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PART 1

Consultant (Bills Engineering, Inc.) Operation and Maintenance Program
Including Monitoring Requirements and Sample Operator Log
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SYSTEM INFORMATION

Wastewater System . HEEIA KEA SMALL BOAT HARBOR WWTP

Permit # DOH File No. 245-B

Street Address: 46-499 Kamehameha Highway

City, State, Zip: Kaneohe, HI 96744

] Bydon Burdett 808-590-1745 ]
Phone: __ Tany Borabora 808-233-3603.  Fax: N/A

Contact: Tanya Borabora, (Harbor Master) Bydon Burdett (Operator Aqua Engineers)

E-mail: bburdett@aquaengineers.com

County: CITY AND COUNTY OF HONOLULU, OAHU, HAWAII
. State of Hawaii Department of Land and Natural Resources
Ownershlp: Division of Boating and Ocean Recreation

Date: January 2023

The O&M Manual should be a quick reference for successful daily operation and include
anything from trouble shooting to emergency procedures. The rule requires the O&M
Manual to contain:
v Bound and Indexed Equipment Manufacturer Manuals (you can download most
of these manuals off of the web or get them from equipment manufacturers)
v Operation and Control Procedures
v" Preventive Maintenance and Repair Procedures

We recommend that you make at least two copies of the O&M Manual and store one in a
safe place in case the plant copy gets lost or damaged by normal use.

The Preventative Maintenance Logs show the date and type of all maintenance

performed. We recommend that you include the Preventative Maintenance Logs in your
O&M Manual Binder.
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DOH REQUIREMENTS

Operation and Maintenance Manual

“In accordance with Title 11- Chapter 62 Hawaii Administrative Rules, each domestic
wastewater treatment and effluent disposal or reuse facility must maintain up-to date
operation and maintenance manual(s). The report should indicate whether up-to date
operation and maintenance manual(s) for the treatment and effluent disposal or reuse
facilities are available to the operator at a convenient location. The report should provide
the name and address of the location.

The report should include the date the last up-date was done to the operation and
maintenance manual(s)and indicate whether the manual(s) are revised on a periodic basis
to reflect any facility alterations performed or to reflect experience resulting from facility
operation. A good time to revise the operation and maintenance manual would be during
preparation of the operation and maintenance performance report.

The details of the manual should be consistent with the complexity of the system. The
manual should have been developed in accordance with the unique requirements of the
individual wastewater facility. The report should indicate whether the manual(s)provide
the operator with adequate information and description regarding the design, operation,
and maintenance features of the facility involved.

The report should indicate whether the manual(s) include the information required by
Title 11-Chapter 62. In accordance with this rule, "The manual shall include basic
hydraulic and engineering design criteria for the facility, as well as information and
procedures required for normal control and distribution of wastewater, residuals, and
effluent within the facility. In addition, information concerning process control and
performance evaluation for the facility, as well as equipment and procedural descriptions
(including any notification/reporting requirements of appropriate agencies) for
emergency operating conditions and listing 11 of spare parts to have on hand shall be
included. Regular maintenance and repair instructions for all equipment; laboratory
testing equipment and monitoring procedures; safety and personnel requirements; and a
"trouble shooting" problem guide shall be included in the manual."
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http://www.dep.state.fl.us/central/Home/Wastewater/Domestic/OperationsReport/Guidelines.pdf

CONTACTS

Emergency

On Oahu, sewage spills should be reported to the City and County of Honolulu at
(808) 768-7272.

Chemical spills should be reported to the Department of Health, Hazard Evaluation &
Emergency Response Office at (808) 586-4249 during normal business hours and
(808)247-2191 after normal business hours.

Repair/Service

COMPANY OR
ORGANIZATION

Department of Health 808-586-4294

TELEPHONE EMAIL

Consultant:Bills Engineering, Inc 808-792-2022 dbills@bowersand kubota.com

Operations Bydon Burdett 808-590-1745 bburdett@aquaengineers.com

Laboratory

(ABC Plumbing
Randy Miguel)

Equipment Vendor (WWW) 808-841-0033 mack@hiengineering.com

Sludge Hauler 808-887-0766 sweetwatertoo@yahoo.com

Equipment Vendor (Flygt) 808-841-0033 mack@hiengineering.com

Chemical Supplier

Equipment Vendor (Trojan UV) 808-841-0033 mack@hiengineering.com

Equipment Vendor (Effluent L .
Flow Meter) 808-841-0033 mack@hiengineering.com

NOTE: Items not filled in should be completed by Operator
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http://floridadisaster.org/Response/Operations/swp.htm
http://floridadisaster.org/Response/Operations/swp.htm
http://www.dep.state.fl.us/water/wastewater/wce/spills.htm

BOUND & INDEXED
EQUIPMENT MANUFACTURER MANUALS

Manufacturers O&M Manuals are attached to this document in Parts 2, 3,4,5 & 6

FACILITY DESCRIPTION &
MAJOR EQUIPMENT

Preliminary Treatment Equipment

Sewage Pump Station
(See Part 2 for Flygt SPS Operation and Maintenance Manual)

Flow Equalization/Surge Tanks
Part of World Water Works WWTP
(See Part 3 for manufacturers Operation and Maintenance Manual)

Screens

The WWTP is equipped with a World Water Works Sidehill Screen which separates
large solids from the raw influent.

(See Part 4 for Manufacturer’s Operation and Maintenance Manual)

Primary Treatment Equipment (if applicable)

Not Applicable.
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Secondary Treatment Equipment

Type of Biological Treatment (Extended Aeration, Oxidation Ditch etc.)
World Water Works Moving Bend Biofilm Reactor (MBBR)
(See Part 3 for Manufacturer’s Operation and Maintenance Manual)

Return Sludge Pumping Equipment (Size, Mfr. & Model)
0.5 HP Sump Pumps supplied by World Water Works
(See part 3 for Manufacturer’s Operation and Maintenance Manual)

Standby Power System

Standby Power is provided by a Catepillar (CAT) generator set. The
generator set is equipped with an Automatic Transfer Switch (ATS) which

identifies power losss from the main normal power provided by HECO.
(See Part 6 for Manufacturer's Operation and Maintenance
Manual for the standby power source as well as ATS

Visually check water quality and water level. The effluent from the WWTP passes
through a redundant UV System (two sets of banks) before entering the redundant
leaching field system (two leaching fields). The UV System and effluent disposal
system are valved so that any UV bank can be used with any leaching field.

Sludge Digestion Equipment

Digester Pumping Equipment (Size, Mfr. & Model)
Aerobic Digester part of World Water Works WWTP
(See Part 3 for Manufacturer’s Operation and Maintenance Manual)
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Auxiliary Power Equipment

An LPG operated standby generator with auto-transfer switch and auto-dialer provide
standby power to both the sewage pump station and the WWTP.
(See Part 6 for Operation and Maintenance Manual)

Page 9 of 735




EQUIPMENT INVENTORY

SEE INDIVIDUAL MANUFACTURERS O&M MANUALS
(INCULDED IN THIS DOCUMENT)

SPARE PARTS/EQUIPMENT
INVENTORY

SEE INDIVIDUAL MANUFACTURERS O&M MANUALS
(INCULDED IN THIS DOCUMENT)

COLLECTION SYSTEM/LIFT STATION
OPERATION & MAINTENANCE

SEE PART 2 OF THIS MANUAL FOR
FLYGT PUMP STATION O & M MANUAL
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MAINTENANCE PROGRAM

“A good maintenance program is essential for a wastewater treatment plant to
operate continuously at peak design efficiency. A successful maintenance program will
cover everything from mechanical equipment, such as pumps, valves, scrapers, and other
moving equipment, to the care of the plant grounds, buildings, and structures.

Mechanical maintenance is of prime importance, as the equipment must be kept in
good operating condition for the plant to maintain peak performance. Manufacturers
provide information on the mechanical maintenance of their equipment. You should
thoroughly read their literature on your plant equipment and understand the procedures.
Contact the manufacture or the local representative if you have any questions. Follow the
instructions very carefully when performing maintenance on equipment. You must also
recognize tasks that may be beyond your capabilities or repair facilities, and you should
request assistance when needed.

For a successful maintenance program, you or your supervisors must understand
the need for and the benefits from equipment that operates continuously as intended.
Disabled or improperly working equipment is a threat to the quality of the plant effluent,
and repair costs for poorly maintained equipment usually exceed the cost of
maintenance.”

There are two basic types of maintenance, preventive and corrective. Preventive
maintenance is scheduled maintenance actions designed to avert equipment failure and
disruption of the treatment process. Typical preventive maintenance would include
equipment and tank inspections, oil changes, lubrication of motors, etc. The goal of a
successful preventive maintenance program is to protect valuable equipment, promote the
longevity of this equipment and to ensure adequate treatment. The second type of
maintenance is corrective maintenance. This type of maintenance is conducted when a
failure has taken place and is required to restore equipment to operational status.
Corrective maintenance is often required at inopportune times and frequently requires a
significant amount of down time.

An effective preventive maintenance program is invaluable. Preventive maintenance can
be conducted at a time convenient to the one performing the maintenance and downtime
is limited. The cost and time it takes to complete preventive maintenance is almost
always less, than the cost and time it would take to complete corrective maintenance.
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BASIC OPERATION &
MAINTENANCE

It is recommended that you develop a preventive maintenance schedule. An effective
method of breaking down maintenance duties is by how often the maintenance is
required. Depending on the activity, type of equipment and/or the frequency the
equipment is used, maintenance may be required daily, weekly, monthly, quarterly,
semiannually or annually. The charts below are not designed to include all the duties
required at your plant. They are designed to assist you in building an operation and
maintenance schedule tailor-made for your plant. Feel free to add or subtract items as you
see fit.

OPERATIONAL/MAINTENANCE DUTIES (Every Operator Visit)

(Check the box next to items that apply to your facility)

Basic Visual Observations (i.e. foam, turbid effluent, etc.)
Abnormal or Noxious Odors

Observations Abnormal Equipment Operation (Audible or Visual)

Basic Duties Clean Side Hill Screen

Meter Readings Calculate & Record Total Daily Flow

Inspect Instrumentation for Proper Operation
Inspect Pumps & Controls

Inspect UV System for Proper Operation
Observe Effluent Meter for Proper Operation

Inspections

Samples L . :
See Monitoring Requirements prior to Sample

Operator Log later in section

Security Complete a Daily Security Check
Evidence of Tampering

Alarms, Locks & Security Lighting
Inspect Fences & Gates
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WEEKLY OPERATIONAL/MAINTENANCE DUTIES

Inspect Pumps for Abnormal Operation
Pumps Manually Operate Pumps
Inspect & Clean Floats

MONTHLY OPERATIONAL/MAINTENANCE DUTIES

Clean & Flush Scum Lines

Clean & Flush Sludge Lines (RAS; WAS)

Inspect Pumps, Blowers and Moving Equipment
Operate Generator

Samples & See Monitoring Requirements prior to Sample Operator
I\/Ionitoring Log later in this section

Inspections

Cleaning Hose down Plant
Clean/Scrub down Clarifier, if necessary

UV Disinfection/ Change UV Bank Operation to use Other Bank and
Effluent Disposal Change Disposal Bed Use to Other Bed. Inspect bed water
quality and record for bed being taken out of monthly

System :
SErvice.

QUARTERLY OPERATIONAL/MAINTENANCE DUTIES

Inspect Pump Bearings
Inspections Lubricate Pumps, Motors, Blowers and Moving
Equipment

Samples See Monitoring Requirements prior to Sample Operator
Log later in this section
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SEMIANNUAL OPERATIONAL/MAINTENANCE DUTIES

Inspect & Service Pumps

Inspections Operate All Valves

ANNUAL OPERATIONAL/MAINTENANCE DUTIES

Inspect Tanks for Cracks or Leaks
Repack Pump & Motor Bearings
Check Pin Wear on All Check Valves
Calibrate All Meters

Inspections

When preparing a maintenance schedule, always refer the manufacturers’ manual for
each piece of equipment. Equipment manuals will recommend maintenance frequency
and also specifications as to the types of fuel, lubricant or oil needed to ensure peak
performance and maximum life expectancy. Be sure to follow these recommendations in
strict accordance so that you will get the most out of your valuable equipment.

Often overlooked in a maintenance program are grounds. Grounds that are well
maintained add to the overall appearance of the plant and also have an impact on an
individuals’ perception of the plant and its staff.
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PREVENTIVE MAINTENANCE
RECORDS
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CORRECTIVE MAINTENANCE
RECORDS
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An effective method of tracking maintenance is to develop an equipment service card and

also a service record card for each piece of equipment. Examples of both are displayed
below. Both examples are taken from California State Universities Office of Water
Programs, “Operation of Wastewater Treatment Plants, Volume I1.”

EQUIPMENT SERVICE CARD

Equipment: #1 Lift Station Pump

Item No.

Work to be Completed

Reference

Frequency

1

Check water seal and packing gland

Manual 1

Daily

Operate pump alternately

Manual 1

Weekly

Inspect pump assembly

Manual 1

Weekly

Inspect and lube bearings

Manual 1

Quarterly

Check operating temp. and bearings

Manual 1

Quarterly

Check alignment of pump and motor

Manual 1

Semiannually

Inspect and service pump

Manual 1

Semiannually

Drain pump before shutdown

Manual 1

1-4-7-10 represent the months of the year when the equipment should be serviced — 1.

January, 4. April, 7. July, 10. October.

SERVICE RECORD CARD

Equipment: #1 Lift Station Pump

Date

Work Done

(Item No.)

Signed

Work Done

(Item No.)

1-5-07

1&2

J.B.

1-6-07

1

J.B.

1-7-07

1-3-4-5

R.W.
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BASIC WATEWATER TREATMENT UNIT
REQUIREMENTS

Treatment unit requirements. (a) For the private wastewater treatment Works at Heeia
Kea Small Boat Harbor with design capacity of less than 100,000 gallons per day:

1) Sludge holding capacity shall be 20 days

2) Subsurface disposal systems do not require disinfection. The WWTP is a Mixed Media
Membrane Reactor (MBBR) and sizing has been set by the Manufacturer with respect to 2
the MBBR units. The Heeia Kea WWTP final settling tanks have been for a detention time of
not be less than four hours and the surface overflow rate does not exceed 300 gallons per day
per square foot based on the average daily flow;

Flow equalization has been provided for the Heeia Kea Small Boat Harbor WWTP. The
equalization basin is % the daily design flow.

Easy access shall be provided for operators to allow necessary operation, maintenance, and
repair.

Wastewater effluent disposal systems:

1) Effluent disposal systems shall at least consist of a primary disposal component and a
separate 100 per cent back-up disposal component.

2) The primary disposal component and the back- up disposal component shall each be designed
to handle the peak flow.

Each disposal component shall be tested to accommodate the wastewater flow as required in
paragraph (2).

(a) For the Heeia Kea Small Boat Harbor WWTP a Geotechnical Report including
percolation data has been prepared.

(b) The Heeia Kea Small Boat Harbor effluent disposal system consist of leaching filed
beds and each bed has been provided an inspection manhole for easy observation of
leaching field operation.

Each effluent disposal system has 3 ports for “shock treatment” as well as the
inspection port described above. “Shock Treatment may include use of products such
as NT-Max Septic Treatment™, Biomat — X — Ultimate Septic Tank Cleaner™ or
equal. Experienced Operator input shall also be evaluated.
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MONITORING REQUIREMENTS

Wastewater effluent requirements, monitoring, and reporting requirements. The Heeia Kea Small Boat
Harbor WWTP effluent requirements, monitoring requirements and reporting requirements are as follows:

Biochemical oxygen demand (BOD:s)

(A) BOD:s grab sampling shall occur at least monthly

(B) The BODsin the effluent from a treatment works shall not exceed 30 milligrams per liter based on
the monthly average of the results of the analyses of composite samples.

(C) The BODsin the effluent from a treatment works shall not excess 60 milligrams per liter based on a
grab sample.

(D) Owners or authorized agents shall submit BODs lab data to the director no later than thirty days
after the last day of June and December

Suspended solids

(A) For wastewater treatment works with average daily flows less than 100,000 gallons per day, the
owner or operator Suspended grab sampling shall be performed grab at least monthly.

