explanations- 
                 actions of the input required from the user. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Site I.D. and Location are self-explanatory. You MUST enter something in the site I.D. box 
in order for the program to work. 

• Cycle time is the time interval between the start of each sample. 
• Number of samples is the number of 1-minute samples that the instrument will take at the 

beginning of each cycle. 
• Flow Units can be selected by using the pull-down arrow to view the available choices.  
• Start Type is either immediate or delayed. If you choose a delayed start, you can use the 

pull-down arrow to reveal a calendar box and time box. You can use the pull down arrow on 
the calendar box to view convenient calendars which allow you to click on the date you de-
sire. When using a delayed start, the instrument will “sleep” until the desired start-up date 
and time are reached. It will then “wake up” and start sampling. 

• Multiplier should be left at 1.00 for most applications in round pipes. If you have a round 
pipe greater than 54” in diameter, or you are using the instrument in a square/rectangular 
channel, or an odd-shaped channel, contact the Customer Support Department at 800-368-
2723/301-874-5599 for instructions about the multiplier. 

• Memory can be either “Fixed” or “Wrapped”. If you choose “Fixed”, the instrument will 
stop collecting data once the memory is full. In ‘Wrapped” mode, when the memory be-
comes full, the instrument will continue collecting data and will over-write the first data 
point, then the second, etc., with new data. This will continue indefinitely until a new set-up 
is downloaded to the instrument. 
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• Shape is self-explanatory. If you are measuring flow in an odd-shaped conduit, 

please call the factory at 1-800-368-2723 for detailed instructions. 
• Diameter is the INSIDE diameter of the pipe. This dimension should be measured 

in the field. Often, the pipe diameter is not what one assumes from the specs on a 
given pipe. Always measure the inside diameter to be sure of the dimension. 

• Sediment is the amount of non-flowing sediment that may be in the bottom of the 
pipe. The software will take sediment into account when calculating cross-
sectional area for the flow calculation. If there is no sediment, leave the number at 
0.00. 

• Sensor offset is the dimension from the top surface of the horizontal sensor mount-
ing frame tubing, to the bottom of the invert or cannel. (see Figure 3, page 4) If 
you want to measure flow in a surcharge condition, or if you want to set the instru-
ment up to measure flow in case the manhole surcharges, then the mounting frame 
should be located so that the sensor offset dimension is equal to the pipe diameter 
plus 6 inches for pipe diameters up to 24”, or equal to the pipe diameter plus 5 
inches for pipe diameters greater than 24”.  

• Single-click on the “Extended Setup” button.  
• Single-click on “Surcharge Level Cal” 
• A window marked “Calculate Surcharge Level Cal will appear as shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Type 0.00 in the box marked “known”. 
• Single-click on the “Take Sample” box. 
• Allow the unit to perform a real  time sample of the surcharge pressure transducer. 

This will take approx. 45 seconds. The software will fill in the box marked 
“Sensor” and the box marked “Level Cal” with the proper values automatically. 
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7)Save the site information to your hard drive by clicking on the “Save Site”    
    button near the upper left-hand corner of the set-up screen. 
 
8) Download the site information to the data logger by clicking on the “Send 
     Setup” button near the upper right-hand corner of the site set-up screen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9) Turn on (check the boxes) both of the SVS channels as shown above.    
 
10) Adjust the instrument clock to match your laptop computer clock as  
      shown below. Use the pull-downs next to the date and time to help you 
      set the instrument clock time. Click OK. 
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11) A warning screen will appear as shown below. Select whether or not you 
      want to reset the logger flow totalizer, then click OK. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12) The “Send setup complete” screen (shown below) will appear, indicating           
      that you have successfully sent the setup data to the instrument. The  
      instrument will now begin collecting data. 
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13) Collect real-time readings to confirm proper operation of the instrument 
       before leaving the metering site. 
 
       A) Single-click on the “Real Time” tab on the Communications Screen. The real time 
              screen will appear as shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                  

B) Single-click on the “Sample” button. You may or may not see the following pop up   
     window appear.           
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C) Single-click the “Sample” button. It will take about  45 to 60 seconds for the meter to 
                  sample velocity, level, and send the data packet to the data logger. It will then display 
                  the real time sample on the screen (see below). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          
 D) Confirm the level reading on the screen matches the actual water level in the pipe. 
                  Confirm that the velocity reading on the screen matches the velocity you approximate 
                  in the pipe.  
 
 
14) Close the real time window and Flo-Ware main screen.  
 
15) Disconnect the communications cable from your laptop to the data logger. 
 
16) Screw the protective metal cap onto the communications port connector. 
      in order to protect the connector from damage due to water or dirt. 
 
17) Coil the sensor cables and secure them to the top ladder rung. Hang the  
       data logger from the top ladder rung.  (See Figure 9 next page.) 
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You have successfully installed the Flo-Dar Flowmeter. Please remember to secure the manhole lid 
prior to leaving the site.  
 
If you have any questions regarding this flowmeter, please contact Marsh-McBirney.  Please note that  
telephone support is available Monday through Friday between 9:00 AM and 5:00 PM U.S. Eastern 
Time.  
 
 
 

Figure 9 
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Section 1 General information

1.1 Use of hazard information

D A N G E R
 

Indicates a potentially or imminently hazardous situation which, if not avoided, will result in death or
serious injury.

W A R N I N G
 

Indicates a potentially or imminently hazardous situation which, if not avoided, could result in death
or serious injury.

C A U T I O N
 

Indicates a potentially hazardous situation that may result in minor or moderate injury.

N O T I C E
 

Indicates a situation which, if not avoided, may cause damage to the instrument. Information that
requires special emphasis.

1.2 Product overview
Flo-Ware is a software system for communication with supported instruments. The system
uses a modular format, where "plug-in" file drivers are installed for each instrument type that
is used.
Additionally, data can be processed from supported instruments at the same time. For
example, data can be plotted from the Flo-Tote system and from the Flo-Dar system in the
same chart or text report.
Flo-Ware options:

• Data charts
• Data reports
• Data reconstruction and edit functions
• International language support
• Custom formats for data reports

File Driver options:

• International language support
• Communications with devices directly or via modem
• Original file-type reading
• Data calculations
• Other instrument services

Compatible programs:

• Report Designer—the Report Designer is used to change the design of text reports. The
reports can be saved as templates for easy reuse.

• Instrument-specific drivers—these "plug-ins" are designed for each instrument type that
operates with Flo-Ware. After the driver is installed, Flo-Ware will automatically
communicate with and record data from the associated instrument.

Table 1  Instrument-specific drivers

Driver Instrument

FL900 Series FL900 Series Logger and attached sensors or modules

Flo-Dar Marsh McBirney Logger and Flo-Station with a Flo-Dar Sensor
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Table 1  Instrument-specific drivers (continued)

Driver Instrument

Flo-Tote 3 Marsh McBirney Logger and Flo-Station wtih a Flo-Tote 3 Sensor

Flo-Tote Marsh McBirney Logger and Flo-Station wtih a Flo-Tote Sensor

Sigma Sigma 910/911 Logger with a Submerged Area/Velocity Sensor

1.3 PC requirements
The computer must have the following minimum requirements:

• Windows® 2000 or XP operating system
• Pentium class processor or equivalent, 90 MHz
• 16 MB RAM
• Video adapter card for 1024 x 768, 96 dpi resolution, 16-bit color

General information
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Section 2 Installation

2.1 Install the files
Two installations are necessary:

• Flo-Ware—contains the main application, the Language Editor and the Report
Designer.

• File Drivers—must be installed for communication with devices.

1. Find the link for the Flo-Ware 4 installation from the website or from the CD:

• Go to http://www.hachflow.com/p_soft_floware_down.html.
• Put the CD in the computer. If the main window does not open automatically, find

and open the startcd.exe file on the CD.
2. Follow the on-screen instructions to install the software. When the installation is

complete, a Flo-Ware shortcut icon is shown on the desktop.
3. Find and install the Flo-Ware Help File. Follow the on-screen instructions to install the

file.
4. Find and install the File Driver for each instrument that is used. Follow the on-screen

instructions to install the file.
5. Install any associated files that are shown for the instrument, such as a USB driver. If

the USB driver install wizard does not appear, go to C:\Program Files\Flo-Ware\FL9xx
\USB Driver.

2.2 Install updates
The application and drivers are updated regularly for continued improvement. Install the
updated files for best results.

1. Make sure that the computer is connected to the internet.
2. Open Flo-Ware and click on the HELP button. The Help, About window opens.
3. Find the version of the application and drivers that are in use.
4. Click on the CHECK FOR UPDATES button. An internet browser opens and the

download center is shown.
5. Compare the version number of the installation files on the download page to the version

of the application and drivers that are in use.
6. If a newer file is available, close the application and install the updated files.
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Section 3 Operation

3.1 User interface
Main window
Double-click the FLO-WARE icon on the desktop to open the main window (Figure 1).

Figure 1  Main window

1 Themes panel—measurement channels 5 Balloon help—descriptions of icons and links

2 Options panel—language options and device drivers 6 Program style—color and style options for Flo-Ware

3 View panel—main view and data views 7 Main view—changes with the selected menu

4 Main toolbar—icons shown in all windows 8 Main-view tasks—links for basic tasks and information

3.2 Raw data
The Raw Data view shows the data or project file in a spreadsheet. The columns correspond
to the themes that are shown in the Themes panel. The maximum number of records is
limited only by the computer memory.
Navigation in the Raw Data view is similar to navigation in common spreadsheet software.
Use the arrow keys on the computer keyboard to move up, down, left or right. Use hot keys
such as Ctrl + End to move the cursor to the last cell in the spreadsheet. Use Ctrl +
Home to move the cursor to the first cell in the spreadsheet.
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3.2.1 Edit data
Data can be adjusted in the raw data view to change incorrect values. For example, if a
value for the level measurement indicates 0 volume, the corresponding velocity value should
also be 0. If the velocity value is not 0, a velocity value of 0 can be entered.

1. Click to select a data cell in the raw data view.
2. Use a method to change the values:

Option Description

Manual Use the computer keyboard to change the value. Any calculated values, such
as flow, are automatically recalculated. For example, if the velocity value is
doubled, the flow is automatically recalculated.

Find/Replace Use the FIND/REPLACE button to search for data and replace the value.

Calculator Select one or more data cells and and select add, subtract, multiply or divide
from the Operator field on the toolbar. Enter a value and click the
RECALCULATE SPREADSHEET button.
Note: To highlight multiple cells, click in a data cell and drag down. Alternatively,
click in a data cell, press the shift key and click in another cell.

3.2.2 Export data
Data can be saved in a .txt or .csv file format for use in common applications such as
Microsoft® Excel® spreadsheet software.

1. Open a data or project file in the Raw Data view.
2. Click the EXPORT button from the toolbar of the Raw Data view. The Export window

opens.

Operation
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3. To change the date and time range, click on the start time or end time that is shown.
The Date/Time window opens. Select a new date and time range and click OK.

4. Select a Data Interval. The intervals in the exported data file can be different from the
intervals in the raw data file. For example, the raw data file can have 15 minute intervals
and the exported data can have hourly or daily intervals.

5. Click EXPORT. The Save Export File As window opens.
6. Enter a file name and location.
7. Select either the tabbed text (.txt) or comma separated values (.csv) file format and click

SAVE.

3.2.3 Open data or project files
A data file is created whenever data is transferred from an instrument to the computer. Open
these files to view and analyze the data. When data files are opened in Flo-Ware, a project
file is automatically created.
The project file contains the charts, text reports, themes and analysis for the data. Save the
project to retain the changes that were made. When the project file is opened at a later date,
the project opens up at the point where it was last saved.

1. Click on the FILE OPEN button on the main toolbar. The Open File window opens
(Figure 2).

2. In the Type section, select a file type:

• Flo-Ware Project Files—previously-opened files that were saved as a project.
• Instrument Files—available for an instrument if the file driver for that instrument was

installed.
3. In the Look In section, click BROWSE to select the folder where the data files are

located. Once a path is selected, it will be available from the drop-down list.
4. In the File Name section, click to highlight the data file to open. To highlight more than

one file, press and hold the shift key and then click additional files.
5. If a project is currently open, the Import Options section is shown. Select whether to

start a new project or import the data into the current project.

Operation
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Figure 2  Open file window

1 Options for highlighted files 4 File type (dependent on installed file drivers)

2 Data or project files 5 Options for multiple files

3 Path to file location on PC or network 6 Options for checked files

6. Click OK. The Data Interval window opens.
7. Select the time span and data interval.

Option Description

Start Time The start time of the data file is shown initially. A different date and time can be
selected.

End Time The end time of the data file is shown initially. A different date and time can be
selected.

Data Interval The data interval that is set for the instrument is shown initially. A different interval
can be selected and the data will be averaged.
Note: Some intervals are not compatible with the intervals set for the instrument.
For example, if the instrument is set to record in 3- or 15-minute intervals, the 1-
and 5-minute intervals in Flo-Ware are not available.

8. Click OK. The file, if a single file and a new project, opens in the Raw data view.
9. If the file is imported into the current project, or if multiple files are opened, the Theme

Data window opens. Select Import (side by side) or Append (string the data together)
and click OK.

Option Description

Import Data A side-by-side presentation is useful when the data from many different sites is
plotted in one project. This presentation is useful, for example, when comparing
upstream and downstream sites within the same project.

Append Data Data files from the same site can be appended to create long continuous projects
that are several months or several years long. Make sure to append data only
from the same site.

Operation
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The data file will open in the Raw data view. Flo-Ware copies the selected data file(s)
and imports it into the project, leaving the original raw data file unchanged and intact
for archival purposes.

3.2.3.1 Change file properties
In the Open File window, the properties of a data file can be changed. For example, if the
wrong year was assigned to a connected flow meter during installation, the start date for
the file can be changed. Each supported instrument has a unique set of file properties.
Note: The file properties cannot be changed for project files.

1. Click the FILE OPEN button and select the file type and path in the Open File window.
2. Highlight the file name and click Properties. The File Properties window opens.
3. For FL900 Series files, select a port/sensor.
4. Click in one of the fields, edit the information and click OK.

3.2.3.2 Make a new data file
The user can make a new data file from one or more highlighted data files. This can be
useful when several data files exist for one month of data, for example. The first data file
may not start exactly on the first day of the month at 0:00 hours, and the last file may not
end exactly on the last day of the month at 24:00 hours. These data files can be combined
into one data file that is exactly one month long.
Note: Some instruments that are supported by Flo-Ware allow the user to select the exact span of
data. In this case, a data file can be created with the exact span that is needed.

1. Click the FILE OPEN button and select the file type and path in the Open File window.
2. Highlight one or more file names and click Create data file. The Select Data Span

window opens.
Note: To open multiple files, highlight the first file, then hold down the Ctrl or Shift key and
highlight additional files.

3. Select or enter the start date and time, the end date and time and click OK. The Save
File window opens.

4. Enter a name for the file and click Save.

3.2.3.3 Delete files
Data and project files can be deleted if necessary.

1. Click the FILE OPEN button and select the file type and path in the Open File window.
2. Highlight the file name to delete and click Delete. A confirmation window opens.
3. Click YES to delete the file.

3.2.3.4 Copy files to a new location
A data or project file can be copied and pasted to a different location on the computer or
network.

1. Click the FILE OPEN button and select the file type and path in the Open File window.
2. Click the check box next to one or more file names.
3. Click Copy Checked files to. Select the new location on the computer or network and

click OK. The files are copied and pasted to the new location.