(B) The suspended solids in the effluent from a treatment works shall not exceed 30 milligrams per liter
based on the monthly average of the results of the analyses of composite samples.

(C) The suspended solids in the effluent from a treatment works shall not exceed 60 milligrams per liter
based on a grab sample.

(D) Owners or authorized agents shall submit suspended solids lab data to the director no later than
thirty days after the last day of June and December

Dissolved Oxvygen, pH, and Settleability

(A) The dissolved oxygen, pH, and 30 minutes settleability of the contents of the aeration tank shall be
sampled and analyzed at least weekly.

(B) Effluent chlorine residual, if any, shall be sampled and analyzed at least weekly.

Daily Flow

(A) Total daily flow shall be monitored on a continuous basis recorded in the Operator Log at
minimum of at least weekly.

Sludge Monitoring and Reporting
(A) The volume of wastewater sludge wasted, the solid concentration of wastewater sludge wasted,
the name of the wastewater sludge pumping and hauling firm, and the dates of pumping and
hauling shall be recorded shall be recorded
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Effluent Disposal System (Leaching Fields)

(A) The leaching field usage shall change monthly. At the time of change over the Operator shall
open both inspection porta and provide a visual description of the water quality in each leaching
with respect to clarity and water level.

Operator Log Book

The operator shall maintain a log or records which shall include but not be limited to the date and time of
operator on-site operations and the reporting the data outlined above on the Operator Log attached (next

page).
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OPERATOR LOG- HEEIA KEA WWTP

DATE

FLOW
GPD

BOD;
MG/L

TSS
MG/L

Dissolved Oxygen (DO)
MG/L

pH
(Units)

Settleability
SVI (ML/G)

SEWAGE PUMP STATION
(Comments)

LEACHING FIELDS
(Comments)

THE MONITORING AND REPORTING SHALL FOLLOW THE MONITORING REQUIREMENTS
PRECEDING THIS SAMPLE OPERATOR LOG.
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PART 2

FLYGT Sewage Pump Station Operation and Maintenance Manual
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FLYGT'S TOP PRE-ENGINEERED
PACKAGED PUMP STATIONS

INSTALLATION, CARE AND
MAINTENANCE MANUAL

FOR FLYGT'S TOP PRE-ENGINEERED PACKAGE PUMPS STATIONS

FLYGT
a xylem brand
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SAFETY

This manual contains basic information on the Instal-
lation, Operation and Maintenance and should be
followed carefully. It is essential that these instruc-
tions are carefully read before installation or commis-
sioning by both the installation crew as well as those
responsible for operation or maintenance. The oper-
ating instructions should always be readily available
at the location of the unit.

Identification of safety and warning symbols

General Danger:

Non-observance given to safety
instructions in this manual, which
could cause danger to life have
been specifically highlighted with
this general danger symbol.

High Voltage:

The presence of a dangerous volt-
age is identified with this safety
symbol.

Non-observance to this warning
could damage the unit or affect its
function

WARNING!

Qualifications of personnel

An authorized (certified) electrician and mechanic
shall carry out all work.

Safety regulations for the owner/operator

All government regulations, local health and safety
codes shall be complied with.

All dangers due to electricity must be avoided (for
details consult the regulations of your local electricity
supply company).

Unilateral modification and spare parts manu-
facturing.

Modifications or changes to the unit/installation
should only be carried out after consulting with Xy-
lem, Flygt Products.

Original spare parts and accessories authorized by
the manufacturer are essential for compliance. The
use of other parts can invalidate any claims for war-
ranty or compensation.

The pictures in this manual may differ somewhat from the delivered
pump station depending on size and configuration.
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GUARANTEE

Xylem, Flygt Products undertakes to remedy faults in
their products provided that:

the fault is due to defects in design, materials
or workmanship;

the faults are reported to Xylem, Flygt Prod-
ucts or their representative during the guaran-
tee period;

the product is used only under conditions
described in the Installation, Care and Mainte-
nance manual and in applications for which it
is intended:;

the monitoring equipment incorporated in the
product is correctly connected and in use;

all service and repair work should be done by
Xylem, Flygt Products Authroized service per-
sonnel;

genuine Xylem, Flygt Products parts are used.

Hence, the guarantee does not cover faults caused
by deficient maintenance, improper installation, in-
correctly executed repair work or normal wear and
tear.

Xylem, Flygt Products assumes no liability for either
bodily injuries, material damages or economic losses
beyond what is stated above.
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PRODUCT DESCRIPTION

Introduction

In this Installation, Care and Maintenance manual
you will find information on how to handle, install and
maintain the pump station to give it a long and reli-
able life.

The pump is installed by means of twin guide bars
with automatic connection to the permanently in-
stalled discharge connection at the bottom of the
sump.

The unique design of the sump and the integrated
pump discharge connections has been hydrauli-
cally optimized to improve the flow over the sump
floor during pumping. This increases turbulence and
causes re-suspension of settled solids and entrain-
ment of floating debris. The result: more solids are
removed from the sump, leaving minimal residue
beneath the pumps which is ready to be removed
during the next pumping cycle.

Application
This pump station is intended to be used for;

* pumping of wastewater-domestic, commercial or
industrial

* pumping of raw or clean water

For further information on applications, contact your
nearest Flygt product representative.

Pump station depth: max. 20 ft.
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Materials

The pump station is fabricated of Fiberglass Rein-
forced Plastic (FRP), i.e. thermosetting resins in-
corporating reinforcement materials and processing
agents and possibly fillers and/or additives.

Design Criteria

The pump station is designed in respect of a subsoil
water table up to the ground level.

The pump station carries a pedestrian load rating
and shall be installed in such a way that traffic load
can not get closer than 3 ft. from the tank edge.

Pipe material

The pump station is available with piping in stainless
steel, PVC or ductile iron.

The guide bars are available in galvanized steel or
stainless steel.

Weight

Approximate total weight (Ib.) of pump station ex-
cluding pumps:

Table 1 PUMP STATION WEIGHT

TOP 4 TOP 5 TOP 6

Station Weight Weight Weight
Depth (ft.) (Ibs.) (Ibs.) (Ibs.)
5 1070 1280 1540
10 1480 1890 2430
15 2040 2810 3630
20 2500 3490 4560

Note: All weights assume the use of ductile iron
piping within the station and are approxi-
mate. Actual station weight will be marked
on the outside of the station prior to ship-
ment.
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TYPICAL INSTALLATION

Portable Hoist
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TRANSPORTATION AND STORAGE

The pump station is delivered in a horizontal position. Do not use chain as chain may damage the station.

Make sure that the station is unloaded from the truck

with a suitable crane or lifting equipment. Unload and put it down carefully on the ground.

Always lift the pump station by the
appropriate load-rated lifting straps.

If the pump station shall be stored for some time be- + The pump station and pumps

fore installation — keep it in a horizontal position! are delivered separately.

* Never install the pumps before
the pump station is permanently

- installed.

* Make sure that pump station
cannot roll over or fall.

\ Skid /
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INSTALLATION

Safety precautions

In order to minimize the risk of accidents in con-
nection with transportation and installation work the
following rules should be followed:

Always pay extra attention to
safety aspects when working
with lifting equipment.

Never work alone.

Use safety helmet and protective
shoes.

Make sure that the lifting equip-
ment is approved and in good
condition.

Check that the lifting straps are
in good condition.

Stay clear of suspended loads.

Read the installation, care and
maintenance manuals for pumps
and other equipment.

Follow all other health and
safety rules and local codes and
ordinances.

General

The responsibility for installing the pump station
is always borne by the installing contractor.

The Flygt brand's Top pre-engineered fiberglass
pump station packages are designed for installation
with a bottom concrete ballast poured in place at the
bottom of the straight shell. The following instructions
are an efficient and economical method for installing
the Flygt brand's Top pre-engineered fiberglass pump
stations. Follow all applicable local and national
codes. The installer is responsible to comply with
OSHA regulations and all other safety requirements.

Handling

Contractor shall take due care in handling the Flygt
brand's Top pre-engineered fiberglass pump station
package.

Please be aware of the following restrictions:
Do not drop or impact the pump station.

Do not use chain or steel cables in direct contact
with the fiberglass. Store pump station in a hori-
zontal position using the included shipping skids
or chocks such as tires, sand bags or other pli-
able materials.

Do not permit pump station to rest on large solid
objects such as rocks, wood, brick, blocks, and
so forth.

Do not permit the pump station to be moved by
rolling.

Do not roll or set the pump station on any pipe
stubout, accessory or appurtenance installed on
the pump station.

10
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Elevation adjustment

If necessary, use shims in the excavation to adjust
pump station to correct elevation. Shims can be of
any appropriate material that will not degrade, cause
locally high contact stresses to the pump station, or
rot. An examples of an appropriate shim would be
sand bags.

* When raising from horizontal to
upright position the pump sta-
tion will jolt and possibly sway
slightly towards the end of the
raising position.

 To avoid accidents, stand at a
safe distance until this move-
ment has stopped!

* Place the pump station on arigid
horizontal surface and make sure
it cannot fall.

11
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Site preparation & concrete ballast

Provide adequate working room around the pump
station. See diagram below and tables on page 13
for concrete ballast dimensions. The concrete ballast
shall be reinforced as required by local codes.

Concrete ballast design should be sufficient to re-
sist head pressure and soil loading with pump sta-
tion completely empty and water to grade. Refer to
tables 2. 3 and 4 for the required concrete ballast
dimensions.

Concrete placement

Do not let concrete free fall to bottom of hole more
that 3 to 4 feet. Place concrete using a tremmy chute
to help preclude segregation of the aggregate from
the matrix. Ensure that concrete flows under the
fiberglass anti-flotation flange. Consolidate concrete
with proper vibration per the recommended practice
of ACI 318-05 section 5.10.

1. Compacted sub base

2. Anti-flotations flange

. : 3. Aggregate base/
crushed stone

4. Concrete ballast

For W_ ... min. refer to specific station
configuration in the tables on page 13

) [ =
° 1

A
<
A
<
<
A
6" min.
) A<
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Table 2 TOP 4 Table 4 TOP 6

Station | Diameter | Overall Concrete Ballast Require- Diameter | Overall Concrete Ballast Requirements

type | (in.) tank length | ments (in.) tanklength |\ " \idth of concrete ballast

) [w___ wadhofcor () ring™
crete ballast ring 72 60 Ballast not required

Top4 |48 60 Ballast not required 72 72 4" min.
48 72 Ballast not required 72 84 5” min.
48 84 Ballast not required 72 96 6" min.
48 96 Ballast not required 72 108 6" min.
48 108 3" min. 72 120 7" min.
48 120 4" min. 72 132 8" min.
48 132 5" min. 72 144 9" min,
48 144 5" min. 72 156 10" min.
48 156 6" min. 72 168 11" min.
48 168 6" min. 72 180 11" min.
48 180 7" min. 72 192 12" min.
48 192 7" min. 72 204 13" min.
48 204 8" min. 72 216 14" min.
48 216 8" min. 72 228 15" min.
48 228 9" min. 72 240 15" min.
48 240 10" min.

Table 3 TOP 5

Diameter | Overall Concrete Ballast Requirements

(in.) tank length [y width of concrete ballast

(in.) ring

60 60 Ballast not required

60 72 Ballast not required

60 84 3" min.

60 96 4" min.

60 108 5" min.

60 120 6" min.

60 132 6" min.

60 144 7" min.

60 156 8" min.

60 168 9" min.

60 180 9" min.

60 192 10" min.

60 204 11" min.

60 216 11" min.

60 228 12" min.

60 240 12" min.

13
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Before backfilling

Check that the pipe work and the electrical connec-
tions are well protected and supported during back-
filling around the station so no load is applied to them
by compaction operation.

Place crushed stone uniformly around the base to
prevent sideways surge. The pump station shall be
adequately braced to prevent movement either by
sideways movement or by leaning.

Soil backfill, backfill envelope and soil compaction

Native soils suitable as backfill are shown in table

5. Do not use soils such as muck, bog, peat, and
loess. The ideal backfill is well-graded sand, as this
will compact relatively easily and typically retains its
strength in submerged conditions. Do not use fine
silts in areas subject to large seismic activity such as
on the west coast in seismic zones 3 and 4 per the
1997 UBC. As a minimum Xylem, Flygt product rec-
ommends using well-graded sand compacted to 95%
standard proctor density, or crushed stone or pea
gravel with size ranging from %4 in to 3/4 in. In these
areas, install a filter fabric between the selected
backfill and the native soil. At owner’s option, consult
local geotechnical engineer for determining adequate
backfill material and compaction requirements in
these areas.

Contact a qualified geotechnical engineer when
installing the Flygt brand's Top pre-engineered
fiberglass pump station packages in muck, bog,
peat, and loess and/or for other difficult soil con-
ditions or in areas such as e.g. a steep slope.

Do not permit ice to form in the backfill and keep
backfill material as dry as practical by using adequate
drainage techniques and good construction practices.

The size of the backfill envelope is dependent on the
in situ soil properties. For native soils with an un-
confined compressive strength (UCC) of 0.75 tsf or
lower, or an allowable bearing capacity of 3500 psf
or lower, the backfill shall extend one radius of pump
station away from the pump station wall but not less
than 2 ft. For soils exceeding these values the back-
fill envelop shall be 2 ft.

Compaction of the backfill is highly recommended
and beneficial as this helps control long term settle-
ment. See table 5 for compaction requirements and
for additional information of soil stiffness and applica-
bility as backfill material.

14

Flexible connector

Use flexible connectors for each stub-out to connect-
ing pipe to help preclude stresses from long-term
settling due to ground consolidation. These connec-
tors should extend 2 stub-out diameters away from
the stub-out pipe end.

Concrete

Concrete shall have a minimum 28-day compres-
sive strength of 3000 psi and all reinforcing shall be
ASTM A 615 grade 60. Place concrete using a trem-
my for free fall distances greater than about 3 to 4
feet. Ensure that concrete extends at least 6” above
anti-flotation flange (anchor lip). Refer to figure on
page 12.

Backfilling time after casting concrete ballast

Do not backfill until concrete ballast has gained suf-
ficient strength to provide rigid support for both pump
station and backfill (typically 1 to 2 days or as speci-
fied by EOR). Add backfill in 6 to 8 in lifts for proper
compaction evenly all around pump station to avoid
uneven backfill loads.

WARNING!

Pump station top is pedestrian rated only and is not
designed for wheel loads or other heavy loads.

Field repairs and level changes

Pump stations can be damaged if not properly
handled, installed or backfilled. If repair or modi-
fication work is required, contact your local Flygt
product representative for instruction.
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Table 5 Soil Properties (ref AWWA M45 1st ed, Table 5-5 page 49 1996)

E’ for degree of compaction of bedding, Ib/in?

Slight, <85% proc- | Moderate, 86% - 95%
tor, < 40% relative | proctor, 40% - 70%
density relative density

High, >95% proctor,
70% relative density

Soil type-pipe bedding material

(Unified Classification System) Dumped

Fine- grained soils (LL > 50) Soils
with medium to high plasticity CH,
MH, CH-MH

No data available, consult a geotechnical engineer; otherwise use E’' = 0

<
Fine- grained soils (LL < 50) Soils \/
with medium to no plasticity CL,

ML, ML-CL, with less than 25%

coarse-grained particles

50 400 1000

ZRe

Fine grained soils (LL < 50) Soils
with medium to no plasticity CL,
ML, ML-CL with more than 25%
coarse-grained particles. Coarse
grained soils with fines GM, GC,
SM, SC contains more than 12%
fines

400 1000 2000

Coarse-grained soils with little
or no fines GW, GP, SW, SP
contains less than 12% fines

1000 2000 3000

Crushed Rock 1000 3000 3000 3000

CH - Inorganic clays or high plasticity, fat clays.

MH - Inorganic silts, micaceous or diatomaceous fine sand or silty soils, classic silts.

CL - Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays
ML - inorganic silts and very fine sands, rock flour, silty or clayey fine sands with slight plasticity.
SC - Clayey sands, poorly graded sandy-clay mixtures.

SM - Silty sands, poorly graded sand-silt mixtures.

GC - Clayey gravels, poorly graded gravel and clay mixtures.

GM - Silty gravels, poorly graded gravel-sand-silt mixture.

Do not use shaded area for backfill

Degrees of compaction
* Dumped — No compaction effort

» Slight — Some compactive effort. In-place den-
sity <less than 85% standard Proctor Density.
Or less than 40% Relative Density

A slight degree of compaction can significantly add
to soil density and long-term performance. Greater
compaction improves installation and performance.

* Moderate — Intermediate level of compactive Definitions:
effort, In-place density greater than or equal to
85% and less than 95% standard Proctor Den- S
LL = Liquid Limit

sity, or greater than or equal to 40% and less

than 70% Relative Density

» High — Considerable compactive effort, In-place
density greater than 95% standard Proctor Den-
sity, or greater than or equal to 70% Relative
Density

Standard Proctor Density per ASTM D-698
Relative Density Dr = (emax — €)/( emax — emin)
Where e = void ratio = Vv/Vs
Vv = volume of voids
Vs = volume of solids

15
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Electrical connections

. All electrical work shall be
carried out under the super-
vision of an authorized elec-
trician.

. Local codes and regulations
shall be complied with and
shall be the responsibility of
the electrical contractor.

. Before starting the work,
check that the supply cable
is de-energized.

Install the control panel at the pump station so it is
easily accessible during, operation, service and in-
spection.

Check the data plate on the pump to determine valid
voltage supply.

Check that the main voltage and frequency agree
with the specifications on the pump data plate.

Thoroughly read the Installation, care and mainte-
nance manual delivered with the pump as well as the
manual for the start- and control panel.

Run the cables through the cable entry to the control panel.

Use appropriate Flygt product support grips for the
cables inside the pump station.

Connect the motor cables and cables for the level
sensors as illustrated in the wiring diagrams following
the control panel.

* Bear in mind the risk of electric
shock and the risk of explosion
if the electrical connections are
not correctly carried out!

* Follow the rules and recom-
mendations in NFPA-70, "Pro-
tection against electric shock
- common aspects for installa-
tion and equipment”.

Pump station grounding

The pump station has been prepared for grounding
of the structure. A grounding strap has been installed,
as part of the station, and connects the pump and
pump guide rails to the station cover. A grounding lug
has been included as part of the station cover, that
lug shall be used to continue the path to ground. All
ground connections shall be performed by licensed
authorized personnel and shall be in accordance with
local codes.

Upper guide
bar bracket with
ground connection

> L
4|

=

AR

2N
AN

S

Grounding strap

\Y

Guide bar with ~

ground connection

Station Cover

Ground Lug
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Inlet Wall Penetrations

Flexible entry boot

Installation instructions

For proper and warranted installation of flexible entry boots,
these instructions must be followed. Prior to installing the rub-
ber entry boots, make sure the exact location has been prop-
erly calculated.

Bolt Holes

Locate the center entry point in the flat wall section of the
sump base and drill a 5/16" hole. Install the entry boot
template to the sump base wall using a 1/4" bolt and nut.
Drill out the appropriate bolt hole circle for the size boot
to be installed using the same 5/16" drill bit. After drilling,
remove the template from the sump base wall. For proper
installation, the appropriate size fabrication template
should be used for accurate hole drilling.

Boot Openings

After the bolt hole circle has been drilled, drill the entry
boot opening by using the appropriate size hole saw. After
the opening is drilled, clean any rough edges with a de-
burring tool or razor knife.

WARNING: The appropriate hole saw size must always
be used for proper installation of the flex-
ible entry boot. Failure to use the required
hole saw could damage the rubber boot after
installation or prevent the boot from sealing
properly and void product warranty.

Hole Saw Flexibale Entry Boots
4-1/4" FEB-6300 (3")
5-1/2" FEB-7400 (4")
Saber Saw FEB-8600 (6")

17
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Installing Rubber Boot

Install the rubber boot from outside the sump by insert-
ing the studs through the bolt holes. From the inside of

the sump, install the compression ring over the studs and
install nuts by hand.

Boot Fastening

Using a 7/16" nut driver, tighten all of the nuts evenly
in a clockwise sequence until 60 in.-lbs. is attained on
all nuts. This may require two to three revolutions to

achieve. To prevent deformation of the boot, do not over-
tighten nuts.

Clamp Fastening

Insert the appropriate sized pipe or conduit into the flex-
ible boot from outside of the sump. After the pipe or con-

duit have been positioned, install the band clamp around
the boot and tighten to 30 inch/Ibs.

WARNING: Do not over tighten the band clamp beyond the

maximum torque of 30 in.-Ibs. or it is possible to damage
the rubber boot.

18
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Cast Iron caulking hub

Installation instructions, see figure below

Working from outside of the basin cut a hole in the basin wall at the de-
sired location with a hole saw that is just large enough to accommodate
diameter "A", see diagram below.

Using the caulking hub of the cast iron caulking hub as a template drill
four (4) 3/8" holes through the basin wall at the four (4) locations on the
caulking hub bolt hole circle "B", see diagram below.

Install gasket seal tape on the back of the caulking hub between diam-
eter "A" and the bolt hole circle "B", see diagram below. If the caulking
hub and basin do not mate well, an additional bead of silicone caulk
may be required to ensure seal.

Install the cast iron caulking hub to the pump station wall and secure us-
ing four (4) machine screws, sealing washer and hex nuts.

Hex Nut

Sealing Washers

Basin Wall

Machine screw

Gasket Tape

Cast Iron
Caulking Hub

19
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Installation of the air vent pipe

Each pump station is supplied with one (1) or two
(2) vents, depending upon end-user's require-
ments. Each vent is a threaded 4" sch 40, PVC U-
vent, which is shipped loose along with the station.
The vent(s) must be assembled to the station prior
to start-up.

Before installing the vent pipe assembly to the
station, lubricate the PVC vent pipe threads with
silicone spray or other lubricant applicable for
PVC.

Thread the air vent pipe assembly into the
threaded aluminum air vent coupling, which is
located on the station cover.

Installation of the level regulators

Use appropriate support grips for the Flygt product
ENM-10 level regulator cables and hang them on the
cable holder. Adjust the height of the level regulators
according to the installation drawing.

If another type of level sensor is used please refer to
the installation manual provided with that device.

Installation of the pump
Lower the pump along the guide bars.

Upon reaching its bottom position, the pump will
automatically connect to the pre-assembled dis-
charge connection.

When needed the pump can be hoisted up along
the guide bars for inspection without the need for
personnel to enter the station.

Fasten the lifting chain and the motor cables on
the cable holder. Use appropriate Flygt product
support grips for the cables.

* Make sure that the cables are not sharply
bent or pinched.

20

Air Vent Pipe Assembly

Threaded Aluminum
Air Vent Coupling

Station Cover
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START UP AND OPERATION

Before installation

The pump station is delivered pre-fabricated com-
plete with discharge connection, pipes, guide bars
and other mechanical and electrical equipment.

*  When opening the station — check that the top
cover and safety grid is properly supported.
Note the risk of injury caused by crushing.

+ Check that all equipment inside the station is
properly fastened and in correct position after
the transport and installation in the ground.

e Check all electrical connections.

* Check that the guide bars are placed vertically
by using a level or plumb line.

» Carefully read the installation, care and
maintenance manual for the pump as well as
for the control panel.

¢ |IMPORTANT! Clean out any debris from the
sump bottom.

21

Installation of the pump
Lower the pump along the guide bars.

Upon reaching its bottom position, the pump will
automatically connect to the pre-assembled dis-
charge connection.

When needed the pump can be hoisted up along
the guide bars for inspection without the need for
personnel to enter the station.

Fasten the lifting chain and the motor cables on
the cable holder. Use appropriate Flygt support
grips for the cables.

* Make sure that the cables are not sharply
bent or pinched.
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Start-up check
During start-up the following checks should be per-

formed:
* Check to insure that the ground connections * Does the impeller rotate in the correct direc-
between the pump guide rails and the upper tion when power is applied?

guide bar bracket are secure. See Pump

Station Grounding and figure on page 16. * Are there indications of blow-by or recircula-

tion when the pump is in operation?
*  When the pumps operate does the water

level go down?
9 « Do the check valves operate correctly when

the pump starts and stops?
* Do the floats or level sensor operate the

5
pumps: « Does the pump perform appropriately as

determined by the controls?
* What are the static and operating voltages at

the pump control? .
pump * Does the pump turn off if the thermal sensor

indicates an overtemp condition? (Simulated
*  What is the current draw, per leg, during during start-up by pulling sensor wires from
pump operation? the control box.)

22
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CARE AND MAINTENANCE

The unique design of the bottom basin of the TOP pump
station significantly helps to maintain problem-free pump
operation and reduces the need for maintenance of the
pump station. It is still recommended that the inside of
the pump station, valves, level sensors and pipes are
keptas clean as possible. Inspections should determine
if and when any maintenance effort is required. Flygt
product can also provide other ancillary equipment to
further improve the operation;

* The Mix-Flush valve is recommended to enhance
the removal of floating debris and settling deposits.
It can be fitted on all standard Flygt product
wastewater pumps. The valve operation is
automatic. At each pump start the valve opens
and water is forced through the valve in a powerful
jet stream for a preset time. The jet sets the water
in the tank into turbulent motion so that sludge
deposits and floating solids are mixed in and can
be pumped out.

The following points are important in connection with
work on the pumping station and associated equip-
ment:
A *  Beware of the risk of injury
caused by crushing.

If entering the pump station be-
ware of the risk of hazardous
gases and always use breathing
apparatus.

Check regularly that the lifting
equipment is in good condition.

Make sure that all electrical equip-
ment is insulated from the power
supply and cannot be energized.

APP521 equipped control panel provides a unique
functionality, it enables a cleaning cycle during
which the pump draws down the water level to
the verge of ingesting air. This is detected by
the APP521 ability to precisely monitor changes
in motor current. As the water level drops, both
settling and floating solids are being removed by
the pump, which maintains a clean station without
any manual intervention. The frequency of the
cleaning cycle can be pre-programmed to suit the
specific site needs for each TOP pumping station.

Check with your local Flygt product representative for
more detailed information.

Recommendations for preventive maintenance
programs and/or service intervals for the actual
pumps, level sensors and control panel are given in
separate manuals provided with these products.

Xylem Flygt products disclaims all responsibility
for work done by untrained, unauthorized per-
sonnel!

Make sure that the equipment has
been thoroughly cleaned.

Beware of the risk of infection.

Follow local safety regulations.

Always wear goggles and rubber
gloves.

Always close and lock the cover
before leaving the pump station.

For any fault tracing - carefully follow the recommen-
dations in the Installation, Care and Maintenance
manuals for the actual pump and control panel.
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TOP4,5&6
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TOP4,5&6
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TOP 4 (3” Piping)

Item Description Material Part Number Qty
No.
1 4’ Basin/Cylinder/Assembly, w/ anti-flotation flange Fiberglass
2 4’ Cover, w/Safe-Hatch Aluminum
Cover w/1 Vent FBC-29.75X38A0SH-48-1
Cover w/ 2 Vent FBC-29.75X38A0SH-48-2
3 Screw, flathead, 82°, 3/8"-16 x 1 1/2" Stainless Steel 6
4 Nut, 3/8"-16 Stainless Steel 6
5 Washer, 3/8" ID, 1 1/2" OD, 5/16" thick Stainless Steel 6
6 Cover Spacer 1 7/8” OD x 1/2”ID x 5/16” thk. PE 6
7 3” Flexible boot (discharge piping) Rubber FEB-6300 2
10 Inlet wall penetrations
4” Flexible boot (inlet piping) Rubber FEB-7400 1
6” Flexible boot (inlet piping) Rubber FEB-8600 1
4” Cast iron caulking hub (inlet piping) Cast Iron 1
6” Cast iron caulking hub (inlet piping) Cast Iron 1
8” Cast iron caulking hub (inlet piping) Cast Iron 1
11 Cable hanger w/ 6 Hooks 316 SS F-CH-316SS-HD 1
12 | 2" guide bars 316 SS
2" 316 SS guide bars 316 SS Varies
2” Galvanized guide bars Galvanized Steel Varies
13 | 2" Upper guide bar brackets 316 SS 613 68 04 2
14 | Guide bar bracket mounting hardware SS 14-590000 3
15 | 4" PVC vent PVC lor2
16 Piping
PVC
3” PVC sch 80 socket weld piping PVC P80OPM Varies
3” PVC sch 80 90 degree socket weld elbow PVvC P80S9M 2
Ductile Iron
3” ductile iron piping flanged one-end Ductile Iron Varies
3” ductile iron 90 degree flanged elbow Ductile Iron 2
3” flange bolts 5/8” (11) x 2-1/2” Hex Head Bolt 316 SS 16
3” flange nuts 5/8” (11) Nut 316 SS 16
3” flange washers 21/32” ID x 1-5/16” OD 316 SS 32
Washer
3” flange gasket, 1/8” thick Rubber (Buna -N) 4
Stainless Steel
3”316 SS sch 10 butt weld piping 316 SS Varies
3”316 SS sch 10 90 degree butt weld elbow 316 SS 2
17 3" discharge connection, left Cast Iron 620 00 10 1
18 | 3" discharge connection, right Cast Iron 61999 10 1
19 Pipe support
for PVC & Stainless Steel
4’ station - 3" PVC/SS pipe support 316 SS lor2

26
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TOP 4 (3” Piping)

Item Description Material Part Number Qty
No.
for Ductile Iron
4’ station - 3” ductile iron pipe support 316 SS lor2
23 | Discharge connection nuts - 3/4”-10 316 SS 8
24 | Discharge connection washers - 3/4” 316 SS 8
25 Pipe support spacers (PVC and Stainless Steel pip- | NDPE
ing only):
26 | U-bolts 316 SS
PVC & Stainless Steel
for 3" pipe, 3-5/8" O.D. pipe, 3/8"-16 316 SS McMaster Carr 29605t8 2
Ductile Iron
for 3" pipe, 4-1/8" O.D. pipe, 3/8"-16 316 SS McMaster Carr 59605T9 2
31 | 3” NPT threaded plastic coupling (power cables) Plastic
32 | 11/4” NPT threaded plastic coupling(float switches) | Plastic 1860SCF125P

27

Page 48 of 735




TOP 5 (3” Piping)

Item Description Material Part Number Qty
No.
1 5’ Basin/Cylinder/Assembly, w/ anti-flotation flange Fiberglass
2 5’ Cover, w/Safe-Hatch Aluminum
Cover w/ 1 Vent FBC-31X42A0SH-60-1
Cover w/ 2 Vent FBC-31X42A0SH-60-2
3 Screw, flathead, 82°, 3/8"-16 x 1 1/2" 316 SS 8
4 Nut, 3/8"-16 316 SS 8
5 Washer, 13/32" ID, 1 1/2" OD, 1/16" thick, pe 316 SS 8
6 Cover spacer 1 7/8" OD x 1/2" ID x 5/16” thick. PE 8
7 3" Flexible boot (discharge piping) Rubber FEB-6300
10 Inlet wall penetrations
4” Flexible boot (inlet piping) Rubber FEB-6300 1
6” Flexible boot (inlet piping) Rubber FEB-7400 1
4” Cast iron caulking hub (inlet piping) Cast Iron CIH4x3660 1
6” Cast iron caulking hub (inlet piping) Cast Iron CIH6x3660 1
8” Cast iron caulking hub (inlet piping) Cast Iron CIH8x3660 1
11 | Cable hanger w/ 6 Hooks 316 SS F-CH-316SS-HD 1
12 | 2" guide bars
2" 316 SS guide bars 316 SS Varies
2" Galvanized guide bars Galvanized Steel Varies
13 | 2" Upper guide bar brackets 316 SS 613 68 04 2
14 Guide bar bracket, mounting hardware SS 14-590000 3
15 | 4" PVC vent PVC lor2
16 Piping
PVvVC
3” PVC sch 80 socket weld piping PVC P80OPM Varies
3" PVC sch 80 90 degree socket weld elbow PVvC P80S9M 2
Ductile Iron
3” ductile iron piping flanged one-end Ductile Iron SP-DDIPFM Varies
3” ductile iron 90 degree flanged elbow Ductile Iron DFOM 2
3” flange bolts 5/8” (11) x 2-1/2” Hex Head Bolt 316 SS 16
3” flange nuts 5/8” (11) Nut 316 SS 16
3” flange washers 21/32” ID x 1-5/16” OD 316 SS 32
Washer
3” flange gasket, 1/8” thick Rubber (Buna -N) 4
Stainless Steel
3”316 SS sch 10 butt weld piping 316 SS Varies
3”316 SS sch 10 90 degree butt weld elbow 316 SS 2
17 3" discharge connection, left Cast Iron 620 00 10 1
18 | 3" discharge connection, right Cast Iron 61999 10 1
19 Pipe support
for PVC & Stainless Steel
5’ station - 3” PVC/SS pipe support 316 SS lor2
for Ductile Iron
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TOP 5 (3” Piping)