3.3 Themes
Themes are shown as data columns in the Raw Data view. Each theme name is also shown
in the Themes panel (refer to Figure 1 on page 7).
The available themes correspond to the channels that were selected for logging during the
site setup of the associated instrument. For example, the level and velocity themes are

Operation
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shown when a Flo-Tote 3 sensor is set up with level and velocity logging. A flow theme is
also calculated and added.
The check boxes in the themes panel allow the user to show or remove a theme in charts
and text reports. Themes are always shown in the raw data view. To change the order of a
theme, click and drag the theme up or down in the Themes panel.

3.3.1 Set up themes
Themes can be shown in a chart with different colors and attributes such as line width or
style. For example, the velocity theme can have one color and the level theme can have a
different color.

1. Right-click a theme name from the Themes panel and select Theme Setup. The
Properties window for the theme opens.

2. Change the attributes that are shown on each of the tabs and click OK.

Option Description

General Changes the basic attributes of a theme such as the name and units. The
available attributes change with the type of chart that is selected in the View
panel.

Marks Changes the appearance of the marks or labels on a chart that shows individual
data points. The changes affect only the theme that is selected on the General
tab.

Line, Bar or
Area

Changes the appearance of the theme in a line, bar or area, pie or scatter chart.
The available attributes change with the theme that is selected on the General
tab.

3.3.2 Edit site information
The user can view and edit information about the site that is associated with the data file.
Each supported instrument has a unique set of site information attributes.
Edit the attributes when information was entered incorrectly during setup. For example, if
an incorrect pipe diameter were entered, the flow data in the site file will be incorrect. The
pipe diameter can be changed in the Site Information window. The flow data is then
calculated correctly in the site file.

1. Open the site file.
2. Right-click the theme name from the Themes panel.
3. Select Site Information. The Site Information window opens.
4. Edit the site information and click OK.

Note: Refer to the help system for the associated instrument for more details about Site
Information.

3.3.3 Delete a theme
A theme can be removed from a project at any time.

1. Right-click the theme name to be removed from the Themes panel.
2. Select Delete Theme. A confirmation window opens.
3. Click YES to delete the theme.

3.3.4 Make a custom theme
A Custom Theme adds a new column in the raw data view for user data such as infiltration/
inflow, temperature, pH or maximum allowable flow.

1. Click Custom Theme in the Options view and select New. The Data Interval window
opens.

2. Enter the start time and end time. If the project is new, select the data interval.

Operation

12

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 357 of 433



Note: If in an existing project, the interval that was set when the first file was added to the project
is used for the data interval.

3. Click OK. The Custom Unit Editor window opens.
4. Define the units of measure for the chart and report labels:

• Standard unit of measurement—enter the units and abbreviation.
• Unit of measurement for totals—enter the units and abbreviation to use for totals.

If the standard unit involves a rate, select the rate of measurement.
5. Click OK. The Custom Properties window opens.
6. Enter a name for the custom theme.
7. Make selections on the General, Marks and Attributes tabs to define all of the

attributes for the new custom theme. Click OK.
8. To add data, select the Raw Data view. Type the data in the new column or paste data

from a program such as Microsoft Excel spreadsheet software.
All charts and text reports will reflect the selections that were made for the custom
theme.

3.4 Charts
To view data in a chart, open a data file and click Chart in the View panel.

3.4.1 About charts
Charts allow the user to see the data in a graphical format. Charts can show trends,
anomalies, maximums, minimums and totals. Data can be shown in 4 different types of
charts:

• Combination—shows data as a line, a bar or an area. One theme can be shown as a
data line, for example, and another theme can be shown as a bar

• Bar—shows data as vertical bars. The summary type for the theme must be set to show
total values. The total values are calculated based on the data interval. Each theme is
shown as a portion of each bar.

• Pie—shows data as a area. The summary type for the theme must be set to show total
values. The total values are calculated based on the data interval. Each theme is shown
as a section of the pie. The pie chart should only be used with the same type of data,
for example flow data.

• Scatter plot—shows data as (x, y) data pairs for two different themes. The first two
checked themes are shown on the chart. The first checked theme is shown on the x-
axis and the second checked theme is shown on the y-axis. To show the data for
different themes, select or deselect the check box next to the theme name or change
the order of the themes.

Use the buttons on the chart toolbar to navigate in the chart. To move the chart to the right
or to the left, click on the PAN button, then right-click on the chart and drag the mouse to
the left or right. The ZOOM IN and ZOOM OUT buttons allow the user to increase or
decrease the amount of data that is shown in the chart view. The chart length can be
increased up to 1 year.
Charts can have multiple pages. The page navigator in the main window shows the total
number of pages and the page number that is currently shown. Click the right or left arrows
to go forward or back, or enter a number in the edit box and press ENTER on the computer
keyboard.

3.4.2 Set up charts
The appearance of charts can be configured for attributes such as background color, titles,
legends and 3-dimensional effects. The changes affect all of the themes in a project. After
a chart is configured, the settings can be saved to a template for use with other data files.

1. Open a data or project file.
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2. Click Chart from the View panel.
3. Select a chart type (Combination, Bar, Pie or Scatter).
4. Click the CHART SETUP button from the Chart toolbar. The Chart Setup window opens.
5. Change the attributes that are shown on each of the tabs and click OK.

Option Description

General Changes the data span per chart page and sets 3D effects.

Background Changes the background color of the chart and adds a background image or
frame.

Legend Changes the location and style of the legend.

Axes Changes the settings for any axis of the chart. Select one of the axes from the
left panel and then change the attributes for that axis.

Titles Adds up to 9 different titles in a chart. Select one of the options from the left panel
and then change the title attributes for that option.

Walls Change the appearance the 3-dimensional walls that make up a 3D chart. The
3D Charting option must be enabled in the General tab of the Chart Setup
window. Select one of the walls from the left panel and then change the attributes
for that wall.

3.4.2.1 Change the data range
The data span for the chart is shown in the Report Settings panel. The data span, chart
length and data interval can be changed and the updates can then be seen in the chart view.
Changes that are made to the span, chart length and data interval will change the number
of chart pages.

1. Select the check box next to Custom Data Span in the Report Settings panel. The start
and end dates are shown.

2. To change the date and time range, click on the start time or end time. The Date/Time
window opens. Select a new date and time range and click OK.

3. Select a chart length to be shown on each page of the chart.
4. Select the data interval to be shown. The chart view is updated to show the changes.

3.4.2.2 Make a template for charts
The settings that are made in the Chart Setup window can be saved as a template file for
use with other data files.

1. Click on the CHART TEMPLATE button on the Chart toolbar. The Template Set Options
window opens.

2. Select Save Template Set and click Next. The Save Template Set Options window
opens.
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3. Select one of the options:

• Save as Default Template—the current chart settings are used automatically each
time a chart is viewed. Click Finish and YES.

• Save Template Set to File—the current chart settings can be saved and loaded into
a project at any time. Click Next. Enter a file name and description for the new
template. Click Finish.

3.4.2.3 Use a chart template
A chart template can be used as the default setup for charts, or it can be imported at any
time.

1. Click on the CHART TEMPLATE button on the Chart toolbar. The Template Set Options
window opens.

2. Select Load Template Set and click Next. The Load Template Set Options window
opens.

3. Select one of the options:

• Load Default Template Set—use the default template to make a new chart. Click
Finish.

• Load Template Set from File—use a previously saved template for the current
project. Click Next. Select a template file from the drop-down box. Click Finish.

3.4.3 Print a chart
A paper copy of a chart can be made from a local or network printer.

1. From the View panel, select Chart.
2. Click the PRINT button. The Print window opens.
3. Select the printer, the number of pages to be printed and make any necessary changes

to the properties. Click OK. The chart is sent to the printer.

3.5 Reports
Reports of raw data can be shown for different time intervals or as a summary of maximum,
minimum, average and total values.

3.5.1 Make a report
Use the Text Report toolbar to make a text report.

1. Open a data or project file.
2. From the View panel, select Text Reports.
3. Select a report type from the Available Reports drop-down list on the Text Report

toolbar. The report is shown in the view window. Use the page navigator on the main
toolbar to view additional pages.
Note:  After a report type is selected, it is available in the Installed Reports list.

4. To add or remove a theme (column), go to the Themes panel and select or deselect a
theme.

5. To change the order of themes, go to the Themes panel and click and drag the theme
name up or down.

6. To change the date range:

a. Go to the Report Settings panel.
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b. Select the check box next to Custom Data Span. The start and end dates and times
are shown.

c. Click on the start or the end date and time. The Date/Time window opens.
d. Select a new date and time and click OK. The report will update and show the new

date and time.

3.5.2 Print a report
A paper copy of a report can be made from a local or network printer.

1. Open a text report.
2. Click the PRINT button. The Print window opens.
3. Select the printer, the number of pages to be printed and make any necessary changes

to the properties. Click OK. The report is sent to the printer.

3.6 Data reconstruction
The data reconstruction workspace gives the user the flexibility to analyze data and, if
necessary, repair or reconstruct the data. The example in this section describes the removal
of an error in the velocity theme from a flow meter.

3.6.1 About data reconstruction
When a set of data suddenly shows a large change from a stable pattern, the data should
be examined to find the cause for the change. As an example, imagine that the flow and
velocity themes suddenly become erratic and go to very low values for approximately 1 day.
This change can be due to a true decrease in the flow, or to a condition such as debris that
collected on the sensor.
Upon examination, the level theme shows a stable pattern for this day. If the flow actually
did decrease, the level data is expected to decrease also. The conclusion can then be made
that the velocity data has an error on that day.
This error can be removed with the reconstruct option. The span of inaccurate data can be
replaced with a span of data that is known to be accurate. The result will be more accurate
data, better flow balances and a higher level of statistical confidence.
The line chart or the scatter plot can be used to remove errors from most data files. The line
chart is used to repair sections of data (Use a reconstruction table on page 16). The scatter
plot can be used to reconstruct an entire set of data (Use the scatter plot on page 17).

3.6.2 Use a reconstruction table
The example that follows shows the removal of an error in the velocity theme based on the
level data. The level data is referred to as the Base Theme. Before reconstruction, find a
span of data that is considered to be accurate and that follows a noticeable pattern.

1. Open the data or project file and select View>Chart. Select the Combination Chart from
the toolbar.

2. Right-click the Velocity theme in the Themes panel and select Reconstruct. The
Reconstruct Velocity window opens.

3. Select the Level theme from the drop-down box as the basis for the reconstruction and
click OK. The Data Reconstruct panel is shown.

4. In the Data Reconstruct panel, select Table > New. The Reconstruction Table
Properties window opens.
Note: To edit a reconstruction table that was previously saved from the same site, select Table
> Open.

5. Update the options as follows:

• Decimal Precision—set the decimal precision for the 2 themes. The higher the
precision for the base theme, the longer it will take to populate the table with data.
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• Base Theme Data Range—select the approximate minimum and maximum values
of good data for the base theme (as seen in the line chart).

• Notes—enter a comment about the site for future use.
6. Click OK. A data reconstruction table is added to the Data Reconstruct panel.

The left column of the table shows the Base Theme. The right column of the table shows
the theme to be reconstructed.

7. In the chart, select a span of data that is known to be accurate. First, left-click the start
of the data, then right-click the end of the data span. The selected data for both themes
will change color. Make sure that the selected span includes only accurate data.
Note: If the Pan or Zoom buttons are enabled, the data cannot be selected.

8. In the Data Reconstruct panel, select Table > Populate with Data. The velocity data will
be added to the velocity column. Some of the data cells will be empty.

9. Use one of the options that follow to fill in the empty data cells:

• Select additional data spans to populate the table with more data.
• Enter a reasonable value for the velocity using the keyboard.
• Interpolate over blank cells: click and drag to highlight data from above the first

empty data cell to below the last empty data cell. Select Edit > Interpolate. The table
is updated with the linear interpolated data. The start and end cells are used as
reference points.

• Change to the Scatter Plot view and click in the scatter plot where the data should
likely be (refer to Use the scatter plot on page 17).

10. Select a span of inaccurate data in the chart. First, left-click the start of the data, then
right-click the end of the inaccurate data span. The selected data for both themes will
change color. Make sure that the selected span includes the data to be reconstructed.
Note: If the Pan or Zoom buttons are enabled, the data cannot be selected.

11. In the Data Reconstruct panel, select Table > Reconstruct. The theme is updated to
show the correction (Figure 3).

12. Select Table > Save to save the table. Enter a file name and location to store the file.
Note: This table can be used for future data reconstruction at the same site.

13. Close the Data Reconstruct panel to exit the reconstruction session.
Note: To reverse the reconstruction, select the Raw Data view and click the undo button.

Figure 3  Data before and after reconstruction

1 Valid data 2 Incorrect data 3 Repaired data

3.6.3 Use the scatter plot
Use the scatter plot when it is necessary to reconstruct the entire set of data. First, select a
span of accurate data with the line chart to populate the reconstruction table. Then change
to the scatter plot view to reconstruct the data.
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1. Complete step 88 to step 96 to in Use a reconstruction table on page 16.
2. Click on the SCATTER PLOT button. The data from the reconstruction table is shown

in the scatter plot in a different color from the rest of the data set (Figure 4).
3. If necessary, edit the data in the reconstruction table. The data points on the scatter plot

are updated to show the new values.
4. In the Data Reconstruct panel, select Table > Reconstruct. The entire set of data is

updated to match the table data (Figure 4).
5. Save the reconstruction file and close the Data Reconstruct panel.

Note: To reverse the reconstruction, select the Raw Data view and click the UNDO button.

Figure 4  Data before and after reconstruction
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Section 4 Device communication

C A U T I O N
 

Refer to the safety information in the user manual for the device before any connections are made
to the device.

When the driver for a device is installed, Flo-Ware can communicate directly with the device
for various purposes such as data collection and site configuration.

4.1 FL900 series logger
4.1.1 Initial setup

4.1.1.1 Install the Flo-Ware FL900 Driver
Note: During driver installation this message will appear: "The following device has not passed the
Windows Logo testing to verify its compatibility with Windows. Continuing your installation of this
software may impair the correct operation of your system either immediately or in the future. Microsoft
strongly recommends that you stop this installation now and contact the hardware vendor for software
that has passed Windows Logo testing." Hach engineers have fully tested this product and determined
that it is compatible with Windows. Press the "Continue anyway" button to finish the installation.
Pre-requisite: Before the FL900 logger is attached to a computer, make sure that Flo-Ware
is installed on the computer.
The FL900 Series Driver must be installed on the PC to communicate with the logger.

1. Find the link for the FL900 Series Driver on the Flo-Ware CD or from the website
http://www.hachflow.com/p_soft_floware_down.html

2. Click on the link and run the application. The install wizard starts.
3. Follow the on-screen instructions to install the driver. Use the recommended settings.

4.1.1.2 Attach the logger to the computer

Pre-requisite: Make sure that the FL900 driver is installed on the computer.
Connect only one logger to the computer.

1. Attach the logger to the computer (Figure 5).
2. When a USB cable is attached for the first time, the Found New Hardware wizard opens.

Run the new hardware wizard to install the USB driver for the logger. When finished,
the message “Your new hardware is installed and ready to use” is shown. In the event
the wizard does not run or the install fails, contact Hach Flow Tech Support to assist
with trouble shooting your specific operating system.
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Figure 5  Attach the logger to a computer

4.1.1.3 Attach a sensor or external devices to the logger

Pre-requisite: Make sure that the connection status is offline.