Item Description Material Part Number Qty
No.
5’ station - 3” ductile iron pipe support includes: | 316 SS lor2
23 | Discharge connection nuts - 3/4”-10 316 SS 8
24 | Discharge connection washers - 3/4” 316 SS 8
25 Pipe support spacers, PVC and Stainless Steel pip- 14-68 21 66 2
ing only)
26 | U-bolts 316 SS
PVC & Stainless Steel
for 3" pipe, 3-5/8 O.D. pipe, 3/8"-16 316 SS MCASTER 29605t8 2
Ducticle Iron
for 3" pipe, 4-1/8" O.D. pipe, 3/8"-16 316 SS MCASTER 59605T9 2
31 | 3" NPT threaded plastic coupling (power cables) Plastic
32 1 1/4” NPT threaded plastic coupling(float switches) Plastic 1860SCF125P
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TOP 5 (4” Piping)

Item Description Material Part Number Qty
No.
1 5’ Basin/Cylinder/Assembly, w/ anti-flotation flange Fiberglass
2 5’ Cover, w/Safe-Hatch Aluminum
Cover w/ 1 Vent FBC-31X42A0SH-60-1
Cover w/ 2 Vent FBC-31X42A0SH-60-2
3 Screw, flathead, 82", 3/8"-16 x 1 1/2" 316 SS 8
4 Nut, 3/8-16 316 SS 8
5 Washer, 13/32" ID, 1 1/2" OD, 1/16" thick 316 SS 8
6 Cover spacer 1 7/8" OD x 1/2" ID x 5/16” thick. PE 8
7 4" Flexible boot (discharge piping) Rubber FEB-7400
10 Inlet wall penetrations
4” Flexible boot (inlet piping) Rubber FEB-8600 1
6” Flexible boot (inlet piping) Rubber FEB-7400 1
4” Cast iron caulking hub (inlet piping) Cast Iron CIH4x3660 1
6” Cast iron caulking hub (inlet piping) Cast Iron CIH6x3660 1
8” Cast iron caulking hub (inlet piping) Cast Iron CIH8x3660 1
11 | Cable hanger w/ 6 Hooks 316 SS F-CH-316SS-HD 1
12 | 2" guide bars
2" 316 SS guide bars 316 SS Varies
2" Galvanized guide bars Galvanized Steel Varies
13 | 2" Upper guide bar brackets 316 SS 613 68 04 2
14 Guide bark bracket, mounting hardware SS 14-590000 3
15 | 4" PVC vent PVC lor2
16 Piping
PVvVC
4" PVC sch 80 socket weld piping PVC P8OPP Varies
4" PVC sch 80 90 degree socket weld elbow PVvC P80S9P 2
Ductile Iron
4” ductile iron piping flanged one-end Ductile Iron SP-DPDIFP7 Varies
4” ductile iron 90 degree flanged elbow Ductile Iron DF9P 2
4” flange bolts 5/8” (11) x 3" Hex Head Bolt 316 SS 32
4” flange nuts 5/8” (11) Nut 316 SS 32
4” flange washers 21/32” ID x 1-5/16” OD 316 SS 64
Washer
4” flange gasket, 1/8” thick Rubber (Buna -N) 4
Stainless Steel
4" 316 SS sch 10 butt weld piping 316 SS Varies
4" 316 SS sch 10 90 degree butt weld elbow 316 SS 2
17 4" discharge connection, left Cast Iron 620 02 10 1
18 | 4” discharge connection, right Cast Iron 62001 10 1
19 Pipe support
for PVC & Stainless Steel
5’ station - 4” PVC/SS pipe support 316 SS lor2
for Ductile Iron
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TOP 5 (4” Piping)

Item Description Material Part Number Qty
No.
5’ station - 4” ductile iron pipe support includes: | 316 SS lor2
23 | Discharge connection nuts - 3/4”-10 316 SS 8
24 | Discharge connection washers - 3/4” 316 SS 8
25 Pipe support spacers, PVC and Stainless Steel only | NDPE 2
26 | U-bolts 316 SS
PVC & Stainless Steel
for 4" pipe, 4-5/8" O.D. pipe, 3/8"-16 316 SS MCASTER 29605711 2
Ducticle Iron
for 4" pipe, 5" O.D. pipe, 3/8-16 316 SS 2
31 | 3" NPT threaded plastic coupling (power cables) Plastic
32 1 1/4” NPT threaded plastic coupling(float switches) Plastic 1860SCF125P
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TOP 6 (4” Piping)

Item Description Material Part Number Qty
No.
1 6’ Basin/Cylinder/Assembly, w/ anti-flotation flange Fiberglass
2 6’ Cover, w/Safe-Hatchr Aluminum
Cover w/ 1 Vent FBC-33.75X51A0SH-72-1
Cover w/ 2 Vent FBC-33.75X51A0SH-72-2
3 Screw, flathead, 82", 3/8"-16 x 1 1/2" 316 SS 8
4 Nut, 3/8"-16 316 SS 8
5 Washer, 13/32" ID, 1 1/2" OD, 1/16" thick 316 SS 8
6 Cover spacer 1 7/8" OD x 1/2" ID x 5/16” thick. PE 8
7 4" Flexible boot (discharge piping) Rubber FEB-7400 2
10 Inlet wall penetrations
6” Flexible boot (inlet piping) Rubber FEB-8600 1
6” Cast iron caulking hub (inlet piping) Cast Iron CIH6x3660 1
8” Cast iron caulking hub (inlet piping) Cast Iron CIH8x3660 1
11 Cable hanger w/ 6 Hooks 316 SS F-CH-316SS-HD 1
12 | 2" guide bars
27 316 SS guide bars 316 SS Varies
2" Galvanized guide bars Galvanized Steel Varies
13 | 2" Upper guide bar brackets 316 SS 613 68 04 2
14 | Mounting hardware for guide bar SS 14-590000 3
15 | 4" PVC vent PVvC lor2
16 Piping
PVvC
4" PVC sch 80 socket weld piping PVvC P8OPP Varies
4" PVC sch 80 90 degree socket weld elbow PVvC P80S9P 2
Ductile Iron
4” ductile iron piping flanged one-end Ductile Iron SP-DPDIFP7 Varies
4” ductile iron 90 degree flanged elbow Ductile Iron DFOP 2
4” flange bolts 5/8” (11) x 3” Hex Head Bolt 316 SS 32
4” flange nuts 5/8” (11) Nut 316 SS 32
4” flange washers 21/32” ID x 1-5/16” OD 316 SS 64
Washer
4” flange gasket, 1/8” thick Rubber (Buna -N) 4
Stainless Steel
4" 316 SS sch 10 butt weld piping 316 SS Varies
4" 316 SS sch 10 90 degree butt weld elbow 316 SS 2
17 | 4" discharge connection, left Cast Iron 620 02 10 1
18 | 4” discharge connection, right Cast Iron 620 01 10 1
19 Pipe support
for PVC & Stainless Steel
6’ station - 4” PVC/SS pipe support 316 SS lor2
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TOP 6 (4” Piping)

Item Description Material Part Number Qty
No.
for Ductile Iron
6’ station - 4” ductile iron pipe support 316 SS lor2
23 | Discharge connection nuts - 3/4”-10 316 SS 8
24 | Discharge connection washers - 3/4” 316 SS 8
25 Pipe support spacers, PVC and Stainless Steel only | NDPE 14-68 21 66 2
26 | U-bolts 316 SS
PVC & Stainless Steel
for 4" pipe, 4-5/8" O.D. pipe, 3/8"-16 316 SS MCASTER 29605T11 2
Ducticle Iron
for 4" pipe, 5" O.D. pipe, 3/8-16 316 SS 2
31 | 3” NPT threaded plastic coupling (power cables) Plastic
32 | 11/4” NPT threaded plastic coupling(float switches) | Plastic 1860SCF125P
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TOP 6 (6” Piping)

Item Description Material Part Number Qty
No.
1 6’ Basin/Cylinder/Assembly, w/ anti-flotation flange Fiberglass
2 6’ Cover, w/Safte-Hatchr Aluminum
Cover w/ 1 Vent FBC-33.75X51A0SH-72-1
Cover w/ 2 Vent FBC-33.75X51A0SH-72-2
3 Screw, flathead, 82°, 3/8"-16 x 1 1/2" 316 SS 8
4 Nut, 3/8"-16 316 SS 8
5 Washer, 13/32" ID, 1 1/2" OD, 1/16" thick 316 SS 8
6 Cover spacer 1 7/8" OD x 1/2" ID x 5/16” thick. PE 8
7 6" Flexible boot (discharge piping) Rubber FEB-8600 2
10 Inlet wall penetrations
6” Flexible boot (inlet piping) Rubber FEB-8600 1
6” Cast iron caulking hub (inlet piping) Cast Iron CIH6x3660 1
8” Cast iron caulking hub (inlet piping) Cast Iron CIH8x3660 1
11 Cable hanger w/ 6 Hooks 316 SS F-CH-316SS-HD 1
12 | 2" guide bars
2" 316 SS guide bars 316 SS Varies
2” Galvanized guide bars Galvanized Steel Varies
13 | 2" Upper guide bar brackets 316 SS 613 68 04 2
14 Guide bar bracket, mounting hardware SS 14-590000 3
15 | 4" PVC vent PVC lor2
16 Piping
PVvC
6” PVC sch 80 socket weld piping PVC P80OPU Varies
6” PVC sch 80 90 degree socket weld elbow PVvC P8069U 2
6” PVC sch 80 45 degree socket weld elbow P80S4U 2
Ductile Iron
6" ductile iron plain-end piping Ductile Iron Varies
6” ductile iron 22.5 degree mechanical joint x Ductile Iron 2
mechanical joint elbow
6" ductile iron 90 degree mechanical joint x me- | Ductile Iron MJOLAU 2
chanical joint elbow
Stainless Steel
6” 316 SS sch 10 butt weld piping 316 SS Varies
6” 316 SS sch 10 90 degree butt weld elbow 316 SS 2
6" 316 SS sch 10 45 degree butt weld elbow 316 SS 2
6" Mechanical joint fjield locking accessory kit (in- MJFLAKDIU 8
cludes tee bolts, nuts, gasket and gland
17 | 6" discharge connection, left Cast Iron 62004 10
18 | 6” discharge connection, right Cast Iron 620 03 10
19 Pipe support
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TOP 6 (6” Piping)

Item Description Material Part Number Qty
No.
for PVC & Stainless Steel
6’ station - 6” PVC/SS pipe support 316 SS lor2
for Ductile Iron
6’ station - 6” ductile iron pipe support 316 SS lor2
23 | Discharge connection nuts - 3/4”-10 316 SS 8
24 | Discharge connection washers - 3/4” 316 SS 8
25 Pipe support spacers, for PVC and Stainless Steel NDPE 2
only
26 | U-bolts 316 SS
PVC & Stainless Steel
for 6" pipe, 6-5/8" O.D. pipe, 1/2"-13 316 SS 2
Ducticle Iron
for 6" pipe, 7" O.D. pipe, 1/2-13 316 SS
31 | 3” NPT threaded plastic coupling (power cables) Plastic
32 1 1/4” NPT threaded plastic coupling(float switches) Plastic 1860SCF125P
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Xylem

What can Xylem do for you?

Integrated solutions for fluid handling are offered by Xylem as a world leader in transport
and treatment of wastewater. We provide a complete range of water, wastewater and
drainage pumps, equipment for monitoring and control units for primary and secondary
biological treatment, products for filtration and disinfection,and related services. Xylem
Water Solutions, headquartered in Sweden, operates in some 140 countries across the
world, with plants in Europe, China and North and South America. The company is wholly
owned by Xylem Inc. of White Plains, New York, supplier of advanced fluid technology
products and services.

To find a complete range of Xylem products please visit:
www.xyleminc.com

To find Flygt Products in the United States please visit:
www.xylemwatersolutions.com/us or www.flygtus.com

To find Flygt Products in Canada please visit: www.xylemwatersolutions.com/ca

Xylem, Inc.
14125 S. Bridge Circle
FLYGT
Charlotte, NC 28273
a xy[em brand Tel +1.704.409.9700

Fax +1.704.295.9080
www.xylemwatersolutions.com/us

Flygt is a trademark of Xylem Inc. or one of its subsidiaries.
© 2014 Xylem, Inc. Pre-Fabrocated Pump Station - R5 August 2014
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1 Introduction and Safety

1 Introduction and Safety

1.1 Introduction

Purpose of the manual
The purpose of this manual is to provide necessary information for working with the unit.
Read this manual carefully before starting work.

Read and keep the manual
Save this manual for future reference, and keep it readily available at the location of the
unit.

Intended use

WARNING:

Operating, installing, or maintaining the unit in any way that is not covered in this manual
could cause death, serious personal injury, or damage to the equipment and the
surroundings. This includes any modification to the equipment or use of parts not
provided by Xylem. If there is a question regarding the intended use of the equipment,
please contact a Xylem representative before proceeding.

Other manuals

See also the safety requirements and information in the original manufacturer's manuals
for any other equipment furnished separately for use in this system.

1.2 Safety terminology and symbols

About safety messages

It is extremely important that you read, understand, and follow the safety messages and
regulations carefully before handling the product. They are published to help prevent
these hazards:

e Personal accidents and health problems

e Damage to the product and its surroundings

e Product malfunction

Hazard levels

Hazard level Indication

DANGER: A hazardous situation which, if not avoided, will resultin
death or serious injury

WARNING: Ahazardous situation which, if not avoided, could result
in death or serious injury

CAUTION: A hazardous situation which, if not avoided, could result
in minor or moderate injury

NOTICE: Notices are used when there is a risk of equipment
damage or decreased performance, but not personal
injury.
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1 Introduction and Safety

Special symbols
Some hazard categories have specific symbols, as shown in the following table.

Electrical hazard Magnetic fields hazard

Electrical Hazard: CAUTION:

1.3 User safety

All regulations, codes, and health and safety directives must be observed.

The site
¢ Observe lockout/tagout procedures before starting work on the product, such as
transportation, installation, maintenance, or service.
® Pay attention to the risks presented by gas and vapors in the work area.

e Always be aware of the area surrounding the equipment, and any hazards posed by
the site or nearby equipment.

Qualified personnel
This product must be installed, operated, and maintained by qualified personnel only.

Protective equipment and safety devices

e Use personal protective equipment as needed. Examples of personal protective
equipment include, but are not limited to, hard hats, safety goggles, protective gloves
and shoes, and breathing equipment.

* Make sure that all safety features on the product are functioning and in use at all times
when the unit is being operated.

1.4 Ex-approved products

Follow these special handling instructions if you have an Ex-approved unit.

Personnel requirements

These are the personnel requirements for Ex-approved products in potentially explosive
atmospheres:

e All work on the product must be carried out by certified electricians and Xylem-
authorized mechanics. Special rules apply to installations in explosive atmospheres.

e All users must know about the risks of electric current and the chemical and physical
characteristics of the gas, the vapor, or both present in hazardous areas.

* Any maintenance for Ex-approved products must conform to international and national
standards (for example, IEC/EN 60079-17).