W A R N I N G
 

Sensor Hazardous Locations and RF Exposure Hazards. Some sensors have RF radiation exposure
hazards and are used in explosive atmospheres. See sensor manual warnings and instructions
before connecting a sensor to the logger.

The number of sensors that can attach to the logger varies with the model of the logger.
Some sensors must attach to an external module that is used as an interface between the
sensor and the logger. Figure 7 shows the AV9000 Area Velocity Analyzer module on the
side of the logger and the connection to a submerged area/velocity sensor.

1. If the sensor cable has connectors on both ends, attach the cable to the sensor first.
2. Attach the sensor (or module) to any SENSOR port on the logger (Figure 6 or 

Figure 7). Tighten the connector by hand.
Note: For rain gauges, attach the sensor to the RAIN connector.

3. If the sensor uses an external module, attach the module to the logger, then attach the
sensor to the module (Figure 7).

4. Align the desiccant hub vertically and make sure that the air port points down
(Figure 6).
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Figure 6  Attach a sensor to the logger

Figure 7  Attach a sensor to an external module

4.1.2 User interface and navigation

4.1.2.1 Driver window description
From the Options panel in Flo-Ware, select FL900 Series>Communications. The FL900
Series Driver window opens (Figure 8). The FL900 Series Driver window has tabs and
buttons to complete tasks or access menus. The connection status is shown on the bottom
bar (Connection status on page 22).

Device communication

21

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 366 of 433



Figure 8  FL900 Series Driver window

1 Menu tabs 5 Connection status—online or offline

2 Menu options 6 Read/Write buttons (online only)

3 Toolbar buttons 7 Connection details

4 Main section 8 Load/Save/Clear buttons

4.1.2.2 Connection status
The connection status shows when a communication session is open:

• Online—a communication session with the logger is open. Any attached sensors are
shown in the driver window. The user can download and view data from the logger and
write a program to the logger.

• Offline—the FL900 driver is not connected to the logger. The user can open a site file
or make a logger program for later use.

4.1.2.3 Toolbar

The toolbar buttons are always shown, but some buttons are enabled only when the
connection status is online or offline.
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Table 2  FL900 Series Driver toolbar

Connect—starts a communication session with the
logger.

Download since last—downloads only the data
that was logged since the previous download.

Disconnect—stops the communication session
with the logger.

Open a file—opens a site file or sensor
diagnostics file from the default file path.

Global settings—opens the settings window where
various default settings such as file paths can be
changed.

Help—opens the help window.

Download all data—downloads all data from the logger.

4.1.2.4 Menu tabs
Use the tabs to access the various menu options:

• Programming—sets all of the user-adjustable parameters in the logger.
• Data—allows the user to view data (tabular and graph) and get sample history from a

site file that has been downloaded from the logger.
• Diagnostics—contains the event log, alarm log, current status of the logger and real-

time modem and sensor diagnostics.
• Utilities—contains tools such as firmware updates.

4.1.3 Connect to the logger
When a communications session is started, the connection status changes from offline to
online.

1. In the FL900 Series Driver window, click the CONNECT button.  The Communications
window opens.

2. Select the computer port (COM or USB) from the drop-down list. For COM ports, select
the communications protocol for the computer.
Note: When a USB cable is attached to the computer, a virtual serial port (e.g. USB:COM3) is
assigned.

3. Click OK. The driver reads the logger program and looks for sensors that are specified
in the program.
A Sensor Mismatch message is shown for the following situations:

• The current logger program does not include an attached sensor
• The current logger program includes a sensor that is not attached
• The current logger program includes a sensor that is attached to an incorrect port

4. If the Sensor Mismatch message is shown, select one of the options and click OK:

• Use existing logger program—ignore the attached sensors and import the program
from the logger.

• Create new logger program based on detected sensors—include the attached
sensors in a new program. The new program can then be written to the logger.
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4.1.4 Make a logger program
The logger must have a program to specify all of the necessary parameters for data
collection. The program can be made when the logger is online or offline. When made offline,
the program is saved to a file and later written to the logger.
The logger can have only one program. When a new program is written to the logger, the
previous program is erased.

1. From the Options panel in Flo-Ware, select FL900 Series>Communications to open the
driver window.

2. Start a communication session.
3. Click the Programming tab.
4. Complete each menu option:

Option Description

Site information on page 25 Specifies general settings such as the model number, site
ID, time zone, memory mode and GPS coordinates.

Communications settings—
remote on page 26

Contains the remote communication settings for the
logger.

Communications settings—local
on page 25

Contains the local communication settings for the logger.

Datalog setup on page 27 Specifies which measurements will be recorded, what
values trigger an alarm and what actions will occur during
an alarm condition.

Flo-Dar setup—Cal Wizard
on page 28

Sets the sensor units, flow channel geometry and the
sensor calibration with the calibration wizard.

Flo-Dar setup—manual
on page 28

Sets the sensor units, flow channel geometry and the
sensor calibration manually.

Flo-Tote setup—Cal Wizard
on page 33

Sets the sensor units, flow channel geometry and the
sensor calibration with the calibration wizard.

Flo-Tote setup—manual
on page 34

Sets the sensor units, flow channel geometry and the
sensor calibration manually.

AV9000 Analyzer Module setup—
Cal Wizard on page 35

Sets the sensor units, flow channel geometry and the
sensor calibration with the calibration wizard.

AV9000 Analyzer Module setup—
manual on page 36

Sets the sensor units, flow channel geometry and the
sensor calibration manually.
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Option Description

IM9001 module setup
on page 38

Contains the communication settings for a Sigma Flow
Meter.

Set up alarms on page 39 Sets the system alarms and specifies the address or
number for email or text message notification.

Set sampler options
on page 40

Specifies the time interval that triggers the sampler to
collect samples.

4.1.4.1 Site information
The site information menu contains the identification information for the site.

1. Click the Programming tab.
2. Complete the information in the Site Information menu:

Option Description

Model Number If online, the model number is selected automatically. If offline, select the
model number of the logger that will be programmed.

Site Identification Enter a unique name for the site (mandatory, maximum 16 characters).
When telemetry is used for remote monitoring, a site repository is made on
the server with this name.

Site Location The optional location description (maximum 30 characters).

Time Zone Select the correct time zone for the site. When telemetry is used, the server
uses this time zone to synchronize the clock.

Memory Mode The memory mode specifies how the datalog operates when the memory
becomes full. Wrap (default): the oldest data points are deleted as new data
is added. Slate: data collection stops.

Site Notes Click the note icon to enter optional comments. Click the save icon to save
the comments. The note file is saved as a .sn file in the default file path
location.

GPS Coordinates Enter the GPS coordinates for the site (optional). Use Datum WGS84 as
the reference location and the format that is shown for Latitude and
Longitude. When telemetry is used, these coordinates are shown on the
map in FSDATA.

4.1.4.2 Communications settings—local
Local settings apply when the logger is connected to a computer with a communications
cable. These settings are stored in the logger. When a communication session is started,
the settings in the computer must be the same as the settings in the logger. The default
local settings are sufficient for most applications. Change the settings only for specific
communication requirements such as connection to a third-party device.

1. Click the Programming tab.
2. Click on the Communications menu.
3. Change any of the options:

Option Description

Modbus Address The address that is used for network communication with the logger (default
address: 2).

Baud Rate The baud rate assigned to the logger.

Parity Even, odd or none.

Protocol Modbus RTU (default) or Modbus ASCII.
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4.1.4.3 Communications settings—remote
A modem can be used to transmit data to a server or to send email or text messages from
the logger. The modem can be for wireless or landline (dialup) communication. When a
GPRS wireless modem is used, the user must first install the SIM card from the mobile
provider (refer to the documentation for the logger).
For connection to the internet, the user must first configure the server for the instrument and
get the Security Verification Code (SVC). Refer to the user manual for the FL900 logger for
more information.

1. Click the Programming tab.
2. Click on the Communications menu. If online, most of the settings are completed

automatically.
3. Change any of the options for the modem:

Option Description

Enable Modem Makes the modem active. If the modem is not used, deselect this
option to save battery power.

Modem Type Selects the type of modem (refer to the label on the logger). Options:
GPRS, Verizon, Sprint, Dialup.

Modem Frequency GPRS only—sets the modem frequency to be used. Options: 850,
900E, 1800, 1900, 850/1900 (North America), 900E/1800 (EU), 900E/
1900 MHz.

Network Provider Wireless only—selects the mobile provider. Options: EU Mobistar 1,
EU Mobistar 2, US AT&T, US TMobile.

Access Point Name GPRS only—the access point name is entered automatically when
the network provider is selected.

Username If the network provider supplied a user name and password, enter the
information.

Password f the network provider supplied a user name and password, enter the
information.

Programming Code Verizon or Sprint only—this information is supplied by the network
provider.

Mobile Station ID Verizon or Sprint only—this information is supplied by the network
provider.

Mobile Data Number Verizon or Sprint only—this information is supplied by the network
provider.

Primary dial number Dialup only—this information is supplied by the internet service
provider.

Secondary dial
number

Dialup only—this information is supplied by the internet service
provider.

4. Change any of the options for the server:

Option Description

Server IP Address Internet server address, supplied by the manufacturer.

Port Number Internet connection information, supplied by the manufacturer.

Primary Call Interval The frequency that the logger calls the server, not to exceed the
logging interval. Options: 5, 6, 10, 12, 15, 30, 60 minutes; 2, 3, 4, 6,
12, 24 hours.

Secondary Call Interval The frequency that the logger calls the server during an alarm
condition. Options: 5, 6, 10, 12, 15, 30, 60 minutes; 2, 3, 4, 6, 12, 24
hours.
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Option Description

SMS to E-mail Gateway GPRS only—completed automatically when the provider is selected.

SMS Service Center GPRS only—completed automatically after the provider is selected.

Server Verification
Code

The customer-specific ID that connects an instrument to the customer
account during telemetry.

4.1.4.4 Datalog setup
Use the datalog setup menu to specify which channels will be recorded in the datalog. A
channel can be a reading from an attached sensor, the battery voltage from the logger or a
statistical value based on a sensor reading. A channel must be selected before any data
can be saved. A maximum of 16 channels can be selected.
Note: If channels are added to or removed from an existing program, all data in the logger will be
erased. Be sure to download the data from the logger to a safe location before the modified program
is written to the logger.

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.

2. If offline, click on the Datalog Setup menu. Select the sensor(s) from the drop-down list
in the Port Assignments section that agree with the sensor and port configurations on
the logger.

3. Click on the Datalog Setup menu.
4. Select the channels to be logged in the Select Datalog Channels section:

a. Expand the tree for the Logger channel group. The Power Supply channel is always
shown in this group. Logging the power supply value is useful in order to know when
the batteries should be replaced. A low value alarm can be set to send an email or
SMS when a specified voltage value is reached. If the logger contains a port for a
rain gauge, the Rain channel is also shown. To include a Logger channel in the
datalog, select the check box next to the channel name.

b. Expand the tree for each Port[1 ](Sensor Name) channel group to view the available
channels for the sensor.

c. To include a Sensor channel in the datalog, select the check box next to the channel
name. The log channel count increases each time a channel is selected.
Note: For loggers with multiple sensor ports, the port number is added to the channel name.
For example, Velocity 3 is the velocity channel name for sensor port 3.

5. To set the logging interval for a channel group:

a. Click on the channel group name, for example Port1 (Flo-Dar). The logging
intervals are shown.

b. Select the interval from the drop-down list. The primary logging interval is used for
normal operation. The secondary logging interval is used during alarm conditions.
Note: The logging interval cannot be set for an individual sensor channel.

6. To change the units for a channel, click on the channel name. The units are shown.
Select the units from the drop-down list.
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4.1.4.5 Flo-Dar setup—Cal Wizard
The sensor can be configured and calibrated with the calibration wizard. The sensor must
be installed in the process and the connection status must be online for calibration.

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.

2. Click on Sensor Port[1] (sensor name).
3. Select the units in the Unit Preferences section. These units can be different from the

logged units that are specified in the Datalog Setup menu.
4. Click on the CAL WIZARD button. The Calibration Wizard window opens.
5. Select the options on each screen and click NEXT:

Option Description

Number of
samples

The number of times the sensor is sampled for the calibration
measurements (1, 2 or 3).

Flow parameters The shape and dimensions of the flow channel (circular, rectangular,
trapezoidal or U-shaped).

Ultrasonic
transducer

The level (depth) sensor that is used during non-surcharge conditions
(standard or extended range).

Surcharge velocity The SVS sensor for velocity measurements during surcharge conditions
(yes, no. If yes, select the sensor port where the SVS is attached).

Sensor height The distance from the bottom of the flow channel to the top of the sensor
frame (direct—measured by user or indirect—measured by sensor. If
indirect, the user must enter the liquid level after the measurement has
been sampled from the sensor).

Calibration screen The calibration measurements are taken.

Actual level The liquid level (depth) measured by the user in the flow channel.

Actual velocity The user can measure the velocity with a different instrument and enter
the value (optional).

6. When the Calibration Complete screen is shown, click FINISH. The Calibration Wizard
window closes.
Note: The Calibration Complete screen shows the values that were entered by the user and the
values that were measured by the sensor. If the values are different, the calibration adjustment
value or multiplier is shown.

7. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date and time settings of the server.

4.1.4.6 Flo-Dar setup—manual
The Calibration Wizard is the easiest method to set up the sensor. Use the manual setup
for odd-shaped flow channels or to adjust some of the calibration parameters. The sensor
must be installed in the process and the connection status must be online for calibration.
Be sure to complete the level calibration before the velocity calibration.

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.
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2. Click on Sensor Port[1] (sensor name).
3. Select the units in the Unit Preferences section. These units can be different from the

logged units that are specified in the Datalog Setup menu.
4. Click on the Flow Settings tab and select the shape of the flow channel.
5. Enter the dimensions of the flow channel. Be sure to enter the correct depth for non-

circular channels.
6. If the flow channel is odd-shaped, a table is shown. A cross-section of the shape can

be divided into parts and the area of the parts can be entered into the table.
7. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date and time settings of the server.

8. If an SVS sensor if used, complete the following steps:

a. Click on the Surcharge Settings tab.
b. Select the Use SVS Sensor check box.
c. Select the sensor port on the logger where the SVS is attached.
d. Change any of the SVS settings if necessary:

Option Description

Reversed SVS Sensor Select if the Flo-Dar sensor is installed in the reverse direction.

Conductivity Trigger The conductivity value that starts the Flo-Dar surcharge mode
(secondary trigger).

Distance Turn-On The distance that starts the SVS operation (primary trigger).

Distance Switchover The distance that starts the Flo-Dar surcharge mode (primary
trigger).

Surcharge Level Trigger The surcharge level that starts the SVS operation (secondary
trigger).

SVS Velocity Multiplier The multiplier that is used to adjust the SVS measurements.

Note: After the SVS port number is specified in the Flo-Dar setup, the menus are the same
for the Sensor Port[1] (Flo-Dar) and the Sensor Port[2] (SVS) screens.
If an SVS is not used, make sure that the Use SVS Sensor check box is not selected.

4.1.4.6.1 Calibrate the Flo-Dar surcharge level
Calibration of the surcharge level sensor is usually not necessary when the auto calibration
function is enabled. The value for the surcharge level should be zero during normal flow
conditions. If the value is high or drifts, replace the desiccant cartridge.

1. Click on the Advanced Settings tab in the Sensor Port[1] (FloDar) menu and click
CALIBRATE. The Surcharge Level Calibration window opens.
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2. Click TAKE SAMPLE. The sensor measures the surcharge level. When complete, the
value is shown in the Sensor field.

3. If the measured depth is not zero (or the measured value), enter zero (or the measured
value) in the Actual field. The offset is calculated and shown. The offset is used to adjust
the measured value to the correct value.

4. Click OK.
5. Change any of the surcharge level settings if necessary:

Option Description

Level Calibration Shows the current value for the level calibration.

Stability Variance Changes the required stability for auto calibration.

Trigger Count Changes the required number of stable readings for auto calibration.

Auto Range Min Negative value limit for auto calibration.

Auto Range Max Positive value limit for auto calibration.

6. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date and time settings of the server.

The level calibration is complete.
Note: The data in the Quality Parameters section should not be changed unless recommended by
technical support.

4.1.4.6.2 Calibrate the Flo-Dar ultrasonic level sensor
Calibrations must be done at the location where the sensor is installed. The sensor does
not need to be calibrated again unless it is moved.

1. Click on the General Settings tab.
2. In the Flo-Dar U-Sonic Level Settings section, select the Transducer Type (standard or

extended range).
3. If the sensor height is known, enter the value in the sensor height field. The sensor

height is the distance from the bottom of the flow channel to the top of the sensor frame.
If the sensor height is not known, do the following:
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a. Click ENTER. The U-Sonic Height window opens.
b. Click TAKE SAMPLE. The sensor measures the distance to the liquid surface.
c. In the Measured Level field, enter the depth of the liquid in the channel. The sensor

height is then calculated and shown in the Sensor Height field.

4. Click OK. The U-Sonic Height window closes.
5. If there is sediment in the flow channel, enter the amount in the Sediment field.
6. Click the CALIBRATE button. The U-Sonic Level Calibration window opens.

7. Click TAKE SAMPLE. The sensor measures the distance to the liquid surface and uses
the sensor height information to calculate the liquid level. After approximately 45
seconds, the level measurement is shown.

8. If the measured depth is different, enter the measured value in the Actual field. The
offset is calculated and shown. The offset is used to adjust the measured value to the
correct value.

9. Click OK.
10. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date and time settings of the server.
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The level calibration is complete.
4.1.4.6.3 Calibrate the Flo-Dar velocity

Calibrations must be done at the location where the sensor is installed. The sensor does
not need to be calibrated again unless it is moved. Be sure to complete the level calibration
before the velocity calibration is started.

1. Click on the General Settings tab.
2. In the FloDar Velocity Settings section, select a Velocity Method:

• Mean Vel—use for circular flow channels.
• Vel Multiplier—use for non-circular flow channels.

3. If the velocity and flow are known, enter a site multiplier.

a. Click the GENERATE button. The Velocity Multiplier window opens.

b. Click TAKE SAMPLE. After approximately 45 seconds, the measured velocity is
shown.

c. In the Actual Velocity field, enter the known velocity. The multiplier value is
calculated and the value is shown in the Multiplier field.

d. Click OK.
e. Repeat steps a–d to make sure the velocity is stable.

4. If the average velocity is not known, a velocity profile should be completed.

a. Click on the Diagnostics tab and then the Current Status menu.
b. Record several real-time velocity readings from the Channel Info section.
c. Calculate the average of the real-time velocity readings.
d. Complete a velocity profile. The Open Channel Profiling Handbook is a good

reference on velocity profiling.
e. After the velocity profile is completed, repeat steps a–c.
f. Compare the average velocity from the real-time readings to the velocity profile.
g. Calculate the multiplier to convert the Flo-Dar velocity to the profiled velocity.
h. Click on the Programming tab and go to the Flo-Dar sensor port menu.
i. Enter the multiplier in the Site Multiplier field in the General Settings tab.

5. Change any of the velocity settings if necessary:

Option Description

Site Multiplier Adjusts the Flo-Dar velocity to the profiled or known value.

Min FFT Limit Narrows the processing window of the velocity measurement.

Max FFT Limit Narrows the processing window of the velocity measurement.
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Option Description

Min Velocity Cutout Forces the velocity to a substitute value when the measurement is
outside of a user-specified range.

Max Velocity Cutout Forces the velocity to a substitute value when the measurement is
outside of a user-specified range.

6. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date and time settings of the server.

The velocity calibration is complete.

4.1.4.7 Flo-Tote setup—Cal Wizard
The sensor can be configured and calibrated with the calibration wizard. The sensor must
be installed in the process and the connection status must be online for calibration. If the
flow channel is odd-shaped, refer to Flo-Tote setup—manual on page 34.

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.

2. Click on Sensor Port[1] (FloTote).
3. Select the units in the Unit Preferences section. These units can be different from the

logged units that are specified in the Datalog Setup menu.
4. Click on the CAL WIZARD button. The Calibration Wizard window opens.
5. Select the options on each screen and click NEXT:

Option Description

Number of samples The number of times the sensor is sampled for the calibration
measurements (1, 2 or 3).

Flow parameters The shape and dimensions of the flow channel (circular, rectangular,
trapezoidal or U-shaped).

Sensor offset The difference between the measured level and the actual level.

Sediment value The amount of sediment in the flow channel.

Actual level The liquid level (depth) in the flow channel. If the sensor height was
measured indirectly, the liquid level must be measured manually.

Actual velocity The user can measure the velocity with a different instrument and enter
the value (optional).

6. When the Calibration Complete screen is shown, click FINISH. The Calibration Wizard
window closes.
Note: The Calibration Complete screen shows the values that were entered by the user and the
values that were measured by the sensor. If the values are different, the calibration adjustment
value or multiplier is shown.
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7. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date time settings of the server.

4.1.4.8 Flo-Tote setup—manual
The Calibration Wizard is the easiest method to set up the sensor. Use the manual setup
for odd-shaped flow channels or to adjust some of the calibration parameters. The sensor
must be installed in the process and the connection status must be online for calibration.

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.

2. Click on Sensor Port[1] (FloTote).
3. Select the units in the Unit Preferences section. These units can be different from the

logged units that are specified in the Datalog Setup menu.
4. Click on the Flow Settings tab and select the shape of the flow channel.
5. Enter the dimensions of the flow channel. Be sure to enter the correct depth for non-

circular channels.
6. If the flow channel is odd-shaped, a table is shown. A cross-section of the shape can

be divided into parts and the area of the parts can be entered into the table.
7. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date time settings of the server.

8. Click on the General Settings tab.
9. In the velocity settings section, click the CALCULATE button. The Site Coefficient

window opens.
10. Click TAKE SAMPLE. The velocity measurement starts. When complete, the measured

velocity is shown.
11. Measure the velocity with a different instrument and enter the value in the Actual Velocity

field. The multiplier value adjusts the sensor reading to be the same as the actual
velocity value.

12. Click OK.
13. In the level settings section, click the CALIBRATE button. The Level Calibration window

opens.
14. Click TAKE SAMPLE. The level measurement starts. When complete, the measured

level is shown.
15. Measure the liquid level manually and enter the value in the Actual Level field. The offset

value adjusts the sensor reading to be the same as the actual value.
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16. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date time settings of the server.

4.1.4.9 AV9000 Analyzer Module setup—Cal Wizard
The sensor can be configured and calibrated with the calibration wizard. The sensor must
be attached to the logger and online for calibration.
Note: Only the level is calibrated with the Cal Wizard. The velocity value that is shown does not
represent a velocity calibration. A calibration for velocity is not necessary, but can be completed
manually ( AV9000 Analyzer Module setup—manual on page 36).

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.

2. Click on Sensor Port[1] (AV9000).
3. Select the units in the Unit Preferences section. These units can be different from the

logged units that are specified in the Datalog Setup menu.
4. Click on the CAL WIZARD button. The Calibration Wizard window opens.
5. Select the shape and dimensions of the flow channel (circular, rectangular, trapezoidal

or U-shaped) and click NEXT.
Note: If the flow channel is odd-shaped, refer to  AV9000 Analyzer Module setup—manual
on page 36.

6. Select the type of calibration and click NEXT:

Option Description

Zero calibration in air The sensor is not installed in the flow channel.

Level adjust in flow The sensor is installed in the flow channel.

Note: It is recommended to do a zero calibration in air to get a reference each time a new sensor
is deployed or a sensor is moved to a new site. If a calibration is done in the flow, also do a
calibration in air.

7. If the sensor is installed in the flow channel, select the options on each screen and click
NEXT:

Option Description

Number of
samples

The number of times the sensor is sampled for the calibration measurements
(Enter a value between 1 and 6. Only one value is entered regardless of the
number of samples.)

Actual level The liquid level (depth) in the flow channel. If the sensor height was measured
indirectly, the liquid level must be measured manually.

8. When the Calibration Complete screen is shown, click FINISH. The Calibration Wizard
window closes.
Note: The Calibration Complete screen shows the values that were entered by the user and the
values that were measured by the sensor. If the values are different, the calibration adjustment
value or multiplier is shown.
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9. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date time settings of the server.

4.1.4.10 AV9000 Analyzer Module setup—manual
The Calibration Wizard is the easiest method to set up the sensor. Use the manual setup
for velocity calibration, odd-shaped flow channels or to adjust some of the calibration
parameters. The sensor must be online for calibration.

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.

2. Click on Sensor Port[1] (AV9000).
3. Select the units in the Unit Preferences section. These units can be different from the

logged units that are specified in the Datalog Setup menu. If the sensor is mounted
downstream in a reversed position, check "reversed sensor" to record flow with a
positive value. If applicable, enter values for sensor offset, level or allowance for
sediment in the channel.

4. Calibrate the level in the level settings section.

a. Click the CALIBRATE button. The Level Calibration window opens.
b. Click TAKE SAMPLE. The level measurement starts. When complete, the

measured level is shown.
c. Measure the liquid level manually and enter the value in the Actual Level field. The

offset value adjusts the sensor reading to be the same as the actual value.
5. Click on the Flow Settings tab and select the shape of the flow channel.
6. Enter the dimensions of the flow channel. Be sure to enter the correct depth for non-

circular channels.
7. If the flow channel is odd-shaped, a table is shown. A cross-section of the shape can

be divided into parts and the area of the parts can be entered into the table.
8. Click on the Application Settings tab.
9. Change the application settings if necessary.

Option Description

Repeat count The number of distinct target sets which are measured to determine velocity.
Six is the factory default. The user may enter other values. For values greater
than 8, a logging interval greater than one minute is necessary. Large repeat
counts will shorten the battery life. If multiple sensors are attached, one-minute
logging intervals are not recommended.

Device communication

36

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 381 of 433



Option Description

Delay time The time paused between the repeats to assure distinct target sets are
captured. The factory default is 2500 ms (2.5 sec). The user may enter other
values. The optimal delay time value depends on the level and velocity.

Target sets
(Target set
averaging)

Deals with velocity measurement noise caused by the non-uniform distribution
of moving targets in typical waste water flow streams. This target noise can be
reduced by averaging several readings based on distinct target sets. There are
several options for averaging:

• Robust filtering–sorts velocity readings from highest to lowest and
averages the middle values

• Reject drops–excludes outliers at low absolute velocity
• Reject spikes–excludes outliers at high absolute velocity
• Lo Freq Rej–Low Frequency Rejection may be useful to eliminate noise in

highly turbulent sites where swirling occurs at the nose of the sensor

10. Click on the Advanced Settings tab.
11. Change the application setting, if necessary.
12. If the velocity and flow are known, a site multiplier can be generated to calibrate the

velocity.

a. Click the CALCULATE button. The Velocity Multiplier window opens.
b. Click TAKE SAMPLE. The velocity measurement starts. When complete, the

measured velocity is shown.
c. Measure the velocity with a different instrument and enter the value in the Actual

Velocity field. The multiplier value adjusts the sensor reading to be the same as the
actual velocity value.

d. Click OK.
13. Change any of the settings for velocity if necessary:

Option Description

Site Multiplier The value that adjusts the sensor velocity reading to be the same as the velocity
reading from a different instrument. If not sure, use the default value of 1.0.

Low Level
Cutout

Forces the velocity to a substitute value when the level measurement is below
a user-specified value. The factory default is enabled at 0.8 inches.

Substitute
Velocity

The value of the substitute velocity (typically 0).

Filter Size Select the type of filter and the filter size (factory default is none). Takes the
average and/or median of 3, 5, 7, 9 or 11 data points to reduce noise or outliers.
Only the average and/or median values are logged—raw data values are not
logged. A significant delay can occur before sudden changes in flow are logged,
therefore this option is not recommended for stormwater applications.

Salinity Select wastewater, salt water or enter a user defined value. Factory default is
wastewater.

Device communication

37

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 382 of 433



Option Description

Analyzer
Settings

Doppler Min/Max. Useful to remove noise from turbulent sites. This sets velocity
limits based on the FFT defined in Hz. It is recommended to contact Tech
Support for FFT evaluation and recommendation.

Diagnostic
Mode

Use this mode to capture details useful when troubleshooting with Tech
Support. To run diagnostics, go to Diagnostics tab, Sensors, select time series
(1 hour, 1 day or 1 week) and Run Diagnostics. Diagnostics will be recorded
for the specified time frame.

• Normal–Factory default setting.
• Asym Spectra–Assymetrical Spectra. Allows comparison of remaining

spectra after mirror image is removed.
• Extend Spectra–Allows a detailed view of the noise floor of "best scale."
• Extend All–Similar to Extend Spectra, but of all scales.
• Time Series–Time series sub-measurement data only up to 32 readings.
• Combination–Time series (up to 20 points) plus "Normal". Allows viewing

of sub-measurements based on repeat count.

14. Click WRITE TO LOGGER if connected to logger to save the settings, or click SAVE
PROGRAM TO FILE to create a template. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date and time settings of the server.

15. Change any of the settings for level if necessary.
16. For help with difficult sites and additional diagnostic tools, contact Hach Flow Tech

support to assist with diagnostics on the TECH SUPPORT SETTINGS tab.

4.1.4.11 IM9001 module setup
The IM9001 interface module allows the logger to collect data from an attached Sigma Flow
Meter and transmit the data via a wireless or local connection. The data can be used to
trigger alarms or pace a sampler. The module can also be used as a network interface for
Modbus communication (Modbus communication on page 45).
Use the Datalog Setup menu to set the log intervals and to select the channels that are
logged (Data log setup). The logging intervals that are programmed into the 950 Flow Meter
must be greater than or equal to the logging intervals of the logger to be sure that all data
is logged.
Note: The Sigma Flow Meter program cannot be configured through the IM9001 module. The Flow
Meter must be programmed with either Flow Center software or the keypad on the Flow Meter before
connection to the IM9001 module. Refer to the Sigma User Manual for programming details. The
logger program and Sigma Flow Meter programs run independently of each other.
The IM9001 module must be configured to communicate with a Sigma Flow Meter.

1. Click on the Programming tab in the FL900 Series Driver window. If online, the attached
sensors and ports are shown.

2. If offline, click on the Datalog Setup menu. Select the sensor(s) from the drop-down list
in the Port Assignments section that agree with the sensor and port configurations on
the logger.

3. Click on Sensor Port[1] (IM9001).
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4. Change any of the options:

Option Description

Modbus Address This setting must match the Modbus address that is programmed into the
Sigma Flow Meter.

Baud Rate This setting must match the Baud rate that is programmed into the Sigma
Flow Meter.

5. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date time settings of the server.

4.1.4.12 Set up alarms
Use the Alarms menu to set up channel alarms, system alarms and notifications. Channels
must first be selected in the Datalog Setup menu before channel alarms can be set. A
maximum of 16 channel alarms can be set.