Xylem disclaims all responsibility for work done by untrained and unauthorized personnel.

Product and product handling requirements
These are the product and product handling requirements for Ex-approved products in
potentially explosive atmospheres:
e Only use the product in accordance with the approved motor data.
® The Ex-approved product must never run dry during operation. The volute must be
filled with liquid during operation. Dry running during service and inspection is only
permitted outside the classified area.
* Before you start work on the product, make sure that the product and the control
panel are isolated from the power supply and the control circuit, so they cannot be
energized.

* Do not open the product while it is energized or in an explosive gas atmosphere.

Page 64 of /35
4 Flygt 3069 Installation, Operation, and Maintenance Manual




1 Introduction and Safety

e Intrinsically safe circuits are normally required for the automatic level-control system by
the level regulator if mounted in zone 0.

® The yield stress of fasteners must be in accordance with the approval drawing and the
product specification.

¢ Do not modify the equipment without approval from an Ex-approved Xylem
representative.

® Only use original Xylem spare parts that are provided by an Ex-approved Xylem
representative.

® The thermal detectors that are fitted to the stator windings must be connected
correctly to a separate motor control circuit and in use. The detectors disconnect the
power supply to the motor timely. This action prevents the rise of temperatures above
the temperature value for the approval classification.

® The width of flameproof joints is more than the values specified in the tables of the IEC
60079-1 standard.

® The gap of flameproof joints is less than the values specified in Table 1 of the IEC
60079-1 standard.

® The flameproof joints are NOT intended to be repaired.

Guidelines for compliance
Compdliance is fulfilled only when you operate the unit within its intended use. Do not
change the conditions of the service without the approval of an Ex-approved Xylem
representative. When you install or maintain explosion proof products, always comply
with the directive and applicable standards (for example, IEC/EN 60079-14).
Minimum permitted liquid level
The approval for explosion proof products is predicated on a minimum permitted liquid
level. See Technical Reference on page 56 .
Monitoring equipment
For additional safety, use condition-monitoring devices. Examples of condition-
monitoring devices include, but are not limited to, the following:
e |level indicators
® Temperature detectors in addition to the stator thermal detectors

Any thermal detectors or thermal protection devices delivered with the pump must be
installed and in use at all times.

1.5 Special hazards

Biological hazards

The product is designed for use in liquids that can be hazardous to your health. Observe
these rules when you work with the product:
e Make sure that all personnel who may come into contact with biological hazards are
vaccinated against diseases to which they may be exposed.
e Observe strict personal cleanliness.

WARNING: Biological Hazard

Infection risk. Rinse the unit thoroughly with clean water before working on it.

Wash the skin and eyes

Follow these procedures for chemicals or hazardous fluids that have come into contact
with your eyes or your skin:
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Condition Action

Chemicals or hazardous fluids in 1. Hold your eyelids apart forcibly with your fingers.

eyes 2. Rinse the eyes with eyewash or running water for at least 15 minutes.
3. Seek medical attention.

Chemicals or hazardous fluids on 1. Remove contaminated clothing.

skin 2. Wash the skin with soap and water for at least T minute.
3. Seek medical attention, if necessary.

1.6 Protecting the environment

Emissions and waste disposal
Observe the local regulations and codes regarding:

e Reporting of emissions to the appropriate authorities
e Sorting, recycling and disposal of solid or liquid waste
e Clean-up of spills

Exceptional sites

CAUTION: Radiation Hazard

Do NOT send the product to Xylem if it has been exposed to nuclear radiation, unless
Xylem has been informed and appropriate actions have been agreed upon.

1.7 Spare parts

CAUTION:

Only use the manufacturer’s original spare parts to replace any worn or faulty
components. The use of unsuitable spare parts may cause malfunctions, damage, and
injuries as well as void the warranty.

1.8 Warranty

For information about warranty, see the sales contract.
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2 Transportation and Storage

2 Transportation and Storage

2.1 Examine the delivery

2.1.1 Examine the package

1. Examine the package for damaged or missing items upon delivery.
2. Record any damaged or missing items on the receipt and freight bill.
3. Ifanything is out of order, then file a claim with the shipping company.

If the product has been picked up at a distributor, make a claim directly to the
distributor.

2.1.2 Examine the unit

1. Remove packing materials from the product.
Dispose of all packing materials in accordance with local regulations.

2. To determine whether any parts have been damaged or are missing, examine the
product.

3. If applicable, unfasten the product by removing any screws, bolts, or straps.
Use care around nails and straps.
4. Ifthere is any issue, then contact a sales representative.

2.2 Transportation guidelines

Precautions

DANGER: Crush Hazard

Moving parts can entangle or crush. Always disconnect and lock out power before
servicing to prevent unexpected startup. Failure to do so could result in death or serious
injury.

Position and fastening

2.2.1 Lifting

The unit can be transported either horizontally or vertically. Make sure that the unit is
correctly fastened during transportation, and cannot roll or fall over.

Always inspect the lifting equipment and tackle before starting any work.

WARNING: Crush Hazard

1) Always lift the unit by its designated lifting points. 2) Use suitable lifting equipment and
ensure that the product is properly harnessed. 3) Wear personal protective equipment. 4)
Stay clear of cables and suspended loads.

NOTICE:
Never lift the unit by its cables or hose.
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2 Transportation and Storage

Lifting equipment
Lifting equipment is always required to handle the unit. The lifting equipment must fulfill
the following requirements:
® The minimum height between the lifting hook and the floor must be sufficient to lift the
unit. Contact a Xylem representative for more information.

e The lifting equipment must be able to hoist the unit straight up and down, preferably
without the need for resetting the lifting hook.

e The lifting equipment must be correctly anchored and in good condition.

* The lifting equipment must support the weight of the entire assembly. Only authorized
personnel may use the lifting equipment.

* Two sets of lifting equipment must be used to lift the unit for repair work.

e The lifting equipment must be dimensioned to lift the unit with any remaining pumped
media in it.

* The lifting equipment must not be oversized.

CAUTION: Crush Hazard

Over-dimensioned lifting equipment can lead to injury. A site-specific
risk analysis must be done.

2.3 Temperature ranges for transportation, handling and storage

Handling at freezing temperature

At temperatures below freezing, the product and all installation equipment, including the
lifting gear, must be handled with extreme care.

Make sure that the product is warmed up to a temperature above the freezing point
before starting up. Avoid rotating the impeller/propeller by hand at temperatures below
the freezing point. The recommended method to warm the unit up is to submerge it in the
liquid which will be pumped or mixed.

NOTICE:
Never use a naked flame to thaw the unit.

Unit in as-delivered condition

If the unit is still in the condition in which it left the factory - all packing materials are
undisturbed - then the acceptable temperature range during transportation, handling and
storage is: -50°C (-58°F) to +60°C (+140°F).

If the unit has been exposed to freezing temperatures, then allow it to reach the ambient
temperature of the sump before operating.

Lifting the unit out of liquid

The unit is normally protected from freezing while operating or immersed in liquid, but
the impeller/propeller and the shaft seal may freeze if the unit is lifted out of the liquid
into a surrounding temperature below freezing.

Follow these guidelines to avoid freezing damage:

1. Empty all pumped liquid, if applicable.

2. Check all liquids used for lubrication or cooling, both oil and water-glycol mixtures, for
the presence of unacceptable amounts of water. Change if needed.

Water-glycol mixtures: Units equipped with an internal closed-loop cooling system are
filled with a mixture of water and 30% glycol. This mixture remains a flowing liquid at
temperatures down to -13°C (9°F). Below -13°C (9°F), the viscosity increases such that the
glycol mixture will lose its flow properties. However, the glycol-water mixture will not
solidify completely and thus cannot harm the product.
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2.4 Storage guidelines

Storage location

The product must be stored in a covered and dry location free from heat, dirt, and
vibrations.

NOTICE:

Protect the product against humidity, heat sources, and mechanical damage.

NOTICE:
Do not place heavy weights on the packed product.

Long-term storage
If the unit is stored more than six months, then the following apply:

e Before operating the unit after storage, it must be inspected with special attention to
the seals and the cable entry.

® The impeller/propeller must be rotated every other month to prevent the seals from
sticking together.

Packaging material stacking limit

If the packaging material has an indicated stacking limit, then it is valid for 23°C (73°F) and
50% relative humidity. Depending on the material, other temperature and humidity
ranges can reduce the stacking limit.
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3 Product Description

Products included

Pump D-hydraulic ~ |F-hydraulic ~ |M-hydraulic ~ |N-hydraulic,  |N-hydraulic,  |N-hydraulic,
(Grinder) castiron Hard-lron™ |stainless steel

3069.060 MT, SH

3069.070' MT, SH

3069.090° LT, MT, HT LT

3069.160 MT, SH

3069.170 HT

3069.180 LT, MT, HT LT

3069.190' MT, SH

3069.760 MT, SH

3069.770' MT, SH

3069.890 HT

1 Explosion proof drive unit

Pump-specific information
For the specific weight, current, voltage, power ratings, and speed of the pump, see the
data plate of the pump.

3.1 Pump design

The pump is submersible, and driven by an electric motor. For motor data, see Technical
Reference on page 56 .

Intended use

The product is intended for moving waste water, sludge, raw and clean water. Always
follow the limits given in Technical Reference on page 56 . If there is a question
regarding the intended use of the equipment, please contact a local sales and service
representative before proceeding.

DANGER: Explosion/Fire Hazard

Special rules apply to installations in explosive or flammable atmospheres. Do not install
the product or any auxiliary equipment in an explosive zone unless it is rated explosion-
proof or intrinsically-safe. If the product is EN/ATEX-, MSHA- or FM-approved, then see
the specific EX information in the Safety chapter before taking any further actions.

Corrosive liquids

NOTICE:
Do NOT use the unit in highly corrosive liquids.

Pressure classes

LT Low head

MT Medium head
HT High head

SH Super high head
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Parts

The information describes the product in general. The supplied product can differ on a

detailed level.
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Position Part Description
1 Shaft Stainless steel shaft with integrated rotor
2 Electric motor For more information about the motor, see Motor data on page 56
3 Mechanical seal  |One stationary and one rotating seal ring
e Aluminum oxide Al,05
e (Carbon CSB
e Corrosion-resistant cemented carbide WCCR
4 Impeller
5 Pump housing  [The pump housing includes a coolant that lubricates and cools the seals; the
housing acts as a buffer between the pumped fluid and the drive unit.
6 Main bearing Single-row deep-groove ball bearing
7 Stator housing  {The pump is cooled by the ambient liquid or air.
8 Support bearing | Single-row deep-groove ball bearing

Screws and nuts

Property class 80
See Torque values on page 35.

3.2 Monitoring equipment

The following applies to the monitoring equipment of the pump:

® The stator incorporates three thermal contacts connected in series that activate the
alarm and stops the pump at overtemperature
e The thermal contacts open at 125°C (257°F).
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Optional sensors

e Ex-approved pumps must have thermal contacts connected to the control panel.

® The sensors must be connected to either the MiniCAS Il monitoring equipment or an
equivalent equipment.

® The monitoring equipment must be of a design that makes automatic restart
impossible.

FLS FLS is a miniature float switch for detection of liquid in the stator housing. Due to its
design it is best suited for pumps in a vertical position. The FLS sensor is installed in
the bottom of the stator housing.

3.3 The data plate

The data plate is a metal label that is located on the main body of the products. The data
plate lists key product specifications. Specially approved products also have an approval
plate.

3 2 1
| | |
T Ce
5 i | 23
== oLyl o]
T | |
e ST N T VO W, 21
7 r T I I T 71 20
9 12 13 1415 16 17 18 19 §
1. Curve code or Propeller code
2. Serial number
3. Product number
4. Country of origin
5. Additional information
6. Phase; type of current; frequency
7. Rated voltage
8. Thermal protection
9. Thermal class

10.Rated shaft power

11.International standard

12.Degree of protection

13.Rated current

14.Rated speed

15.Maximum submergence
16.Direction of rotation: L=left, R=right
17.Duty class

18.Duty factor

19.Product weight

20.Locked rotor code letter

21.Power factor

22.Maximum ambient temperature
23.Read installation manual

24 Notified body, only for EN-approved Ex products

Figure 1: The data plate

12
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3.4 Approvals

Product approvals for hazardous locations

Pump Approval

e 3069.070 European Norm (EN)

* 3069.090 e ATEX Directive FM18ATEX0006X

* 3069.190 e EN60079-0:2012/A11:2013, EN 60079-1:2014,
e 3069.770 EN 13463-1:2009, EN 13463-5:2011

e 3069.890

* €126 cExdblIBT3Gh
* €126 cExdblIBTAGh

IEC

ExdIIBT3 Gb
Exd1IBT4 Gb

|ECEx scheme IECEx_FMG_17.0036X
IEC 60079-0, I[EC 60079-1

FM (FM Approvals)

* Explosion proof for use in Class I, Div. 1, Group Cand D

EN approval plate

This illustration describes the EN approval plate and the information that is contained in

its fields.

14
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IEC approval plate

WS003972B

Approval

Approval authority and
Approval number
Apgroved for drive unit
Cable entry temperature
Stall time

Starting current or Rated
current

Duty class

Duty factor

VEN CURL M-

. Input power

10.Rated speed

11.Additional information
12.Maximum ambient temperature
13.Serial number

14.ATEX marking

This illustration describes the IEC approval plate and the information that is contained in

its fields.

International Norm; not for EU member countries.

o—i—14

—1—13

T - 11— — - — = = = = —_ e 1 ( !_12

o1

WS001279C

Approval

Approval authority and
Approval number
Apgroved for drive unit
Cable entry temperature
Stall time

Starting current or Rated
current

Duty class

Duty factor

. Input power

10.Rated speed
11.Additional information
12.Maximum ambient temperature
13.Serial number

14.ATEX marking

VEN CURL N
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FM approval plate
This illustration describes the FM approval plate and the information that is contained in

its fields.
1 1. Temperature class
_ 2. Maximum ambient temperature
Max Operating Temp.[:/j
Explosion proof for use in @
Class I. Div 1. grp C and D
APPROVED
O O
‘e Ambien: limits
DO NOT OPEN WHILE ENERGIZED
CONNECT THERMAL CONTACTS
2 WS010564A

3.5 Product denomination

Reading instruction
In this section, code characters are illustrated accordingly:
X = letter
Y = digit
The different types of codes are marked up with a, b and c. Code parameters are marked
up with numbers.

Codes and parameters

XXYYYY.YYY YYY YYYY

[ R N I I N
12 3 4 56 7

a

(on
WS006265B

Type of Callout Number Indication

Type of code Sales denomination

o | o

Product code

Serial number

Parameter Hydraulicend

Type of installation

Sales code

Version

Production year

Production cycle

~N| ol Bl wWw|I N0

Running number
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4 |nstallation

4.1 Install the pump

Before starting work, make sure that the safety instructions in the chapter Introduction and
Safety on page 3 have been read and understood.

DANGER: Electrical Hazard

Before starting work on the unit, make sure that the unit and the control panel are isolated
from the power supply and cannot be energized. This applies to the control circuit as well.

DANGER: Inhalation Hazard

Before entering the work area, make sure that the atmosphere contains sufficient oxygen
and no toxic gases.

Hazardous atmospheres

DANGER: Explosion/Fire Hazard

Special rules apply to installations in explosive or flammable atmospheres. Do not install
the product or any auxiliary equipment in an explosive zone unless it is rated explosion-
proof or intrinsically-safe. If the product is EN/ATEX-, MSHA- or FM-approved, then see
the specific EX information in the Safety chapter before taking any further actions.

WARNING: Explosion/Fire Hazard

Do not install CSA-approved products in locations that are classified as hazardous in the
National Electric Code(TM), ANSI/NFPA 70-2005.

General requirements

These requirements apply:
e Use the pump dimensional drawing in order to ensure proper installation.

Before installing the pump, do the following:
* Provide a suitable barrier around the work area, for example, a guard rail.
¢ Make sure that equipment is in place so that the unit cannot roll or fall over during the

installation process.

e Check the explosion risk before you weld or use electric hand tools.
® Check that the cable and cable entry have not been damaged during transport.