1. Click the Programming tab.
2. Click on the Alarms menu.
3. To set a channel alarm, click on the Channel Alarms tab:

a. Click on the ADD ALARM button.The Add Channel Alarm window opens.
b. Select the channel from the drop-down list.
c. Select the type of alarm (low/low, low, high, high/high) and click OK. The channel

alarm is shown in the main section.
d. Enter the trigger value and deadband. An alarm starts when the channel value is

equal to the trigger value. An alarm stops when the channel value goes above (low
alarm) or below (high alarm) the deadband value.

Figure 9  Low alarm example

1 Channel value 3 Low alarm stops 5 Trigger value

2 Low alarm starts 4 Deadband 6 Time

Device communication

39

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 384 of 433



e. Select the actions that will start during an alarm condition:

Option Description

Send SMS from logger Send an SMS (text) message from the logger—useful when
the server cannot be contacted.

Send Email from logger Send an email message from the logger—useful when the
server cannot be contacted.

Trigger sampler When a sampler is attached, start a sampling program.

Switch to secondary log
interval

Switch to secondary log interval—the secondary log interval
is used.

Switch to secondary call
interval

Switch to secondary call interval—the secondary call interval
is used.

Send SMS from server Send an SMS (text) message from the server—saves battery
power on the logger.

Send Email from server Send an email message from the server—saves battery
power on the logger.

4. To set a system alarm, click on the System Alarms tab:

a. Select the system alarm type:

Option Description

Low Main Power The batteries in the logger or external power supply is less than 8 V.

Low RTC Battery The battery for the internal clock in the logger is weak.

Low Slate Memory The datalog is 80% full.

Slate Memory Full The datalog is full and data collection has stopped.

Sensor Timeout The sensor has not responded to a call by the server.

Sensor ID Error The program cannot detect what type of sensor is connected.

b. Select the system alarm actions:

Option Description

Send SMS from logger Send a text message from the logger via the network provider.

Send Email from logger Send an email from the logger via the network provider.

Send SMS from server Send a text message from the FSDATA server.

Send Email from server Send an email from the FSDATA server.

5. To set enter recipient information for alarm notifications, click on the Recipients tab:

a. Enter the email address for each email recipient (maximum of 5).
b. Enter the number for each SMS (text message) recipient (maximum of 5).

4.1.4.13 Set sampler options
If a sampler is used, the sampler must be attached to the auxiliary port on the logger. Use
the Sampler menu to specify when samples are taken.

1. Click the Programming tab.
2. Click on the Sampler menu.
3. In the Pacing Source field, select the sensor port that will measure flow for the sampler.
4. Enter the volume interval that generates a flow pulse to the sampler. For example, a

sampler can take a sample every 100 gallons of flow.
Note: The sampler can also take a sample during alarm conditions if the Trigger sampler action
is set for a channel alarm.
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4.1.5 View data

4.1.5.1 Download data
When data is downloaded from the logger, the data includes the channel data, the event
log, the alarm log and the sample history. The data is automatically saved as a .fl9 file in
the default file path.

1. Open a communication session with the logger (Connect to the logger on page 23).
2. Click on one of the download options:

Option Description

Download all of the data from the logger.

Download only the data that was logged since the last download.

3. Wait for the data to download. When complete, a confirmation message is shown. Click
OK. The data is shown in the FL900 window ( Tabular view  on page 41).

4.1.5.2 Open a site file
Data files that were downloaded previously can be opened when the connection status is
offline.

1. Make sure the connection status is offline. If online, click on the DISCONNECT button.
2. Click on the OPEN A SITE FILE button. The Open file window opens.
3. Find the file and click OPEN. The data is shown in the FL900 window ( Tabular view

on page 41).

4.1.5.3 Tabular view

The tabular view shows the data in a spreadsheet format (Figure 10). The following options
are available:

Option Description

Open in Flo-Ware Click on the Flo-Ware icon to open the file in the main Flo-Ware application

Sort data Click on a column header to sort the data by that column

Show or remove
channels

Click on the check box next to a channel and click the UPDATE
TABLE button to show or remove channels.

Change the date
range

Change the date and time range and click the UPDATE TABLE button.

Copy to the clipboard Click on the copy icon to copy the data to the clipboard. The data can then
be pasted in a spreadsheet or other application.

Print Click on the printer icon to send the data to a printer.

Export as tab-
separated

Click on the TSV icon to export the data as a tab-separated file.

Export as comma-
separated

Click on the CSV icon to export the data as a comma-separated file.

Open in Excel Click on the Excel icon to open the data in Microsoft® Excel® spreadsheet
software.
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Figure 10  FL900 tabular data view

4.1.5.4 Graph view

The graph view shows the data in a line graph (Figure 11). A maximum of 2 channels can
be shown. The rain gauge and sampler are shown as bars in addition to the 2 selected
channels. The bars for the sampler are shown in a green color when a sample was collected
and in a red color if the sampler failed to collect a sample.
The following options are available:

Option Description

Show or remove
channels

Click on the check box next to a channel and click the UPDATE
TABLE button to show or remove channels.

Change the date
range

Change the date and time range and click the UPDATE TABLE button.

Copy to the clipboard Click on the copy icon to copy the data to the clipboard. The data can then
be pasted in a spreadsheet or other application.

Print Click on the printer icon to send the data to a printer.

Export as image Click on the BMP icon to save the graph in a .bmp image format.

Zoom in Click on the graph and drag to the right to zoom in.
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Option Description

Zoom out Click on the graph and drag to the left to zoom out.

Pan left, right, up or
down

Right-click on the graph and drag to the left, right, up or down to move the
graph position.

Figure 11  FL900 graph view

4.1.5.5 Sample log

When a sampler is attached to the logger, the following sample data is collected and shown
in the tabular format:

• Date and time of the sample
• Sample status (success or failed)
• Sample number
• Sample bottle number

Refer to the  Tabular view  on page 41 for a description of the available user options.

4.1.6 Troubleshooting

4.1.6.1 View diagnostic information
The user can view diagnostic information to help solve a problem or to confirm normal
operation.
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1. Click on the Diagnostics tab.
2. Select one of the menu options:

Option Description

Event Log The date and time, event number, event text and event data is shown for all events
in the tabular format. Refer to the  Tabular view  on page 41 for a description of
the available user options.

Current
Status

When online, real-time general information such as the power supply voltage is
shown. The measured channel values are shown and are updated at the same
interval that is set in the logger program. If a sampler is connected, the volume
before the next sample is taken is shown.

Sensors When online, the user can download a sensor diagnostic file (.sdf) for use by
technical support. The file is saved in the location that is specified in the settings.
Technical support may ask the user to take a sample or to run diagnostics for a
specified time (1 hour, 1 day or 1 week) to get additional diagnostic information.

Modem When online, information about the modem and the signal strength is shown. The
registration status should show home. The CALL SERVER button can be used to
connect to the server and to show connection information. When the call is
complete, click the SAVE button to save the information.

Alarm Log The data for all alarms is shown in the tabular format. Refer to the  Tabular view
on page 41 for a description of the available user options.

4.1.6.2 Manual USB driver installation
If there was a problem with the USB driver installation, install the USB driver manually.

1. With the logger attached to the PC, open the Windows Device Manager.
2. Find the FL-9XX port under the Ports node and open the port properties.
3. Install the driver from C:\Program Files\Flo-Ware\FL9xx\Backup (file name:

FL-9XX_USB.inf).

4.1.6.3 Restore factory settings
If necessary, the user program in the logger can be replaced with the factory settings.

1. Make sure that the logger is attached to the computer and that the connection status is
online.

2. Click on the Utilities tab.
3. Select the Restore Factory Settings option.
4. Click WRITE TO LOGGER to save the settings. A message window is shown:

Option Description

Warning: all data
will be lost.
Continue?

All data that is stored in the logger is erased when a program is written to
the logger. To save the data, select No and download the data to a safe
location. Select Yes to erase all data and update the logger with the new
program.

Set Logger Clock Synchronize to Computer Clock—the logger uses the date and time settings
of the computer. Set Logger Clock—the logger uses the date and time
settings that are set by the user. If the unit has a modem, the logger
automatically uses the date time settings of the server.

4.1.7 Update the firmware
The firmware is updated regularly for continued improvement. Install the updates for best
results.

1. Click on the Utilities tab and select the Firmware Update menu.
2. Select the file to install.
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3. Click START.
4. Select the udpate option and click OK. The update starts. Wait for the status to show

complete.

4.1.A Modbus communication

4.1.A.1 Overview
The Modbus protocol can be used for communication with the FL900 Series Loggers. An
external network device such as a PLC can attach to the logger and read data as it is logged.
Historical data cannot be read.
The Modbus information that follows assumes that the network device is attached to the
RS232 interface on the logger.

4.1.A.2 Communications setup
An RS232 communication cable must be used to attach the logger to an external network
device such as a PLC. Refer to the user manual for the FL900 Series Flow Logger for
detailed information.
The communication settings can be changed with Flo-Ware. Refer to Communications
settings—local on page 25. Table 3 shows the default settings and options for each setting.
The logger supports various frame sizes based on the Modbus protocol and parity setting.
The parity setting can be modified using Flo-Ware, thereby setting the frame size of the
communication hardware. The following frame sizes are supported by the logger:
Modbus RTU

• 8 bits, even parity, 1 stop bit
• 8 bits, odd parity, 1 stop bit
• 8 bits, no parity, 2 stop bit

Modbus ASCII

• 7 bits, even parity, 1 stop bit
• 7 bits, odd parity, 1 stop bit

Table 3  Communication settings

Setting Default Options

Protocol Modbus RTU Modbus RTU or Modbus ASCII

Address 2 1–247; also responds to broadcast address 0

Baud rate 115200 9600, 19200, 38400, 57600, 115200

Frame size 8 bits, no parity, 2 stop bits Modbus RTU: 8 bits, even parity, 1 stop bit; 8 bits, odd parity, 1 stop bit; 8 bits, no
parity, 2 stop bits

Modbus ASCII: 7 bits, even parity, 1 stop bit; 7 bits, odd parity, 1 stop bit

4.1.A.3 Communication with the logger
The logger hardware makes use of transmit, receive, and signal ground signals on the
RS232 interface. The logger responds to Modbus queries that match the assigned address
as well as broadcast address 0. When address 0 is used, the master does not know the
logger address, which facilitates peer-to-peer communications on a bus with one master
and no other slaves. FloWare can be used to change the Modbus address setting in the
FL900.

4.1.A.3.1 Communication timeouts
Minimum and maximum response times are used for reliable exchanges with the Modbus
master and to prevent collisions on the RS232 bus. The minimum response time is the wait
time before a reply is sent to a Modbus query (default: 30 ms). The maximum response time
is the total time that is allowed for a reply to be sent to a Modbus query (default: 1 second).
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If a reply cannot be sent within the maximum response time, a timeout occurs. The logger
stops processing and prepares for the next Modbus query. The timeout value cannot be
modified.

4.1.A.3.2 Sleep modes
Sleep modes are used to extend the battery life of the logger. After 5 seconds of idle time
on the RS232 bus, the RS232 interface on the logger closes. To keep the RS232 interface
open, a valid Modbus command must be sent to the logger in intervals of < 5 seconds.
If the RS232 interface is closed, a sacrificial Modbus command must be sent to the logger
to open the interface. This command serves only to open the interface. No response is made
to the sacrificial Modbus command.
If the logger has not shut down at least once in a 3-hour period, a soft reset automatically
occurs.

4.1.A.4 Modbus registers
The logger program that is set up by the user shows which measurements are associated
with each datalog channel (refer to Datalog setup on page 27). Each datalog channel in the
logger is mapped to a Modbus measurement register. If a new program is written to the
logger, the user-selected measurements are automatically mapped to the 16 available
datalog channels.
Each Modbus measurement register is associated with two Modbus description registers.
The description registers, A and B, add additional details about the measurement value.
Each Modbus measurement register reads data as it is currently logged. For example, if an
attached sensor has a primary logging interval of 5 minutes, the corresponding Modbus
register shows the updated data every 5 minutes.

4.1.A.4.1 Register configuration
FloWare is used to generate the Modbus register map from the datalog channel
configuration in the logger program. The register map is generated online when connected
to a logger or offline using a previously downloaded site file. The map can be printed,
exported to a spreadsheet or copied to the clipboard. If the datalog channel configuration
changes, the modbus map changes, and a new Modbus map should be generated.
To generate the map, open the FL900 Series driver in FloWare, select the Utilities tab and
then select Modbus Map. The Modbus map is shown for the datalog channel configuration
that is current. An example of a Modbus map is shown in Figure 12.
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Figure 12  Example Modbus map for logger program

4.1.A.4.2 Register order
The data order in the logger registers is big-endian with the most significant byte first,
followed by the least significant byte second. The register order for multi-register numeric
values (floats and integers) is little endian. If a different ordering scheme is needed, the data
must be processed externally.

4.1.A.4.3 Measurement registers
The logger implements 16 Modbus measurement registers, where each register maps
directly to 1 of 16 data log channels. One or more measurement registers can be read with
Modbus Function Code 03 Read Holding Registers. Refer to Table 4.
The definition of each data log channel is made when a user changes the data log
configuration and programs the logger. To know what each measurement register
represents, the user has two options. The first option is for applications where the logger is
connected to an external device that is manually configured by the user. The second option
is for applications where the logger is connected to an external device that is capable of
automatic configuration with the use of additional measurement description registers that
are supplied by the logger.

Table 4  Modbus measurement registers

Register Number Data Type Read/Write Name Data Map

40013-40014 4 byte float Read Measurement Register 1 Data Log Channel 1

40015-40016 4 byte float Read Measurement Register 2 Data Log Channel 2
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Table 4  Modbus measurement registers (continued)

Register Number Data Type Read/Write Name Data Map

40017-40018 4 byte float Read Measurement Register 3 Data Log Channel 3

40019-40020 4 byte float Read Measurement Register 4 Data Log Channel 4

40021-40022 4 byte float Read Measurement Register 5 Data Log Channel 5

40023-40024 4 byte float Read Measurement Register 6 Data Log Channel 6

40025-40026 4 byte float Read Measurement Register 7 Data Log Channel 7

40027-40028 4 byte float Read Measurement Register 8 Data Log Channel 8

40029-40030 4 byte float Read Measurement Register 9 Data Log Channel 9

40031-40032 4 byte float Read Measurement Register 10 Data Log Channel 10

40033-40034 4 byte float Read Measurement Register 11 Data Log Channel 11

40035-40036 4 byte float Read Measurement Register 12 Data Log Channel 12

40037-40038 4 byte float Read Measurement Register 13 Data Log Channel 13

40039-40040 4 byte float Read Measurement Register 14 Data Log Channel 14

40041-40042 4 byte float Read Measurement Register 15 Data Log Channel 15

40043-40044 4 byte float Read Measurement Register 16 Data Log Channel 16

4.1.A.4.4 Description registers
Two description registers, A and B, are associated with each individual Modbus
measurement register (Table 5). The Modbus description registers allow third parties to
develop external devices that have plug and play capabilities with the FL900 logger and
minimize manual setup by the end user. Each description register can be queried by an
external device to get more details about the measurement value.