¢ Always remove all debris and waste material from the sump, inlet piping, and
discharge connection, before you install the pump.
¢ Always check the impeller rotation before lowering the pump into the pumped liquid.

NOTICE:
Do not run the pump dry.
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NOTICE:

Never force piping to make a connection with a pump.

Authority regulation

Vent the tank of a sewage station in accordance with local plumbing codes.

Pressure restriction

The maximum working pressure must not exceed the value in the approved performance
curve for the pump. A closed valve or a clogged pipe can rapidly build up the pressure. A
motor protector or a relief valve on the discharge line is always recommended.

NOTICE:
Never operate the pump with the discharge line blocked, or the discharge valve closed.

Fasteners

¢ Only use fasteners of the correct size and material.
* Replace all corroded or damaged fasteners.

* Make sure that all the fasteners are correctly tightened and that there are no missing
fasteners.

4.1.1 Install the pump
These requirements and instructions only apply when the installation is made according
to the dimensional drawing.

1. Run the cable so that it has no sharp bends. Make sure that it is not pinched, and
cannot be sucked into the pump inlet.

2. Install the pump according to the instructions for the installation type.

Where applicable, the installation instructions are included in the mechanical
accessories.

3. Connect the motor cable and the starter and monitoring equipment according to the
separate instructions.

4.1.1.1 F-installation

WS009506A

F Free standing semipermanent, wet well arrangement where the pump is placed on a
firm surface.

The pump is intended to operate completely or partially submerged in the pumped
liquid.
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4.1.1.2 H-installation

WS009508A

H Semipermanent, wet well quick connection suspended arrangement, incorporating
integral non-return valve.

The pump is intended to operate completely or partially submerged in the pumped
liquid.
These items are required:
e Discharge connection
* Pipe
For installation instructions, see appropriate mechanical accessories.

WS009505A

Il

Lin

P Semipermanent, wet well arrangement with the pump installed on two guide bars. The
connection to the discharge is automatic.

The pump is intended to operate either completely or partially submerged in the pumped
liquid.
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4.1.1.4 S-installation

WS009507A

S Portable semipermanent, wet well arrangement with hose coupling or flange for
connection to the discharge pipeline.

The pump is intended to operate completely or partially submerged in the pumped
liquid.
4.1.1.5 X-installation

In the X-installation, the pump has no pre-determined mechanical connection. The flange
is drilled.

WS009508A

4.2 Make the electrical connections

General precautions

DANGER: Electrical Hazard

Before starting work on the unit, make sure that the unit and the control panel are isolated
from the power supply and cannot be energized. This applies to the control circuit as well.

WARNING: Electrical Hazard

Risk of electrical shock or burn. A certified electrician must supervise all electrical work.
Comply with all local codes and regulations.
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WARNING: Electrical Hazard

There is a risk of electrical shock or explosion if the electrical connections are not correctly
carried out, or if there is fault or damage on the product. Visually inspect equipment for
damaged cables, cracked casings or other signs of damage. Make sure that electrical
connections have been correctly made.

WARNING: Crush Hazard
Risk of automatic restart.

CAUTION: Electrical Hazard
Prevent cables from becoming sharply bent or damaged.

NOTICE:

Leakage into the electrical parts can cause damaged equipment or a blown fuse. Keep
the cable ends dry at all times.

Requirements
These general requirements apply for electrical installation:

® The supply authority must be notified before installing the pump if it will be connected
to the public mains. When the pump is connected to the public power supply, it may
cause flickering of incandescent lamps when started.

* The mains voltage and frequency must agree with the specifications on the data plate.
If the pump can be connected to different voltages, then the connected voltage is
specified by a yellow sticker close to the cable entry.

® The fuses and circuit breakers must have the proper rating, and the pump overload
protection (motor protection breaker) must be connected and set to the rated current
according to the data plate and if applicable the cable chart. The starting current in
direct-on-line start can be up to six times higher than the rated current.

e The fuse rating and the cables must be in accordance with the local rules and
regulations.

e |f intermittent operation is prescribed, then the pump must be provided with
monitoring equipment supporting such operation.

e |f stated on the data plate, then the motor is convertible between different voltages.
e The thermal contacts/thermistors must be in use.

e |f the temperature of the pumped liquid is above 40°C (104°F), then do not connect
the T1 and T2 leads to thermal contacts.

* For FM-approved pumps, a leakage sensor must be connected and in use in order to
meet approval requirements.

Cables
These are the requirements to follow when you install cables:

® The cables must be in good condition, not have any sharp bends, and not be pinched.

® The cables must not be damaged and must not have indentations or be embossed
(with markings, etc.) at the cable entry.

® The cable entry seal sleeve and washers must conform to the outside diameter of the
cable.

e The minimum bending radius must not be below the accepted value.

e |f using a cable which has been used before, a short piece must be peeled off when
refitting it so that the cable entry seal sleeve does not close around the cable at the
same point again. If the outer sheath of the cable is damaged, then replace the cable.

Contact a sales or authorized service representative.
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e The voltage drop in long cables must be taken into account. The drive unit's rated
voltage is the voltage measured at the cable connection point in the pump.

® The screened cable must be used according to the European CE and EMC
requirements if a Variable Frequency Drive (VFD) is used. For more information,
contact a sales or authorized service representative (VFD-supplier).

* Make sure that the cable is long enough for maintenance work.
e For SUBCAB® cables, the twisted pair copper foil must be trimmed.
e All unused conductors must be insulated.

NOTICE:
Do not use Variable Frequency Drive (VFD) with this unit.

Grounding (earthing)

Grounding (earthing) must be done in compliance with all local codes and regulations.

DANGER: Electrical Hazard

All electrical equipment must be grounded (earthed). Test the ground (earth) lead to
verify that it is connected correctly and that the path to ground is continuous.

WARNING: Electrical Hazard

If the power cable is jerked loose, then the ground (earth) conductor must be the last
conductor to come loose from its terminal. Make sure that the ground (earth) conductor is
longer than the phase conductors at both ends of the cable.

WARNING: Electrical Hazard

Risk of electrical shock or burn. You must connect an additional ground- (earth-) fault
protection device to the grounded (earthed) connectors if persons are likely to come into
contact with liquids that are also in contact with the pump or pumped liquid.

4.2.1 Prepare the SUBCAB® cables
This section applies to SUBCAB® cables with twisted-pair control cores.

The prepared SUBCAB® cable The prepared screened SUBCAB® cable

SUBCAB 1000V Screened SUBCAB

w %)
3 3
N N
3 T~7 g
) ®
= =
1. T1+T2 twisted pairs in control element 1. T1+T2 and T3+T4 twisted pairs in control element
2. Drain wire in control element (bare aluminum wire) 2. Drain wire in control element (bare aluminum wire)
3. Screened aluminum pt-foil 3. Screened aluminum pt-foil
4. Insulation sheath (jacket) or PT-foil for control element 4. Insulation sheath (jacket) for control element
5. Power cores 5. Power cores
6. Ground (earth) core 6. Aluminum foil
7. Ground (earth) core with green/yellow shrink hose
8. Uncovered screen/braided wire

1. Peel off the outer sheath at the end of the cable.
2. Prepare the control element:
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a) Peel the sheath (if applicable) and the aluminum foil.

The aluminum foil is a screen and is conductive. Do not peel more than necessary,
and remove the peeled foil.

Q
®
=
®
<
o
o
[
=

Figure 2: Aluminum foil on control element.
b) Put a white shrink hose over the drain wire and the cable terminal.
c) Fita cable lug on the drain wire.
d) Twist T1+T2 and T3+T4.
e) Put a shrink hose over the control element.
Make sure that the conductive aluminum foil and drain wire is covered.
3. Prepare the ground (earth) core for SUBCAB™ cable:
a) Peel the yellow-green insulation from the ground (earth) core.
b) Check that the ground (earth) core is at least 10% longer than the phase cores in
the cabinet.
c) If applicable, put a cable lug on the ground core.
4. Prepare the ground (earth) core for screened SUBCAB™ cable:
a) Untwist the screens around the power cores.
b) Put a yellow-green shrink hose over the ground (earth) core.
Leave a short piece uncovered.
c) If applicable, put a cable lug on the screened ground core.
d) Twist all power core screens together to create a ground (earth) core and fit a cable
terminal to the end.
e) Check that the ground (earth) core is at least 10% longer than the phase cores in
the cabinet.
5. Connectto ground (earth):
- Screw: Fit cable terminals to the ground (earth) core and the power cores.
- Terminal block: Leave the core ends as they are.
6. Prepare the main leads:
a) Remove the aluminum foil around each power core.
b) Peel the insulation from each power core.

4.2.2 Connect the motor cable to the pump

NOTICE:

Leakage into the electrical parts can cause damaged equipment or a blown fuse. Keep
the end of the motor cable dry at all times.

At delivery from the factory, the motor cable is usually already connected to the pump.
1. Remove the entry gland screw from the stator housing.
2. Detach the stator housing from the pump housing.

This provides access to the electrical connections.
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WS009725A

3. Check the data plate to see which connections are required for the power supply.
4. Arrange the connections in accordance with the required power supply.

5. Connect the mains leads (L1, L2, L3, and ground (earth)) according to the applicable
cable chart.

The ground (earth) lead must be 50 mm (2.0 in) longer than the phase leads in the
unit.

6. Make sure that the pump is correctly connected to ground (earth).

7. Make sure that any thermal contacts incorporated in the pump are properly
connected.

8. Attach the stator housing to the pump housing.
9. Install the entry gland screw on the stator housing.

4.2.3 Connect the motor cable to the starter and monitoring equipment

DANGER: Explosion/Fire Hazard

Special rules apply to installations in explosive or flammable atmospheres. Do not install
the product or any auxiliary equipment in an explosive zone unless it is rated explosion-
proof or intrinsically-safe. If the product is EN/ATEX-, MSHA- or FM-approved, then see
the specific EX information in the Safety chapter before taking any further actions.

NOTICE:

Thermal contacts must never be exposed to voltages higher than 250 V, breaking current
maximum 5 A. It is recommended that they are connected to 24 V over separate fuses to
protect other automatic equipment.

The single phase pumps must be equipped with a starter which has start and run
capacitors.

A specially Flygt designed starter is required for the operation of single phase pumps.
The connection of the motor cable to the starter is shown in the wiring diagram.

1. If thermal contacts are included in the pump installation, then connect the T1 and T2
control conductors to the MiniCAS Il monitoring equipment.

If the temperature of the pumped liquid is above 40°C (104°F), then do not connect
the T1 and T2 leads to thermal contacts.

2. Connect the mains leads (L1, L2, L3, and ground (earth)) to the starter equipment.

For information about the phase sequence and the color codes of the leads, see Cable
charts.

3. Check the functionality of the monitoring equipment:
a) Check that the signals and the tripping function work properly.
b) Check that the relays, lamps, fuses, and connections are intact.
Replace any defective equipment.
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4.2.4 Cable charts

Description

This topic contains general connection information. It also provides cable charts that show
connection alternatives for use with different cables and power supply.

L2

CEE O

i
.
I

WS000509E

Figure 3: Phase sequence

Connection locations

The figures in this section illustrate how to interpret the connection strip symbols.

Stator leads

Terminal board

Power cable leads

Stator (internal connection illustrated)

Bl el

e

WS004133D
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. Starter equipment and mains leads (L1, L2, L3)
. ground (earth)
. Functional ground
. Control leads (T1, T2, T3, T4)
. Thermal contact
. FLS
. FLS10
. CLS
Thermistor

10.Level sensor
i 11.Capacitor

__.3_
—
2
_'
N
—
w
_'
N
VONOUTRWN —

D

6 FLS 10

7 FLS 10 11 4

<
3
*~|CLS :
3
=
Color code standard
Code Description
BN Brown
BK Black
WH White
0G Orange
GN Green
GNYE Green-Yellow
RD Red
GY Grey
BU Blue
YE Yellow
4.2.4.1 Colors and markings of leads
Motor connection Mains SUBCAB 7GX | SUBCAB 4GX SUBCAB
’ - 1~ 3~ |Screenflex 7GX | Screenflex 4GX SUBCAB AWG Screened
Colours and marking of main leads
1 L1 BK 1 BN RD BN
COLOUR STANDARD STATOR LEADS
BN=Brown U1,U5 RD 2 | L2 BK 2 BK BK BK
BK=Black U2,U6 GN
WH=White V1,V5 BN 3 L3 BK 3 GY WH GY
0G=0 V2,v6 BU
GN=Green wiws ve L1 | BK4 - - -
gg/z\(Rli:jGreen—Yellow T1,ll'2 WHIVE L2 BK 5 - - -
GY=Grey
BU=Blue L3 BK® = = =
YE=Yellow @ GNIYE GN/YE GN/YE Screen/PE
*SUBCAB AWG from cores
** Ground Conductor is stranded around cores
GC=Ground Check /47 Screen (WH) | Screen (WH) - Screen (WH)
77217 00 (REV 6) GC _ _ YE _

WS004125B

For markings on sensor leads, see Sensors connection on page 28 .

4.2.4.2 Connections included

e 3-phase connection on page 25
e T-phase connection on page 27
® Sensors connection on page 28
e Screened cable connection on page 28
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4.2.4.3 3-phase connection

3 Leads
L1
(LH Ut vi w1 .
< |||
T U1 VI [wilwz] uz[ vz GO
o U‘1 \/‘1 V\./1 W2| U2 | v2 5 )
L % - s
o 1 L2 L3 > E % 2, R s
5" L3 L2 g
2 2
6 Leads Y
L1
Ut Vi w1 u2 .
1
utTviTwifwaJu2[ vz 0
®GCH s o
ut ] v wilw2 ] u2] vo Z,
I I l L 4 R
L1 L2 L3 > '->'_J % >
% * L3 L2
L1 D
Ut VI Wi
VVQ \)’\
W, 9
L3 V2 V1 L2
Ul VI W1 W2 U2 V2 L1:1 L2:1 L3:1
| | | | | | L12 | L22 L3:2
ut|viwifwzfuz]vz j j
@ GCAH ol [ [w
ut | v [wa]wejuz|v2
TTTTT wly
123456§>_§ vz | vz [ w2 .
' -~
L1 L2 L3 L1 L2 L3 o %
2
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9 Leads

W1
ut v1 V2
g el

ut| vt w1

WS004127A

Ui1| Vv1|w1

L
S| w

L1 L2 L3 S| T
o

USy2 v V8 va wiWswo

T— Ul1—S
us

55— V1
V5

=|2| @ GCA
,

12 Leads

Ut v1 w1 u2

V6
U'il V'i| hVS V2\|V)V2 ueé |We6

u1 | vt wifwz]uz [v2
@ GCH
ut | v fwiafwefuz |ve
(1 | wfw) -
1 L2 L3 Zl | =
Z
O]

Ut v1 W1w2 U2 V2

V6
vvél us| vs|ue|we
uz2|v

ut | v fwilw2 2

U1 | V1 jwi1jw2ju2 |v2

11 g
L1 L2 L3 S
o

WS004128A
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4.2.4.4 1-phase connection

1 PHASE

4 Leads

X
om

Z2

4 Leads with level regulator

o v =]

*BK
3/IGY

- étarter

1~

12 Leads

U6 U2 w2

U1

V1

V5

\

W1|W5 U5

NN

V6
vz\'wﬂ

VA1

W1 | w2|U2

V2|W6

W6
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4.2.4.5 Screened cable connection

Screened connection SUBCAB & FGB Screened

Cable without sep. ground conductor
Screen as ground conductor

WS004132A

GN/YE shrink hose

Screen

BN

Mini CAS Mini CAS+AUX  |FGB Screened

FEIEEEE!

Screen - SUBCAB and Screenflex

T3 (WH
T4 (WH

1 (WH)
T2 (WH
T3 (WH
T4 (WH

T

T1 (W)
T2 (WH)
It WH) o
12 (WH) o

T1and T2 T1and T2
an White insulation hose twisted et y
twisted together White insulation hos

together

Screen

L1 L2 L3 L1 L2 L3

4.2.4.6 Sensors connection

Not all charts are applicable for every product.
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SUBCAB 7GX & 4GX SUBCAB

(D Control Screenflex SUBCAB AWG screened
Y

Ol T WH T1 0G WH T1

%’ T2 WH T2 BU WH T2

(LH T3 : - |WHT3

T4 ] ] WH T4

& (Thermal Contacts)

TC Max. 250V Max.5A

9 Max. 1.6A,co8P =0.6

I Max. 2.5A,cosP=1
=~
WH/YE _T1 Control leads
WHIYE ‘TZ T1/*0OG/4
*SUBCAB AWG T2rocis

6+ FLS
TC Max 12 V
P 2]
Bul[ [su  wn
YE :mS_
BU T WH/YE  T1 Control leads
O +7
T1/*0G/4 Mini
BU ™ , CAS
*SUBCAB AWG T2/*BU/S

6 +CLS
CLS
BK BN ¥Vé—| | Emi

TC Max 12V

BN/RD wHyE 11 Control leads
= T1/*OG/4 *7 Mini
BK T2 5 CAS
*SUBCAB AWG T2/*BU/5
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6+ FLS+CLS
CLS FLS TC Max 12 V
< a
BU BU WH 6
BK +BN + w FJ/[ | LR
RD/BN BU RD/BN WH/YE T1 Control leads
BU - T1/*0G/4
BK T2
*SUBCAB AWG o T2/*BU/5
Temp > 40° T1,T2 thermal
FLS TC contacts not connected
< e
WH/YE m_ﬁ.
I I  — Control leads
— — — _ __ _’u _=!| 0G4 | Mini
I 5 CAS <
 — — _ _ _ .BU__ !I T2/'BU/S = 5
*SUBCAB AWG ér
n
S
4.2.4.7 Sensor connection characteristics
The values have a 10% tolerance.
Sensors Value (mA) Definition
FLS and thermal contact 0 Overtemperature
7.8 (0] 4
36 Leakage

4.3 Check the impeller rotation

CAUTION: Crush Hazard

The starting jerk can be powerful. Make sure nobody is close to the unit when it is started.

1. Start the motor.
2. Stop the motor after a few seconds.

3. Check that the impeller rotates according to this illustration.
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WS006253B

RO SRIT

The correct direction of impeller rotation is clockwise when you look at the pump from
above.
4. Ifthe impeller rotates in the wrong direction, then do one of these steps:
- If the motor has a 1-phase connection, then contact a sales or authorized service
representative.

- If the motor has a 3-phase connection, then transpose two phase leads and do this
procedure again.
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S5 Operation

5.1 Precautions

Before taking the unit into operation, check the following:
e All recommended safety devices are installed.

e The cable and cable entry have not been damaged.

* All debris and waste material has been removed.

NOTICE:

Never operate the pump with the discharge line blocked, or the discharge valve closed.

WARNING: Crush Hazard
Risk of automatic restart.

Distance to wet areas

WARNING: Electrical Hazard

Risk of electrical shock or burn. You must connect an additional ground- (earth-) fault
protection device to the grounded (earthed) connectors if persons are likely to come into
contact with liquids that are also in contact with the pump or pumped liquid.

CAUTION: Electrical Hazard

Risk of electrical shock or burn. The equipment manufacturer has not evaluated this unit
for use in swimming pools. If used in connection with swimming pools then special safety
regulations apply.

Noise level

NOTICE:

The sound power level of the product is lower than 70 dB(A). However, in some
installations the resulting sound pressure level may exceed 70 dB(A) at certain operating
points on the performance curve. Make sure that you understand the noise level
requirements in the environment where the product is installed. Failure to do so may
result in hearing loss or violation of local laws.

5.2 Estimate zinc anode replacement intervals

The mass and surface area of the zinc anodes are designed to protect the pump surface
for 1 year in sea water with an average temperature of 20°C (68°F). Shorter inspection
intervals and anode replacement can be required, depending upon the water
temperature and the chemical composition as well as the presence of other metals in the
vicinity of the pump.

The rate of zinc consumption, and the appropriate inspection intervals, can be estimated
by measuring how much zinc is consumed during the first two months following
installation.

Anodes are replaced when the anode mass is reduced to a selected fraction of its initial
mass. The recommended interval for the selection fraction is 0.25-0.50 (25-50%).

1. Remove, weigh, and reinstall one or more of the exterior zinc anodes before starting
up the pump.

2. After two months, remove and weigh the same zinc anode or anodes again.
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3.

Divide the lapsed time in days (between steps 1 and 2) by the anode weight loss in
grams to get the calculated anode consumption rate (days/gram).

If multiple anodes were weighed, then use the anode which has lost the most weight
for this calculation.

Calculate future replacement intervals so that they occur when the selected fraction of
zinc is remaining.

5.3 Start the pump

CAUTION: Crush Hazard
The starting jerk can be powerful. Make sure nobody is close to the unit when it is started.

NOTICE:

Make sure that the rotation of the impeller is correct. For more information, see Check the
impeller rotation.

1.
2.

Check the oil level in the oil housing.

Remove the fuses or open the circuit breaker, and check that the impeller can rotate
freely.

WARNING: Crush Hazard

Never put your hand into the pump housing.

Conduct insulation test phase to ground. To pass, the value must exceed
5 megaohms.

Check that the monitoring equipment works.
Start the pump.
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6 Maintenance

Precautions

Before starting work, make sure that the safety instructions in the chapter Introduction and
Safety on page 3 have been read and understood.

DANGER: Crush Hazard

Moving parts can entangle or crush. Always disconnect and lock out power before
servicing to prevent unexpected startup. Failure to do so could result in death or serious
injury.

WARNING: Biological Hazard
Infection risk. Rinse the unit thoroughly with clean water before working on it.

CAUTION: Crush Hazard
Make sure that the unit cannot roll or fall over and injure people or damage property.

Make sure that you follow these requirements:

® Check the explosion risk before you weld or use electrical hand tools.

e Allow all system and pump components to cool before you handle them.

* Make sure that the product and its components have been thoroughly cleaned.

* Make sure that the work area is well-ventilated before you open any vent or drain
valves, remove any plugs, or disassemble the unit.

e Do not open any vent or drain valves or remove any plugs while the system is
pressurized. Make sure that the pump is isolated from the system and that pressure is
relieved before you disassemble the pump, remove plugs, or disconnect piping.

Ground continuity verification
A ground (earth) continuity test must always be performed after service.

Maintenance guidelines

During the maintenance and before reassembly, always remember to perform these
tasks:

e Clean all parts thoroughly, particularly O-ring grooves.

e Change all O-rings, gaskets, and seal washers.

e Lubricate all springs, screws, O-rings with grease.

During the reassembly, always make sure that existing index markings are in line.

The reassembled drive unit must always be insulation-tested and the reassembled pump
must always be test-run before normal operation.
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6.1 Torque values

All screws and nuts must be lubricated to achieve correct tightening torque. Screws that
are screwed into stainless steel must have the threads coated with suitable lubricants to

prevent seizing.

If there is a question regarding the tightening torques, then contact a sales or authorized
service representative.

Screws and nuts

Table 1: Stainless steel, A2 and A4, torque Nm (ft-lbs)

Property M4 M5 Mé M8 M10 M12 M16 M20 M24 M30

class

50 1.0(0.74) 12.0(1.5) |3.0(2.2) |8.0(5.9) 15(11) 27 (20) 65(48) 127(93.7) [220(162) |434(320)

70, 80 2.7(2) 5.4(4) 9.0(6.6) |22(16) 44(32) 76 (56) 187(138) |364(268) |629(464) |1240(915)

100 4.1(3) 8.1(6) 14(10) 34(25) 66(49) 115(84.8) (248(183) |481(355) |- -

Table 2: Steel, torque Nm (ft-lbs)

Property M4 M5 Mé M8 M10 M12 M16 M20 M24 M30

class

8.8 2.9(2.1) 57(42) 19.8(7.2) [24(18) 47 (35) 81(60) 194 (143) |385(285) |665(490) |1310
(966.2)

10.9 4.0(2.9) 8.1(6) 14(10) 33(24) 65 (48) 114(84) |277(204) |541(399) |935(689) |1840
(1357)

12.9 4.9(3.6) 9.7(7.2) 17(13) 40(30) 79(58) 136(100) [333(245) |649(480) (1120 2210

(825.1) (1630)

Hexagon screws with countersunk heads

For hexagon socket head screws with countersunk head, maximum torque for all property
classes must be 80% of the values for property class 8.8 above.

6.2 Change the oil

WS009600A
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Empty the oil
CAUTION: Compressed Gas Hazard
Air inside the chamber may cause parts or liquid to be propelled with force. Be careful
when opening. Allow the chamber to de-pressurize before removal of the plug.
1. Putthe pump in a horizontal position and unscrew the oil plug.
3
g
<
2
Fill with oil

The oil should be a medical white oil of paraffin type that fulfills FDA 172.878 (a) and
viscosity close to VG32. Examples of applicable oil types are the following:

* Statoil MedicWay 32™

e BP Enerpar M 004"

e Shell Ondina 927"

e Shell Ondina X430™

1. Replace the O-ring of the oil plug.

2. Fill with oil.

Quantity: approximately 0.6 L (0.6 quarts).
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3. Refit and tighten the oil plug.
Tightening torque: 10-40 Nm (7.5-29.5 ft-Ib).

WS009603A

6.3 Service the pump

Type of Purpose Inspection interval
maintenance

Initial inspection | A Xylem-authorized personnel checks the pump condition. | Within the first year of operation.
From the results, the personnel recommends the intervals
for the periodical inspection and overhaul for the

installation.

Periodical The inspection prevents operational interruptions and Up to every year

inspection machine breakdowns. The measures to increase Applies to normal applications and
performance and pump efficiency are decided for each operating conditions at media
application. They can include such things as impeller (liquid) temperatures <40°C

trimming, wear part control and replacement, control of (104°F).
zinc-anodes and control of the stator.
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Type of Purpose Inspection interval
maintenance
Overhaul The overhaul lengthens the operating lifetime of the Up to every three years
product. Itincludes the replacement of key components and | ppplies to normal applications and
the measures that are taken during an inspection. operating conditions at media
(liquid) temperatures <40°C
(104°F).
NOTICE:

Shorter intervals may be required when the operating conditions are extreme, for
example with very abrasive or corrosive applications or when the liquid temperatures
exceed 40°C (104°F).

6.3.1 Inspection

6.3.2 Overhaul

Service item

Action

Cable

1. Ifthe outer jacket is damaged, replace the cable.
2. Check that the cables do not have any sharp bends and are not pinched.

Connection to power

Check that the connections are properly secured.

Electrical cabinets

Check that they are clean and dry.

Impeller

1. Check the clearance.
If necessary, adjust.

Stator housing

2
1. Drain any liquid.
2. Check the resistance of the leakage sensor.
Normal value approximately 1500 ohms, alarm approximately 430 ohms.

Insulation

Use a megger maximum 1000 V.

1. Check that the resistance between the ground (earth) and phase lead is more
than 5 megohms.
2. Conduct a phase-to-phase resistance check.

Junction box

Check that it is clean and dry.

Replace the O-rings at the entrance or junction cover.

Lifting device Check that the local safety regulations are followed.
Lifting handle 1. Check the screws.
2. Check the condition of the lifting handle and the chain.
3. If necessary, replace.
0-rings 1. Replace the O-rings of the oil plugs.
2.
3.

Lubricate the new O-rings.

Overload protection and
other protections

Check the correct settings.

Personnel safety devices

Check the guard rails, covers, and other protections.

Rotation direction

Check the impeller rotation.

Qil housing

If necessary, fill with new oil.

Electrical connections

Check that the connections are properly secured.

Thermal contacts

Normally closed circuit; interval 0-1 ohm.

Voltage and amperage

Check the running values.

The basic repair kit includes O-rings, seals, and bearings.

For an overhaul, do the following in addition to the tasks listed under Inspection.

38
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Service item

Action

Support and main bearing

Replace the bearings with new bearings.

Mechanical seal

Replace with new seal units.

6.3.3 Service in case of alarm

For information about indication values for sensors, see Sensors connection on page 28 .

Alarm source

Action

FLS

1. Check for liquid in the stator housing.
2. Drainallliquid, if any.

3. Check the mechanical seal unit, the O-rings, and the cable entry, if
liquid was found.

Thermal contact

Check the start and stop levels.

The overload protection

Check that the impeller can rotate freely.

6.4 Replace the D-impeller

Screws
Suction cover
Impeller screw
Impeller
Sleeve

gRwWND =

Figure 4: Standard variant

WS009609A
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WS009622A

Pump housing
Impeller screw
Impeller
Spacer
Sleeve
Screws

ocuhwh=

Figure 5: Abrasive resistant variant

6.4.1 Remove the D-impeller

CAUTION: Cutting Hazard

Worn parts can have sharp edges. Wear protective clothing.

1. Uncover the impeller:
- Forthe standard variant, remove the screws and the suction cover.

- For the abrasive resistant variant, remove the screws and the pump housing.
2. Remove the impeller screw.

Prevent the impeller from rotating.
3. Remove the impeller:

- For the standard variant, remove the impeller and the sleeve.

- For the abrasive resistant variant, remove the impeller, the spacer, and the sleeve.

6.4.2 Install the D-impeller
1. Prepare the shaft:
a) Polish off any flaws with a fine emery cloth.

The end of the shaft must be clean and free from burrs.

b) Coatthe inner conic and the outer cylindrical surfaces of the sleeve with a thin layer
of grease.

Y

WS008329B

The proper lubrication is grease for bearings, for example Exxon Mobil Unirex N3,
Mobil Mobilith SHC 220 or equivalent.
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NOTICE:

Surplus grease can cause the impeller to become loose. Remove surplus grease

from conical and/or cylindrical surfaces of shafts and/or sleeves.

2. Prepare the impeller:

- For the standard variant, insert the sleeve into the impeller.
- For the abrasive resistant variant, insert the spacer and the sleeve into the impeller.

Standard variant

Abrasive resistant variant

WS009624A

L0

WS009623A

3. Mountthe impeller:

a) Lubricate the threads of the impeller screw.

Always use a new screw.
b) Fitthe impeller to the shaft.
c) Fitthe impeller screw to the shaft.
d) Tighten the impeller screw.
Prevent the impeller from rotating.

For tightening torque, see Torque values on page 35 .

4. Cover the impeller:

- For the standard variant, install the suction cover and tighten the screws.
- For the abrasive resistant variant, install the pump housing. Tighten the screws.

6.5 Replace the F-impeller

Nuts

Suction cover
Seal sleeves
Studs

Impeller screw
Impeller
Sleeve

NoupwNh=

WS009611A
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6.5.1 Remove the F-impeller

CAUTION: Cutting Hazard

Worn parts can have sharp edges. Wear protective clothing.

1. Remove the nuts, the suction cover, and the seal sleeves.
2. Remove the impeller screw.
Prevent the impeller from rotating.

3. Remove the impeller and the sleeve.

6.5.2 Install the F-impeller
1. Prepare the shaft:
a) Polish off any flaws with a fine emery cloth.

The end of the shaft must be clean and free from burrs.

b) Coat the inner conic and the outer cylindrical surfaces of the sleeve with a thin layer
of grease.

Y

WS0083298

The proper lubrication is grease for bearings, for example Exxon Mobil Unirex N3,
Mobil Mobilith SHC 220 or equivalent.

NOTICE:

Surplus grease can cause the impeller to become loose. Remove surplus grease
from conical and/or cylindrical surfaces of shafts and/or sleeves.

2. Mount the impeller:
a) Insert the sleeve into the impeller.
b) Lubricate the threads of the impeller screw.
Always use a new screw.
c) Fitthe impeller to the shaft.
d) Fitthe impeller screw to the shaft.
e) Tighten the impeller screw.

Prevent the impeller from rotating.
For tightening torque, see Torque values on page 35 .
3. Install the suction cover:
a) Fitthe studs on the pump housing.
Use Loctite™ 603 locking liquid to secure the studs.