Table 5  Modbus description registers

Register number Data type Read/Write Name

40213-40214 4-byte Unsigned Read Measurement 1 Description Register. 'A'

40215-40216 4-byte Unsigned Read Measurement 1 Description Register. 'B'

40217-40218 4-byte Unsigned Read Measurement 2 Description Register. 'A'

40219-40220 4-byte Unsigned Read Measurement 2 Description Register. 'B'

40221-40222 4-byte Unsigned Read Measurement 3 Description Register. 'A'

40223-40224 4-byte Unsigned Read Measurement 3 Description Register. 'B'

40225-40226 4-byte Unsigned Read Measurement 4 Description Register. 'A'

40227-40228 4-byte Unsigned Read Measurement 4 Description Register. 'B'

40229-40230 4-byte Unsigned Read Measurement 5 Description Register. 'A'

40231-40232 4-byte Unsigned Read Measurement 5 Description Register. 'B'

40233-40234 4-byte Unsigned Read Measurement 6 Description Register. 'A'

40235-40236 4-byte Unsigned Read Measurement 6 Description Register. 'B'

40237-40238 4-byte Unsigned Read Measurement 7 Description Register. 'A'

40239-40240 4-byte Unsigned Read Measurement 7 Description Register. 'B'

40241-40242 4-byte Unsigned Read Measurement 8 Description Register. 'A'

40243-40244 4-byte Unsigned Read Measurement 8 Description Register. 'B'

Device communication

48

Luggage Point STP Primary Treatment (PST Inlet Flowmeter) Vendor Manual

Q-Pulse Id: TMS177 30/10/2012 Page 393 of 433



Table 5  Modbus description registers (continued)

Register number Data type Read/Write Name

40245-40246 4-byte Unsigned Read Measurement 9 Description Register. 'A'

40247-40248 4-byte Unsigned Read Measurement 9 Description Register. 'B'

40249-40250 4-byte Unsigned Read Measurement 10 Description Register. 'A'

40251-40252 4-byte Unsigned Read Measurement 10 Description Register. 'B'

40253-40254 4-byte Unsigned Read Measurement 11 Description Register. 'A'

40255-40256 4-byte Unsigned Read Measurement 11 Description Register. 'B'

40257-40258 4-byte Unsigned Read Measurement 12 Description Register. 'A'

40259-40260 4-byte Unsigned Read Measurement 12 Description Register. 'B'

40261-40262 4-byte Unsigned Read Measurement 13 Description Register. 'A'

40263-40264 4-byte Unsigned Read Measurement 13 Description Register. 'B'

40265-40266 4-byte Unsigned Read Measurement 14 Description Register. 'A'

40267-40268 4-byte Unsigned Read Measurement 14 Description Register. 'B'

40269-40270 4-byte Unsigned Read Measurement 15 Description Register. 'A'

40271-40272 4-byte Unsigned Read Measurement 15 Description Register. 'B'

40273-40274 4-byte Unsigned Read Measurement 16 Description Register. 'A'

40275-40276 4-byte Unsigned Read Measurement 16 Description Register. 'B'

4.1.A.4.4.1 Description register formats
Two formats, A and B, are used by the description registers to give measurement details.
Refer to Figure 13 and Figure 14.

Figure 13  Description register format A

Figure 14  Description register format B

4.1.A.4.4.2 Parameter field
The parameter field shows what the measurement represents (Table 6).

Table 6  Parameter field descriptions

Returned value Parameter

0 FL900 series power supply

1 Modem signal strength

2 Modem signal quality

3 Flow

4 Level

5 Velocity

6 Temperature

7 Surface velocity
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Table 6  Parameter field descriptions (continued)

Returned value Parameter

8 Distance

9 Minimum distance

10 Maximum distance

11 Distance reading Count

12 Surcharge level

13 PMR

14 NOS

15 Conductivity

16 Surcharge velocity

17 Gain

18 Measurement Flag

19 Rain

20 Raw level

4.1.A.4.4.3 Sensor type field
The sensor type field shows the type of sensor that made the measurement (Table 7).

Table 7  Sensor type field description

Returned value Sensor type

1 Not detected

3 Logger

4 FloDar

5 FloTote

6 SVS

7 AV9000

4.1.A.4.4.4 Data source field
The data source field shows whether the measurement came directly from the logger or
from one of the sensor ports on the logger (Table 8).

Table 8  Data source field description

Returned value Data source

0 Logger

1 Sensor Port 1

2 Sensor Port 2

3 Sensor Port 3

4 Sensor Port 4

4.1.A.4.4.5 Log interval fields
The primary, secondary and current logging interval fields can be queried to show which
logging interval is in use. An external device can use this information to optimize the polling
interval. The log interval values are returned in minutes.
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Dynamic logging occurs with the primary and secondary logging intervals. The primary
logging interval is used during normal operation. If an alarm condition occurs, the log rate
automatically changes to use the secondary logging interval. When operation returns to
normal, the log rate automatically changes to use the primary logging interval again. For
more information refer to Set up alarms on page 39.

4.1.A.4.4.6 Base unit field
The base unit field shows the base unit of measure for the measurement regardless of the
selected user preference. Table 9 includes units that may not be applicable at this time.

Table 9  Base unit field description

Returned value Unit of measure

0 mg/L (milligrams per liter)

1 g/L (grams per liter)

2 ppm (parts per million)

3 mE (milliextinction)

4 E (extinction)

5 1/m (per meter)

6 FNU (formazin nephelometric unit)

7 NTU (nephelometric turbidity unit)

8 TE/F (German formazin nephelometric unit)

9 EBC (European brewery congress)

10 % (percent)

11 nm (nanometer)

12 mm (millimeter)

13 m (meter)

14 msec (milliseconds)

15 sec (seconds)

16 min (minutes)

17 hrs (hours)

18 mA (milliamps)

19 mV (millivolts)

20 mNTU (milliNTU)

21 mFTU (milliFTU)

22 mTE/F (milliTE/F)

23 m % (millipercent)

24 Counts

25 C (degrees Celsius)

26 F (degrees Fahrenheit)

27 pH

28 mV/pH (millivolts per pH unit)

29 uA (microamperes)

30 L/h (liters per hour)
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Table 9  Base unit field description (continued)

Returned value Unit of measure

31 ppt (parts per thousand)

32 S/cm (Siemens per centimeter)

33 Ohm/cm (ohms per centimeter)

34 S/m (Siemens per meter)

35 Ohm/m (ohms per meter)

36 kOhm (kiloohm)

37 MOhm (megaohm)

38 ppb (parts per billion)

39 ug/L (micrograms per liter)

40 sat (saturation)

41 mFNU (milliFNU)

42 FTU (formazin turbidity unit)

43 ft (feet)

44 deg (degrees angle or phase)

45 mmHg (millimeters of mercury)

46 inHg (inches of mercury)

47 torr

48 pH/C (pH per degree C)

49 day (day)

50 uS/cm (microSiemens per centimeter)

51 mS/cm (milliSiemens per centimeter)

52 Ohm

53 %/C (percent per degree C)

54 ppm/uS (ppm per uS )

55 mMol/L (millimole per liter)

56 kOhm/cm (kiloohm per centimeter)

57 MOhm/cm (mega ohm per centimeter)

58 mS/m (milliSiemens per meter)

59 uS/m (microSiemens per meter)

60 degree

61 BAR (bar)

62 kPa

63 Pa

64 psi (pressure per square inch)

65 psia

66 psig

67 gpm (gallons per minute)
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Table 9  Base unit field description (continued)

Returned value Unit of measure

68 gps (gallons per second)

69 gph (gallons per hour)

70 mgd (million gallons per day)

71 Lps (liters per second)

72 Lpm (liters per minute)

73 Lph (liters per hour)

74 m3/sec (cubic meters per second)

75 ft3/sec (cubic feet per second)

76 m/s (meters per second)

77 fps (feet per second)

78 cm (centimeters)

79 ft (feet)

80 in. (inches)

81 m (meters)

82 volts

83 AU (Absorbtion unit)

84 nA (nanoampere)

85 nA/ppm (nanoampere per ppm)

86 uA/ppm (microampere per ppm)

87 nA/mg (nanoampere per mg)

88 uA/mg (microampere per mg)

89 Sal (salinity)

90 gal (gallons)

91 ltr (liters)

92 %[1cm] (% transmission in 1-cm path)

93 m3/h (cubic meters per hour)

94 gpd (gallons per day)

95 mL (milliliters)

96 af (acre feet)

97 cf (cubic feet)

98 m3 (cubic meters)

99 cm2 (square centimeters)

100 ft2 (square feet)

101 in2 (square inches)

102 m2 (square meters)

103 afd (acre feet per day)

104 cfm (cubic feet per minute)
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Table 9  Base unit field description (continued)

Returned value Unit of measure

105 cfh (cubic feet per hour)

106 cfd (cubic feet per day)

107 cmm (cubic meters per minute)

108 cmd (cubic meters per day)

109 g/kg (grams per kilogram)

110 mils (1/1000 inch)

111 %H2S

112 %LEL

113 VDC

114 no unit

115 Hz (Hertz)

116 kHz (kiloHertz)

117 mL/L (milliliters per liter)

118 mL/g (milliliters per gram)

119 MHz (megaHertz)

120 ft3/min (cubic feet per minute)

121 ft3/h (cubic feet per hour)

122 m3/min (cubic meters per minute)

123 m3/day (cubic meters per day)

124 L/day (liters per day)

125 af/h (acre-feet per hour)

126 mL/day (milliliters per day)

127 mg/L-N (milligrams per liter as Nitrogen)

128 K (degrees Kelvin)

129 %660nm (transmission percent at 660 nm)

130 v660nm (transmission voltage at 660 nm)

132 mS (milliSiemens)

133 uS (microSiemens)

134 %O2 (percent oxygen)

135 uE/S/m2

136 Kg/L

137 ft3/day

138 ft3

139 mg (million gallons)

140 cfs (cubic feet per second)

141 cms (cubic meters per second)
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Table 9  Base unit field description (continued)

Returned value Unit of measure

142 cmh (cubic meters per hour)

143 Unknown
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Instruction Sheet

Surcharge-Velocity Sensor (SVS) to Flo-Dar Installation

Safety Information
Please read this entire document before unpacking, setting up, or operating this equipment. 

Make sure that the protection provided by this equipment is not impaired, do not use or install 
this equipment in any manner other than that specified in this document. 

Precautionary Labels
Read all labels and tags attached to the instrument. Personal injury or damage to the 
instrument could occur if not observed. 

General overview
This document gives the instructions on how to attach an SVS sensor to a Flo-Dar when a 
shipment is sent with the Flo-Dar and SVS sensor disconnected. Ignore this document, if a 
shipment is received with the SVS already attached to the Flo-Dar.

This document also gives the instructions on how to add an SVS to an existing Flo-Dar in the 
field. 

Attach the SVS to the Flo-Dar
To attach a SVS to an existing Flo-Dar, holes must be drilled on the Flo-Dar. The SVS clamp is 
not used (ignore step 5). To add drill holes, put the SVS sensor on the Flo-Dar. Use the SVS 
sensor as a template to add the holes on the Flo-Dar. Drill two screw holes with a diameter of 
0.159 and a depth of 0.75 inches (Figure 1, item 9). Do not drill through the Flo-Dar enclosure. 

Procedure to attach the SVS to the Flo-Dar:

1. Remove the Flo-Dar handle (Figure 1, item 1 and 2). 

2. Put the SVS on the Flo-Dar with the holes on the SVS aligned with the drill holes on the 
two sides of the Flo-dar (Figure 1, item 9). 

3. Attach the SVS to the Flo-dar with the ¾-inch screws. 

4. Put the SVS cable through the handle. 

5. Remove the SVS cable clamp screws. Attach the SVS cable with the cable clamp and the 
1-¼ inch screws (Figure 1, item 3 and 4)

6. Loosen the Flo-Dar cable clamp screws and install the Flo-Dar handle. Adjust the Flo-Dar 
cable and tighten the Flo-Dar cable clamp screws (Figure 1, item 6).

7. Attach the Flo-Dar cable and the SVS cable with zip-ties. Start 1 inch away from the 
Flo-Dar handle, attach a zip-tie every 5 feet (Figure 1, item 5).

Electrical equipment marked with this symbol may not be disposed of in European public disposal systems after 
12 August of 2005. In conformity with European local and national regulations (EU Directive 2002/96/EC), European 
electrical equipment users must now return old or end-of life equipment to the Producer for disposal at no charge to 
the user. 
Note: For return for recycling, please contact the equipment producer or supplier for instructions on how to return 
end-of-life equipment, producer-supplied electrical accessories, and all auxiliary items for proper disposal.
1

Page 405 of 433
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Figure 1 SVS to Flo-Dar assembly
1 Handle screws 6 Flo-Dar cable clamp screws

2 Handle 7 Screws

3 SVS cable clamp 8 SVS

4 SVS cable clamp screws 9 Screw hole depth and diameter ∅0.159 x 0.75 deep (2x)

5 Cable tie
© Hach Company, 2008. All rights reserved. Printed in the U.S.A. em/kt July 2008 Edition 1
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OPEN CHANNEL PROFILING
SCOPE

This handbook contains the instructions on how to measure the velocity profile and calculate the
flow of open channels. The velocity profile is measured using a handheld velocity meter. Flow is
calculated with the continuity equation (Q =     x A) where Q is flow,     is mean velocity and A is
cross-sectional area.

Section I describes mean velocity, cross-sectional area, site selection, profiling and methods of
determining the mean velocity. Section II describes methods of calculating the instantaneous flow
rate. Section III is a case study with the MMI Model 2000 being used to determine    .
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SECTION I PROFILING

MEAN VELOCITY (    ) DEFINITION
A particle of water near the conduit wall will not move as fast as a particle toward the center. To
understand this, we need to look at the molecules of moving liquids. The first layer of molecules
stick to the wall of the conduit. The next layer will move by sliding across the first layer. This
happens throughout the flow with each successive layer moving at a faster velocity. The change in
velocity is greater near the conduit wall than it is toward the center. If velocity measurements of
each layer could be taken, a velocity profile similar to the one in Figure 1-1 would be produced.
Notice that the velocity decreases near the surface. Since most flows fit this profile, this is called the
typical profile. There are, however, situations which will cause other profile shapes and it is usually
more difficult to calculate flow with these shapes.

To calculate flow, an average or mean of all the varying velocities must be determined. Since it is
not practical to measure the velocity of each layer of molecules, methods have been developed by
which a mean velocity (    ) can be determined from velocity measurements taken at a number of
positions in the flow.

CROSS-SECTIONAL AREA
The cross-sectional area of the flow is determined from a level measurement and the channel shape.
It is important that the mean velocity measurement and the level measurement is done at the same
location in the channel.
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Figure 1-1. Typical Profile
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SITE SELECTION

A site that produces the typical profile shape will give the most accurate results. In a majority of the
cases, problem sites can be identified by a visual inspection. Site inspection guidelines are as fol-
lows:

• The channel should have as much straight run as possible. Where the length of straight run is
limited, the length upstream from the profile should be twice the downstream length.

• The channel should be free of flow disturbances. Look for protruding pipe joints, sudden changes
in diameter, contributing sidestreams, outgoing sidestreams, or obstructions. Clean any rocks,
sediment, or other debris that might be on the bottom of the pipe.

• The flow should be free of swirls, eddies, vortices, backward flow, or dead zones. Avoid areas
that have visible swirls on the surface.

• Avoid areas immediately downstream from sharp bends or obstructions.

• Avoid converging or diverging flow (approach to a flume) and vertical drops.

• Avoid areas immediately downstream from a sluice gate or where the channel empties into a
body of stationary water.

Choosing the Method
All profiling methods can be used in a site that produces a typical profile and has sufficient level to
measure three point velocities. If you cannot avoid sites with nontypical profiles or low flows, the
following guidelines will help in choosing a method that will give the best results. Keep in mind that
choosing the method will become easier as you gain experience in profiling.

Low flows - The 0.9 x Umax method is recommended in flows of less than two
inches.

Rapidly Changing Flows - A flow that is changing more than 10% in three minutes or less can be
classified as rapidly changing. The 0.9 x Umax or 0.4 methods take the
least amount of time. However, these methods usually require a typical
profile shape for accurate results.

Comment:

Check the level several times during the profiling procedure. If the level has changed, but the change
is less than 10%, average the level measurements and use the average in the flow calculation.

Asymmetrical flow - The 2-D method is recommended for asymmetrical flows. An asym-
metrical flow will have a difference of 30% or more between the right
and left side velocities.
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Vertical drop (outfalls)  - The 2-D method is recommended for outfalls. Remember to measure
the level on the same plane as the velocity profile. Outfalls should be
avoided wherever possible.

Nontypical profile shape  - If you suspect a profile shape may not be typical, use the 2-D method.

PROFILING CHECKS
For best possible results, you should:

• Check the inside diameter of the conduit. Also, measure the horizontal and vertical diameters. If
there is a difference, then average the diameters.

• Check for symmetry of flow.
• Check level several times during the procedure.
• Check the invert for rocks, sediment, and other debris.

CALCULATING    
PROFILING METHODS

0.9 x Umax Method
• Take a series of point velocity measurements throughout the entire flow.

• Identify the fastest velocity.  In most cases, this is usually located in the center just beneath the
surface.

• Multiply the fastest velocity by 0.9 for    .

2, .4, .8 of Depth Method
• Measure depth of flow (Page 1-5).
• Calculate the positions on the centerline by:

0.2 x depth
0.4 x depth
0.8 x depth

• At the .2, .4, and .8 positions, measure and record the
velocities (Figure 1-2).

Comment:
In manmade channels, measure the .2, .4, and .8
positions from the bottom.

• Average .2 and .8 velocities.
• Average the .4 velocity with the .2 and .8 average for the    .

Figure 1-2. (.2, .4, .8) Velocity
Positions

U

U
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.4 Method
A simplified version of the .2, .4, .8 method is to measure the velocity at the .4 position and use this
as    . This method is probably the least accurate because it uses only one data point and assumes
that a logarithmic profile exists. This is also called the 60% of depth method.

2-D Method
• Locate the center line of the flow.

• Locate vertical  velocity lines (VVL) halfway between the
center line and the side walls of the conduit. This is measured
at the widest part of the flow.

• Take at least seven velocity measurements at different depths
along the center line.

• Take velocity readings at different depths on the VVL. The
distance between these depths should be the same as those on
the center line.

• Take final point velocity readings at the right and left corners of the flow.

• Check the data for any outliers. If a best fit curve of the velocity profile were plotted, an outlier
would lie outside the best fit curve region. See Figure 3-1 on Page 3-2.

• Average all measurements except outliers for    . Remember to include the corner measurements.

2-D Method Alternate
Another way to do the 2-D profile is with the FPA (fixed point
average) feature of the Model 2000 Flo-Mate. The Flo-Mate
sensor is moved at a constant velocity in a pattern across the flow
that covers the cross-sectional area. The velocity displayed by the
Flo-Mate at the end of the FPA period is the mean velocity.

Comment:

It may take several attempts to get the FPA time set so that the end
of the FPA period coincides with the end of the sensor motion.

• Set the FPA time to the appropriate number of seconds.

• Place the sensor at the start position and wait for a few sec-
onds.

• Press <ON/C> and start moving the sensor.

U

START
FINISH

START
FINISH

Figure 1-3. 2-D Velocity
Positions

Figure 1-4. 2-D Method
Alternate

U
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VPT Method
The Velocity Profiling Technique (VPT) was first described by N. T. Debevoise and R. B.
Fernandez in the November 1984 issue of the WPCF Journal. With this method, a series of point
velocity measurements are taken at different depths along the centerline of the flow. These measure-
ments along with level are input into a VPT computer program which calculates the flow. This is one
example of the more advanced profile integration techniques which are possible.

MEASURING LEVEL

Circular Conduits
• Measure the inside diameter of the conduit.

• Measure distance D (Figure 1-4).

• Subtract D from the inside diameter of the
conduit for the depth of flow. This eliminates
the problem of the ruler interfering with the
liquid.

Comment:

The level measurement and the velocity profile
must be on the same plane for proper
application of the continuity equation. Figure 1-5. Level Measurement

D

Figure 1-6. Location of Level Measurement
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LEVEL MEASUREMENT

PLANE OF PROFILE
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SECTION II CALCULATING FLOW
CIRCULAR CONDUITS

To calculate flow in circular conduits you need:

• The mean velocity     from Section I.

• The depth of flow at the time of profile.

• The inside diameter of the conduit.

Outline
Calculating flow is outlined as follows:

• Calculate the level to diameter ratio (L/D).

• Identify the flow unit multiplier (K) (Table I, Pages 2-3 and 2-4).

• Square the diameter in feet.

• Calculate flow.

Calculate the Level/Diameter Ratio (L/D)
Ratio = L ÷ D

Where:

L is depth of flow in inches at time of profile.
D is inside diameter in inches.

L/D is the level/diameter ratio.

Identify Flow Unit Multiplier K
K  L/D Ratio in Table I on Pages 2-3 and 2-4.

Where:

K is the flow unit multiplier.

Find the appropriate L/D ratio in the L/D column and move to the right to the desired units column to
get the proper flow unit multiplier.

Comment:
The flow unit multiplier in Table I is only for circular conduits measured in feet. The multiplier was
derived using a one foot per second flow in a one foot diameter conduit as the model.

U
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Convert the Diameter to Feet and Square
D2 = (Diameter in inches ÷ 12)2

Where:

D2 is in feet diameter squared. The diameter needs to be converted to feet because
the velocity is in feet per second.

Calculate the Flow
K x D2 x    = flow

Example:

What is the flow in millions of gallons per day (MGD) of a 10-inch diameter conduit with a 6-inch
level?  The  U  has been calculated to be 1.5 ft/sec.

Calculate Level/Diameter Ratio L/D
Level ratio L/D = 6 inches/10  inches = 0.6

Identify K
K = 0.6   0.3180 from Table I

Calculate D2

D2 = (10 in ÷ 12)2 = (0.833 ft)2 = 0.694 ft2

Calculate flow
K x D2 x    = MGD = 0.3180 x 0.694 ft2 x 1.5 ft/sec = 0.331 MGD

U

U
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Table I Flow Unit Multiplier

L/D MGD GPM CFS CMM CMD LPM

.01 .0009 .5966 .0013 .0023 3.2522 2.2585

.02 .0024 1.6824 .0037 .0063 9.1709 6.3687

.03 .0044 3.0814 .0069 .0117 16.7986 11.6644

.04 .0068 4.7296 .0105 .0179 25.7811 17.9036

.05 .0095 6.5894 .0147 .0249 35.9190 24.9438

.06 .0124 8.6351 .0192 .0327 47.0701 32.6876

.07 .0156 10.8475 .0242 .0411 59.1295 41.0621

.08 .0190 13.2113 .0294 .0500 72.0148 50.0103

.09 .0226 15.7143 .0350 .0595 85.6585 59.4851

.10 .0264 18.3460 .0409 .0694 100.0039 69.4471

.11 .0304 21.0975 .0470 .0799 115.0022 79.8627

.12 .0345 23.9609 .0534 .0907 130.6108 90.7020

.13 .0388 26.9294 .0600 .1019 146.7919 101.9388

.14 .0432 29.9967 .0668 .1135 163.5116 113.5497

.15 .0477 33.1571 .0739 .1255 180.7393 125.5134

.16 .0524 36.4056 .0811 .1378 198.4467 137.8102

.17 .0572 39.7374 .0885 .1504 216.6081 150.4223

.18 .0621 43.1480 .0961 .1633 235.1995 163.3330

.19 .0672 46.6334 .1039 .1765 254.1985 176.5267

.20 .0723 50.1898 .1118 .1900 273.5844 189.9892

.21 .0775 53.8135 .1199 .2037 293.3373 203.7064

.22 .0828 57.5012 .1281 .2177 313.4387 217.6657

.23 .0882 61.2496 .1365 .2319 333.8710 231.8548

.24 .0937 65.0555 .1449 .2463 354.6172 246.2619

.25 .0992 68.9161 .1535 .2609 375.6613 260.8759

.26 .1049 72.8286 .1623 .2757 396.9880 275.6861

.27 .1106 76.7901 .1711 .2907 418.5825 290.9823

.28 .1163 80.7982 .1800 .3059 440.4305 305.8545

.29 .1222 84.8503 .1890 .3212 462.5182 321.1932

.30 .1281 88.9439 .1982 .3367 484.8325 336.3892

.31 .1340 93.0767 .2074 .3523 507.3605 352.3337

.32 .1400 97.2464 .2167 .3681 530.0894 368.1176

.33 .1461 101.4507 .2260 .3840 553.0071 384.0327

.34 .1522 105.6875 .2355 .4001 576.1017 400.0706

.35 .1583 109.9546 .2450 .4162 599.3618 416.2234

.36 .1645 114.2500 .2545 .4325 622.7757 432.4831

.37 .1707 118.5715 .2642 .4488 646.3325 448.8419

.38 .1770 122.9172 .2739 .4653 670.0208 465.2922

.39 .1833 127.2851 .2836 .4818 693.8301 481.8265

.40 .1896 131.6733 .2934 .4984 717.7501 498.4375

.41 .1960 136.0797 .3032 .5151 741.7607 515.1178

.42 .2023 140.5026 .3130 .5319 765.8788 531.8603

.43 .2087 144.9400 .3229 .5487 790.0673 548.6578

.44 .2151 149.3902 .3328 .5655 814.3250 565.5034

.45 .2215 153.8512 .3428 .5824 838.6420 582.3902

.46 .2280 158.3212 .3527 .5993 863.0080 599.3111

.47 .2344 162.7985 .3627 .6163 887.4133 616.2592

.48 .2409 167.2811 .3727 .6332 911.8480 633.2277

.49 .2473 171.7673 .3827 .6502 936.3024 650.2100

.50 .2538 176.2553 .3927 .6672 960.7664 667.1989

K (Flow Unit Mulitiplier)
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Table I Continued
K (Flow Unit Mulitiplier)

L/D MGD GPM CFS CMM CMD LPM
.51 .2603 180.7433 .4027 .6842 985.2306 684.1879
.52 .2667 185.2295 .4127 .7012 1009.6850 701.1701
.53 .2732 189.7121 .4227 .7181 1043.1200 718.1385
.54 .2796 194.1894 .4327 .7351 1058.5250 735.0869
.55 .2861 198.6594 .4426 .7520 1082.8910 752.0076

.56 .2925 203.1204 .4526 .7689 1107.1080 768.8945

.57 .2989 207.5706 .4635 .7857 1131.4660 785.7401

.58 .3053 212.0080 .4724 .8025 1155.6540 802.5377

.59 .3117 216.4309 .4822 .8193 1179.7630 819.2801

.60 .3180 220.8374 .4920 .8360 1203.7830 835.9605

.61 .3243 225.2255 .5018 .8526 1227.7030 852.5715

.62 .3306 229.5934 .5115 .8691 1251.5120 869.1057

.63 .3369 233.9392 .5212 .8856 1275.2010 885.5560

.64 .3431 238.2607 .5308 .9019 1298.7580 901.9149

.65 .3493 242.5560 .5404 .9182 1322.1710 918.1745

.66 .3554 246.8232 .5499 .9343 1345.4320 934.3275

.67 .3615 251.0600 .5594 .9504 1368.5260 950.3654

.68 .3676 255.2643 .5687 .9663 1391.4440 966.2805

.69 .3736 259.4340 .5780 .9821 1414.1730 982.0645

.70 .3795 263.5668 .5872 .9977 1436.7010 997.7090

.71 .3854 267.6604 .5963 1.0132 1459.0150 1013.2050

.72 .3913 271.7125 .6054 1.0285 1481.1030 1028.5440

.73 .3970 275.7206 .6143 1.0437 1502.9510 1043.7160

.74 .4027 279.6822 .6231 1.0579 1524.5460 1058.7120

.75 .4084 283.5946 .6319 1.0735 1545.8720 1073.5220

.76 .4139 287.4553 .6405 1.0881 1566.9170 1088.1370

.77 .4194 291.2612 .6489 1.1025 1587.6630 1102.5440

.78 .4248 295.0096 .6573 1.1167 1608.0950 1116.7330

.79 .4301 298.6972 .6655 1.1307 1628.1970 1130.6920

.80 .4353 302.3210 .6736 1.1444 1647.9500 1144.4090

.81 .4405 305.8774 .6815 1.1579 1667.3360 1157.8720

.82 .4455 309.3629 .6893 1.1711 1686.3350 1171.0660

.83 .4505 312.7735 .6969 1.1840 1704.9260 1183.9760

.84 .4552 316.1053 .7043 1.1966 1723.0880 1196.5890

.85 .4599 319.3538 .7115 1.2089 1740.7950 1208.8860

.86 .4644 322.5143 .7186 1.2208 1758.0230 1220.8490

.87 .4688 325.5815 .7254 1.2325 1774.7430 1232.4600

.88 .4731 328.5500 .7320 1.2437 1790.9240 1243.6970

.89 .4772 331.4135 .7384 1.2545 1806.5330 1254.5360

.90 .4812 334.1650 .7445 1.2650 1821.5310 1264.9520

.91 .4850 336.7967 .7504 1.2749 1835.8760 1274.9140

.92 .4886 339.2997 .7560 1.2844 1849.5200 1284.3890

.93 .4920 341.6636 .7612 1.2933 1862.4060 1293.3370

.94 .4952 343.8759 .7662 1.3017 1874.4650 1301.7120

.95 .4981 345.9216 .7707 1.3095 1885.6160 1309.4560

.96 .5008 347.7815 .7749 1.3165 1895.7540 1316.4960

.97 .5032 349.4297 .7785 1.3277 1904.7390 1322.7350

.98 .5052 350.8287 .7816 1.3280 1912.3650 1328.0310

.99 .5068 351.9145 .7841 1.3321 1918.2840 1332.1410
1.00 .5076 352.5112 .7854 1.3344 1921.5360 1334.4000
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RECTANGULAR CHANNELS

Flow in rectangular channels is calculated by the following:
• Determine     with the .2, .4, .8 method as described on Page 1-3. For channel widths of six feet or

larger, use the .2, .6, .8 method as described on Page 2-6 for rivers and streams. Velocity units
must be in ft/sec.

• Calculate the cross-sectional area in ft2 by:
[(Depth of Flow) in. ÷ 12] x [(Channel Width) in. ÷ 12]

• Calculate flow by:
    x (Cross-sectional Area)

The result should be a flow rate in ft3/sec (CFS). You can convert this to other flow units with the flow
unit conversion multipliers in Table III on page 2-7.

Example:
What is the flow in a channel 24 inches wide with a 10-inch deep flow?

Solution:
• Velocity measured at

.2 = 1.5 ft/sec

.4 = 1.7 ft/sec

.8 = 1.8 ft/sec

• (1.5 + 1.8) ÷ 2 = 1.65 ft/sec
•     = (1.65 + 1.7) ÷ 2 = 1.67 ft/sec
• From Table II on Page 2-5, 10 in = 0.83 ft
• Area = 0.83 ft x 2 ft = 1.66 ft2

• Flow = 1.67 ft2/sec x 1.66 ft = 2.77 ft3/sec

From Table III on Page 2-7.
.64632 x 2.77ft3/sec = 1.7903 MGD

Table II Inch to Feet Conversion

IN 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
FT 0.04 0.08 0.13 0.17 0.21 0.25 0.29 0.33
IN  4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
FT 0.37 0.42 0.46 0.50 0.54 0.58 0.62 0.67
IN 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00
FT 0.71 0.75 0.79 0.83 0.87 0.92 0.96 1.00

U

U

U
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RIVERS AND STREAMS
You will need to divide the width of the
channel into equal segments (Figure 2–1).
Then do a velocity profile and calculate the
flow for each segment. Sum the segment
flows for the total flow.  The procedure for
calculating flows in rivers and streams is as
follows:

Comment:

The smaller the segment the better the result. If you find that the difference in mean velocity between
two adjacent segments is greater than 10%, the segments should be smaller.

• Divide the channel width into segments of equal length (d) (Figure 2-1).

• Locate the center line of each segment at 1¦2d (Figure 2-2).

• Measure segment depth on the segment center line.

Comment:

The .2, .6, and .8 positions for rivers and streams are measured from the
surface. All depth and velocity measurements must be on the same plane.

• Calculate the .2, .6, .8 velocity positions on the segment centerline by:

.2 x Depth

.6 x Depth

.8 x Depth

• Measure the velocity at the .2, .6, and .8 positions.

• Average the .2 and .8 velocities.

• Average the .6 velocity with the average of the .2 and .8
velocities for    .

• Calculate segment areas (Figure 2-4).

• Calculate the flow of each segment by:
Segment Area x    .

• Sum the flow of the segments for total flow.

0.2

0.6
0.8

Figure 2-3. Velocity ProfileU

1
2 d 1

2 d

Figure 2-2. Segment
Centerline

U

d1 d2 d4 d5d3

Figure 2-1. Segment Length
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CFS MGD GPM CMD CMM

CFS 1 0.64632 448.831 2446.576 1.69901

MGD 1.54723 1 694.44 3785.412 2.62876

GPM 0.002228 0.00144 1 5.45099 0.0037854

CMD 0.000408 0.0002642 0.18345 1 0.0006944

CMM 0.5885 0.380408 264.172 1440 1

NEW UNITS

U
N
I
T
S

E
X
I
S
T
I
N
G

MGD - Millions of Gallons per Day
GPM - Gallons per Minute
CFS - Cubic Feet per Second

CMM - Cubic Meters per Minute
CMD - Cubic Meters per Day
LPM - Liters per Minute

d

h

d x h = A
RECTANGLE

Flow Unit Conversion
To convert flow units, locate the appropriate flow unit conversion factor in Table III. Then multiply
the existing unit's conversion factor to get the new unit's.

Table III Flow Unit Conversion Factors

Example:
Convert 20 ft3/sec (CFS) to millions of gallons per day (MGD).

Solution:
From: Table III, conversion factor = 0.64632
Then: 20 ft3/sec x 0.64632 = 12.9264 MGD

Table IV Flow Units

Figure 2-4. Segment Area

d

a

[(a + b) ÷ 2] x d = A
TRAPEZOID

b
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SECTION III
A PROFILING EXAMPLE

USING THE MMI MODEL 2000
This section illustrates how to collect and analyze data from circular conduits and achieve the best
possible accuracy. The data shown in this section is actual field data that  was collected with a MMI
Model 2000 in a normal flow.

Comment:

A 2-D profile is used  to collect the field data since this method provides the most point velocity
measurements. A centerline profile is plotted and a best fit curve is drawn. This permits all profiling
methods described in Section I to be utilized with one set of velocity measurements.

Collecting Field Data With the Model 2000
The 2-D Method

We start the 2-D profile  on the vertical center line at the invert or bottom of the conduit. The first
velocity measurement with the Model 2000 is at 0.75 inches or 1.9 cm from the invert. This is
because the electrodes, which measure the point velocity, are 0.75 inches from the bottom of the
sensor. If the sensor is moved up 0.25 inches for the second velocity measurement, this will put the
electrodes one inch from the invert. The sensor can then be moved at even-inch or half-inch incre-
ments. Five to ten velocity measurements between the bottom and the surface are recommended.
After the vertical center line is profiled, the level is measured and recorded.

Next the right and left vertical velocity lines are profiled and recorded. Then the right and left corner
velocity measurements are taken and recorded. Finally the level is measured and recorded. We now
have the necessary data to calculate flow.

Comment:

If there is a sudden drop in velocity at any position, check the sensor for debris.
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FIELD DATA
CONDUIT DIAMETER = 24.25 INCHES

Figure 3-1. Best Fit Curve

Comment:

The 4.3 ft/sec velocity at the 3-inch position is outside the best fit curve region and is ignored. This is
called an outlier

LEVEL DURING PROFILE
7 INCHES
6 7¦8 INCHES
7 1¦8 INCHES

AVERAGE LEVEL
7 INCHES

RIGHT CORNER VEL
4.0 FT/SEC

LEFT CORNER VEL
4.8 FT/SEC

POSITION AS MEASURED CENTERLINE RIGHT VVL LEFT VVL
FROM THE INVERT FT/SEC FT/SEC FT/SEC

0.75 5.2 5.2 4.9
1.0 5.4 5.5 5.2
2.0 5.4 5.5 5.5
3.0 4.3 5.5 5.5
4.0 5.5 5.1 5.2
5.0 5.4 4.2 4.8
6.0 5.2 4.0 4.2
6.5 4.0

OUTLIER

BEST FIT
CURVE
REGION

7

6

5

4

3

2

1

0
0 1 2 3 4 5 6

VELOCITY FT/SEC

L
E
V
E
L
I
N
C
H
E
S
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The .2, .4, .8 Method

(5.4 + 5.35) ÷ 2 = 5.37 ft/sec
    = (5.37 +5.5) ÷ 2 = 5.44 ft/sec

 The .4 Method
The velocity at the .4 position = 5.5 ft/sec.
    = 5.5 ft/sec.

The 0.9 x Vmax Method
Vmax = 5.5 ft/sec.
    =  0.9 x 5.5 = 4.95 ft/sec

The 2-D Method
Average all velocity measurements. Remember to include the two corner measurements and discard
any outliers.

    = 4.8 ft/sec

The VPT Method
This method requires a computer program. If you have this program, enter the velocity measure-
ments from the center line profile. Discard any outliers.

    from VPT program = 5.32 ft/sec

Average   
An overall     can be calculated by averaging the values from the different methods.

(5.44 + 5.5 + 4.95 + 5.0 + 5.32) ÷ 5 = 5.24 ft/sec

Comment:

If the profile is not symmetrical, then the results from the .9 x Vmax and 2-D methods may vary
greatly from the VPT; .2, .4, .8; and .4 methods.

POSITION VELOCITY

.2 x 7" = 1.4" . 5.4 ft/sec

.4 x 7" = 2.8" . 5.5 ft/sec

.8 x 7" = 5.35" . 5.35 ft/sec

U

U

U

U

U

U

U
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% OF DEVIATION

We calculate the % of deviation between the average and high    , and the average and low    . We
discard any     that has a deviation greater than 10% from the average    .

% of Deviation Between High     (5.5 ft/sec) and Average

% deviation =  x 100 = 5.7%

% of Deviation Between Low     (4.8 ft/sec) and Average

% deviation = x 100 = 7.7%

Since the no deviation is greater than 10% from the average    , all the values are useable.

(5.5 - 5.2)
5.24

(5.2 - 4.8)
5.2

UU

U U

UU

U U

U
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ADDENDUM – 
 

Flo-Dar Surcharge Velocity Option 
 
 

This addendum highlights requirements for mounting and using a Flo-Dar system 
equipped with a surcharge velocity sensor.  If not specifically addressed in this section, 
follow the standard Flo-Dar instruction manual for your specific model number.  
 
A logger with a second RS-485 connection for the Surcharge Velocity sensor (SVS), the 
proper firmware and Flo-Dar driver version 3.0 or higher is required to obtain flow data 
during surcharge conditions. 
 
Loading firmware to the logger – A logger equipped to accept the SVS sensor,  
P/N 1002-1 Flo-Logger or P/N 1002-2 Flo-Station, should come with the correct firmware 
installed. As newer drivers are released you will need to update the logger firmware 
anytime you install a new Flo-Dar driver in the T200 Flo-Ware software you are using 
with the loggers. After the new driver is installed select Communicate with an 
instrument from the main menu. From there, select Flo-Dar and then Download 
Firmware. The Select Firmware to download drop down box will appear. Select SVS 
Firmware and follow the prompts given. The correct firmware is now installed in the 
logger and will match the Flo-Dar driver installed in T200.  
 

 
 

Mounting frame considerations - A Flo-Dar sensor incorporating an optional 
surcharge velocity sensor requires MMI P/N 800015801 mounting frame.  This frame 
has cut out sections that will allow the surcharge velocity cable to exit the frame in a way 
that preserves the ability to remove and reinstall the sensor without confined space 
entry. The frame will also accept a standard Flo-Dar sensor and can be used for 
permanent mount applications and as a part of the temporary mount assembly for 
temporary applications. The weight of the surcharge sensor and frame is more than the 
standard system. Care should be taken to choose an orientation for the jack bar 
assembly that will reduce counter lever of the sensor and also maintain access to 
retrieve the sensor with a poll and retrieval hook.  The placement of the anchor bolts for 
the permanent installation is different than the standard frame.  The surcharge frame 
can replace a standard frame using the existing anchors on pipe IDs less than 24 
inches. In this case the vertical adjustment will be near the bottom end of its adjustment 
range 
 
1. Locate the Installation Points - Start by locating the position of the hole for the 

bottom anchor bolt. This point should be 2 inches above the crown of the pipe. 
Locate the position of the top anchor bolt vertically above the bottom hole. The 
distance from the top hole to the pipe crown is 9 ¾ or 7 ¾ from the bottom anchor 
point. Follow the “Securing the mounting hardware” top hole and bottom hole 
instructions to secure the wall mounting brackets. 
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2. Vertical adjustment of frame - The vertical position of the frame should be 
adjusted to place the bottom tip of the surcharge velocity sensor 2 inches below 
the crown of the pipe for pipe IDs up to 24 inches and 3 inches below the crown 
for pipe IDs of 25 inches and above. In other words, for pipe IDs up to 24 inches, 
locate the top of the horizontal mounting frame at a distance equal to the pipe ID 
plus 6 inches, above the bottom of the channel. For pipe IDs of 25 inches or 
more, locate the top of the horizontal mounting frame at a distance equal to the 
pipe ID plus 5 inches, above the bottom of the channel. 

3. Pipe lips – Pipe lip (pipe that extends past the mounting wall) of 5 inches or less 
requires no modification to the frame hardware.  For every inch of pipe lip over 5 
inches, the frame section holding the sensor must be moved 1 inch further away 
from wall mounting bracket.  A 12” tubular section is included in the frame kit. 
This tube replaces the 2 ½ inch tube and should be cut as required to obtain the 
proper distance.  

 

  

Pipe mid-point

FLOW

UPSTREAM

 
 
 
Software setup for Flo-Dar systems with Surcharge Velocity – The Surcharge 
Velocity sensor setup is performed in the Flo-Dar Communications section of the T-200 
software.  Proper setup allows the user to obtain accurate flow data during surcharge 
conditions. Surcharge Velocity setup, labeled SVS settings, is found in the extended 
setup section. Turning on the surcharge level channel and surcharge velocity channel 
for logging is done under the User tab in the channel selection section.  When sending a 
setup to a unit equipped with an SVS sensor the user will be prompted to choose either 
on or off for these two channels.  
1. Conductivity Trigger – Conductivity Trigger is the first item in the SVS settings 

section.  This value is used in the logic that turns off power to the Surcharge 
Velocity sensor (SVS) after a surcharge condition has ended and helps conserve 
battery power. The factory default for this value 98 and likely will never need 
changing unless the unit is being used in very pure water with low conductivity. 

2. Distance Turn-On – This value is used to turn the SVS on and represents a 
distance measured from the Sensor Offset reference point (top surface of the 
mounting frame where the sensor rests). When the water surface reaches this 
level or higher, the SVA is turned on.  The default value of 8 inches places this 

LIP 
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point at the level where the bottom tip of the SVS is just touching the water, or 
about 2 inches below the crown of the pipe for pipe IDs 24 inches and less. 

3. Distance Switchover - This value is used along with the output of the Surcharge 
Level channel to switch from using the radar based velocity value to using the 
electromagnetic SVS velocity value for flow calculation during surcharge 
conditions. The default value is 7 inches. This assures the SVS electrodes are 
about 1 inch or more into the flow. 

4. Surcharge Level Trigger – It is possible for a surcharge to occur between cycles 
and for the instrument turn on in a surcharge condition. The surcharge level 
transducer is used to turn on the SVS sensor and initiate the surcharge flow 
calculation when the level in the pipe has reached and risen above the surcharge 
level transducer. The surcharge level must be above the transducer by an 
amount equal to or greater than the Surcharge Level Trigger value. The default 
value is 0.25 inches. The surcharge level transducer is located at a distance of 
4.7 inches below the Sensor Offset reference point (top surface of the mounting 
frame where the sensor rests).  

5. Surcharge Velocity Multiplier – This value is used as a site calibration value for 
surcharge velocity. After a surcharge, analysis of both the Flo-Dar velocity and 
surcharge velocity just before and prior to surcharge may indicate an additional 
correction to the surcharge velocity gain is required to match the Flo-Dar velocity. 
The default value for the Surcharge Velocity Multiplier is 1.00. 

6. Surcharge Level Auto - Calibration Check box – Checking this box turns auto-
calibrate on and un-checking it turns this function off.  The default is on.  This 
feature will continually auto zero the surcharge level transducer when this 
function is on. If turned off it is recommended to change the Surcharge Level 
Trigger value from 0.25 inch to 1.0 inch. 

7. Stability Variance - This value sets the acceptable band in which the surcharge 
level transducer must stay from one level reading to the next to assume the 
transducer may be dry or out of surcharge conditions. The default value is +/- 0.1 
inch. 

8. Trigger Count – This value is the number of cycles the surcharge level 
transducer must stay consistently within the Stability Variance before a surcharge 
level transducer auto-zero occurs. The default value for Trigger Count is 30.  This 
value should be changed depending on the chosen cycle interval or data storage 
rate.  If data is stored every minute 100 is a good value for Trigger count. A good 
value for 5 minute cycles is 30 and 12 is a good Trigger Count value for 15 
minute storage intervals. The best values to use are site dependent and can be 
adjusted after some history has been obtained on each application.  

9. Auto Range Min – This value limits the negative allowable range for auto-zero to 
occur. The default value is -2 inches. This value is referenced to the surcharge 
level cal value contained in the extended setup section of Site Setup.   

10. Auto Range Max – This value limits the positive allowable range for auto-zero to 
occur and precludes a larger surcharge level that remains static from initiating an 
auto-zero sequence. The default value is 2 inches. This value is referenced to the 
surcharge level cal value contained in the extended setup section of Site Setup. 
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11. Correction Flag – This is the current correction value auto-calibrate has 
calculated to automatically re-zero the surcharge level transducer. This value is 
limited to the Auto Range Min and Max values and will be displayed in this box. 
This value will be updated on the screen when a setup is read from the logger.  
The current set up should be saved to keep this value current in the saved setup.    

 

 

 

800016501  SVS Addendum
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