Page 102 of /35
42 Flygt 3069 Installation, Operation, and Maintenance Manual



6 Maintenance

WS009625A

b) Fit the seal sleeves, the suction cover, and the nuts on the studs.
c) Tighten the nuts gradually until the suction cover touches the impeller.
Alternate between the nuts in a circular pattern.
4. Adjust the suction cover:
a) Raise the pump to an upright position.
b) Check that the impeller can rotate freely.

If necessary, then loosen the nuts.
c) Measure the clearance.

Final clearance: 0.2-0.8 mm (0.008-0.03 in)
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1. Setscrew

2. Cutting wheel

3. Screws

4. Cutting ring

5. Adjustment screw
6. Screws

7. Suction cover

8. Impeller

9. Sleeve
10.Adjustment washer, plastic shim

6.6.1 Remove the cutting wheel

DANGER: Crush Hazard

Moving parts can entangle or crush. Always disconnect and lock out power before
servicing to prevent unexpected startup. Failure to do so could result in death or serious
injury.

CAUTION: Cutting Hazard
Worn parts can have sharp edges. Wear protective clothing.

1. Preventthe cutting wheel from rotating, and remove the set screw.

2. Prevent the adjustment screw from rotating, and remove the cutting wheel from the
adjustment screw.

6.6.2 Remove the M-impeller
1. Remove the screws and the cutting ring.
2. Remove the screws and the suction cover.
3. Remove the adjustment screw.

4. Remove the impeller and the sleeve.

6.6.3 Install the M-impeller
1. Prepare the shaft:
a) Polish off any flaws with a fine emery cloth.

The end of the shaft must be clean and free from burrs.

b) Coat the inner conic and the outer cylindrical surfaces of the sleeve with a thin layer
of grease.

Y

WS008329B

The proper lubrication is grease for bearings, for example Exxon Mobil Unirex N3,
Mobil Mobilith SHC 220 or equivalent.
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NOTICE:

Surplus grease can cause the impeller to become loose. Remove surplus grease
from conical and/or cylindrical surfaces of shafts and/or sleeves.

2. Mount the impeller:
a) Insert the sleeve into the impeller.
b) Fitthe impeller to the shaft.
c) Coat the cylindrical surface of the pump housing with a thin layer of grease.

The proper lubrication is grease for bearings, for example Exxon Mobil Unirex N3,
Mobil Mobilith SHC 220 or equivalent.

WS009641A

d) Fitthe suction cover and tighten the screws.
e) Lubricate both threads of the adjustment screw.
Always use a new screw.
f) Fitthe adjustment screw into the shaft.
Do not tighten the screw.
g) Adjust the impeller towards the suction cover until the parts touch.

Use a screwdriver or similar in the groove of the impeller.

WS009642A

h) Tighten the adjustment screw.

Prevent the impeller from rotating.
Tightening torque: 22 Nm (16 ft-Ib)
i) Tighten the screw a further 1/8 turn (45°).
j) Check that the impeller can rotate freely.

3. Measure the clearance.
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Final clearance: 0.1-0.5 mm (0.004-0.02 in)

WS009728A

[ AN
2

4. Fitthe cutting ring and tighten the screws.

6.6.4 Install the cutting wheel
1. Fitthe plastic shim between the cutting ring and the cutting wheel.

The 0.19 mm (0.007 in.) thick plastic shim is a spare part: Adjustment washer
811 62 50.

2. Fitthe cutting wheel to the adjustment screw until the wheel touches the plastic shim.
3. Fitand tighten the set screw.
Tightening torque: 55 Nm (41 ft-lb).
4. Make sure that the impeller and cutting wheel can rotate freely.
5. If the cutting wheel does not rotate freely, then adjust it:

a) Preventthe cutting wheel from rotating, and loosen the set screw.

b) To increase the clearance, prevent the adjustment screw from rotating and turn the
cutting wheel counterclockwise.

c) Make sure that the impeller and cutting wheel can rotate freely.

d) Measure the distance between the cutting wheel and the cutting ring.
Measure for every wing on the cutting wheel. The distance must be less than
0.25 mm (0.010 in) for at least one of the wings.

e) When the clearance is correct, tighten the set screw.

Tightening torque: 55 Nm (41 ft-lb).

WS009643A

6.7 Replace the N-impeller

CAUTION: Cutting Hazard
Worn parts can have sharp edges. Wear protective clothing.
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NOTICE:

When laying the pump on its side, do not allow the weight of the pump to rest on any
portion of the impeller. The impeller must not be allowed to make contact with the
concrete floor or other hard and rough surfaces.

WS009500A

Impeller screw
Screws

Suction cover
Impeller
Supporting washer
Sleeve

ocupwWN—

6.7.1 Remove the N-impeller
1. Loosen the impeller screw.

Prevent the impeller from rotating. Insert a screwdriver or similar through the pump
housing outlet.
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2. Remove and discard the impeller screw.
3. Remove the suction cover.
If necessary, then pry off the suction cover.
4. Remove the impeller, the supporting washer, and the sleeve.

6.7.2 Install the N-impeller

1. Before installation of the impeller, push the sleeve to check that it moves freely up and
down.
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When the sleeve is released, it must be fully pushed out again. If the sleeve does not
move freely, or does not come fully out, then replace the impeller unit.

WS009595A

2. Prepare the shaft:
a) Polish off any flaws with a fine emery cloth.

The end of the shaft must be clean and free from burrs.
b) Coatthe inner conic and the outer cylindrical surfaces of the sleeve with a thin layer
of grease.

™A

WS008329B

The proper lubrication is grease for bearings, for example Exxon Mobil Unirex N3,
Mobil Mobilith SHC 220 or equivalent.

NOTICE:

Surplus grease can cause the impeller to become loose. Remove surplus grease
from conical and/or cylindrical surfaces of shafts and/or sleeves.

3. Mount the impeller:
a) Lubricate the threads of the impeller screw.

Always use a new screw.
b) Adjust the adjustment screw so that it is flush in the sleeve.

%
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c) Insertthe supporting washer and the sleeve into the impeller.

WS009597B

d) Fitthe arrangement onto the shaft.
4. Fit the suction cover and tighten the screws.
Point the guide pin towards the outlet.

WS009598B

5. Check that the impeller can rotate freely.

WARNING: Crush Hazard

Beware of the pinch point hazard between the rotating impeller and the
guide pin.

6. Adjust the impeller:
a) Turn the adjustment screw clockwise until the impeller touches the pump housing.
7. Fasten the impeller:
a) Fitthe lubricated impeller screw.
b) Tighten the impeller screw.
For tightening torque, see Torque values on page 35 .

Prevent the impeller from rotating. Insert a screwdriver or similar through the pump
housing outlet.
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c) Tighten the screw a further 1/8 turn (45°).
d) Check that the impeller can rotate freely.
e) Check that the impeller moves freely up and down by pushing on it.

When the sleeve is released, it should be fully pushed out again. If the sleeve does
not move freely, or does not come fully out, then replace the impeller unit.

8. Check with a feeler gauge that the impeller clearance is 0.1 - 0.6 mm (0.004-0.02 in).

~

A=

WS009599A
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7 Troubleshooting

/ Troubleshooting

Introduction

DANGER: Electrical Hazard

Troubleshooting a live control panel exposes personnel to hazardous voltages. Electrical
troubleshooting must be done by a qualified electrician.

Follow these guidelines when troubleshooting:

e Disconnect and lock out the power supply except when conducting checks that
require voltage.
* Make sure that no one is near the unit when the power supply is reconnected.
¢ When troubleshooting electrical equipment, use the following:
- Universal instrument multimeter
- Test lamp (continuity tester)
- Wiring diagram

7.1 The pump does not start

DANGER: Crush Hazard

Moving parts can entangle or crush. Always disconnect and lock out power before
servicing to prevent unexpected startup. Failure to do so could result in death or serious
injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may result in
equipment damage.

Cause Remedy

An alarm signal has been triggered  |Check that:
on the control panel. e Theimpeller rotates freely.
o The sensor indicators do not indicate an alarm.
¢ The overload protection is not tripped.
The pump does not start Check that:
automatically, but can be started e The start level regulator is functioning. Clean or replace if necessary.
manually. e All connections are intact.
e The relay and contactor coils are intact.
o The control switch (Man/Auto) makes contact in both positions.
Check the control circuit and functions.
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7 Troubleshooting

Cause Remedy
The installation is not receiving Check that:
voltage. e The main power switch is on.

e There is control voltage to the start equipment.
e The fuses are intact.
e Thereisvoltage in all phases of the supply line.

e All fuses have power and that they are securely fastened to the fuse
holders.

e The overload protection is not tripped.
e The motor cable is not damaged.

The impeller is stuck. Clean:
e Theimpeller
e The sump in order to prevent the impeller from clogging again.

If the problem persists, then contact a sales or authorized service representative.
Always state the serial number of the product, see Product Description on page 10 .

7.2 The pump does not stop when a level sensor is used

DANGER: Crush Hazard

Moving parts can entangle or crush. Always disconnect and lock out power before
servicing to prevent unexpected startup. Failure to do so could result in death or serious
injury.

Cause Remedy
The pump is unable to empty the Check that:
sump to the stop level. e There are no leaks from the piping and/or discharge connection.

e The impeller s not clogged.

¢ The non-return valve(s) are functioning properly.

¢ The pump has adequate capacity. For information:
Contact a sales or authorized service representative.

There is a malfunction in the level- e Clean the level regulators.

sensing equipment. e Check the functioning of the level regulators.
e Check the contactor and the control circuit.
o Replace all defective items.

The stop level is set too low. Raise the stop level.

If the problem persists, then contact a sales or authorized service representative.
Always state the serial number of the product, see Product Description on page 10 .
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7 Troubleshooting

7.3 The pump starts-stops-starts in rapid sequence

Cause

Remedy

The pump starts due to back-flow
which fills the sump to the start level
again.

Check that:

e The distance between the start and stop levels is sufficient.
o The non-return valve(s) work(s) properly.

¢ The length of the discharge pipe between the pump and the first non-
return valve is sufficiently short.

The self-holding function of the
contactor malfunctions.

Check:

¢ The contactor connections.

¢ The voltage in the control circuit in relation to the rated voltages on the
coil.

e The functioning of the stop-level regulator.
e Whether the voltage drop in the line at the starting surge causes the

contactor's self-holding malfunction.

If the problem persists, then contact a sales or authorized service representative.

Always state the serial number of the product, see Product Description on page 10 .

7.4 The pump runs but the motor protection trips

DANGER: Crush Hazard

Moving parts can entangle or crush. Always disconnect and lock out power before
servicing to prevent unexpected startup. Failure to do so could result in death or serious
injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may result in

equipment damage.

Cause

Remedy

The motor protection is set too low.

Set the motor protection according to the data plate and if applicable the
cable chart.

The impeller is difficult to rotate by
hand.

e (Cleanthe impeller.
e (Clean out the sump.
Check that the impeller is properly timmed.

The drive unit is not receiving full
voltage on all three phases.

Check the fuses. Replace fuses that have tripped.
If the fuses are intact, then notify a certified electrician.

The phase currents vary, or they are
too high.

Contact a sales or authorized service representative.
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7 Troubleshooting

Cause Remedy

The insulation between the phases  |1.  Use an insulation tester. With a 1000 V DC megger, check that the

and ground in the stator is defective. insulation between the phases and between any phase and ground is >
5 megaohms.

2. Iftheinsulation is less, then do the following:
Contact a sales or authorized service representative.

The density of the pumped fluid is too | Make sure that the maximum density is 1100 kg/m3 (9.2 Ib/US gal)
high. e Change to a more suitable pump
e (Contact a sales or authorized service representative.

There is a malfunction in the overload |Replace the overload protection.
protection.

If the problem persists, then contact a sales or authorized service representative.
Always state the serial number of the product, see Product Description on page 10 .

7.5 The pump delivers too little or no water

DANGER: Crush Hazard

Moving parts can entangle or crush. Always disconnect and lock out power before
servicing to prevent unexpected startup. Failure to do so could result in death or serious
injury.

NOTICE:

Do NOT override the motor protection repeatedly if it has tripped. Doing so may result in
equipment damage.

Cause Remedy
The impeller rotates in the wrong e [fitisa 3-phase pump, then transpose two phase leads.
direction. e Ifitisa 1-phase pump, then do the following:

Contact a sales or authorized service representative.

One or more of the valves are setin | ® Reset the valves that are set in the wrong position.

the wrong positions. * Replace the valves, if necessary.

o Check that all valves are correctly installed according to media flow.
e Check that all valves open correctly.

The impeller is difficult to rotate by e Clean the impeller.
hand. e Clean out the sump.
e Check that the impeller is properly trimmed.

The pipes are obstructed. To ensure a free flow, clean out the pipes.
The pipes and joints leak. Find the leaks and seal them.
There are signs of wear on the Replace the worn parts.

impeller, pump, and casing.
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7 Troubleshooting

Cause Remedy

The liquid level is too low. e Check that the level sensor is set correctly.
e Depending on the installation type, add a means for priming the pump,

such as a foot valve.

If the problem persists, then contact a sales or authorized service representative.
Always state the serial number of the product, see Product Description on page 10 .
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8 Technical Reference

8.1 Motor data

Feature Description
Motor type Squirrel-cage induction motor
Frequency 50 Hz or 60 Hz
Supply 1-phase or 3-phase
Starting method e Direct on-line
e Star-delta
e Soft starter
Maximum starts per hour 15 evenly-spaced starts per hour
Code compliance IEC 60034-1
Voltage variation without overheating +10%, if it does not run continuously at full load
Voltage imbalance tolerance 2%
Stator insulation class F(155°C[311°F])

Motor encapsulation
Motor encapsulation is in accordance with IP68.

8.2 Application limits

Data Description

Liquid temperature Maximum 40°C (104°F)

Warm-liquid version: 70°C (158°F) maximum
Ex-approved pumps: 40°C (104°F) maximum

The pump can be operated at full load only if at least half
the stator housing is submerged.

Liquid density 1100 kg/m3 (9.2 Ib per US gal) maximum

pH of the pumped media 5.5-14

Depth of immersion Maximum 20 m (65 ft)

Other For the specific weight, current, voltage, power ratings,

and speed of the pump, see the data plate of the pump.

8.3 Minimum permitted liquid level

In hazardous areas, this information is critical for the safety of the installation of this
product.

This pump can be partly submerged during operation, but it must be submerged to half
the drive unit length.
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Xylem |'zilam|

1) The tissue in plants that brings water upward from the roots;
2) a leading global water technology company.

We're a global team unified in a common purpose: creating advanced
technology solutions to the world's water challenges. Developing new
technologies that will improve the way water is used, conserved, and re-used in
the future is central to our work. Our products and services move, treat, analyze,
monitor and return water to the environment, in public utility, industrial,
residential and commercial building services, and agricultural settings. With its
October 2016 acquisition of Sensus, Xylem added smart metering, network
technologies and advanced data analytics for water, gas and electric utilities to
its portfolio of solutions. In more than 150 countries, we have strong, long-
standing relationships with customers who know us for our powerful
combination of leading product brands and applications expertise with a strong
focus on developing comprehensive, sustainable solutions.

For more information on how Xylem can help you, go to www.xylem.com

X |em Water SOlUtiOﬂS Global Visit our Web site for the latest version of this document
y and more information

Services AB

instructions are translations of the original instruction.

Le‘t'S SOIVe Water 361 80 Emmaboda The original instruction is in English. All non-English
Sweden
Tel: +46-471-24 70 00 ©2016 Xylem Inc

Fax: +46-471-24 74 01

http://tpi.xyleminc.com
www.xylemwatersolutions.com/
contacts/

Pa
885842_5.0_en-US_201 8-02_I(%
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NP 3069 SH 1~ Adaptive 276

Technical specification
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276 106mm

276 106mm
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Water, pure Curve ISO

Installation:

Project

P - Semi permanent, Wet

Stand
[ ko [ 4% [ 2

29

‘ =

[ [ v

101

1

Project ID

Note: Picture might not correspond to the current configuration.

General

Patented self cleaning semi-open channel impeller, ideal for pumping in
waste water applications. Possible to be upgraded with Guide-pin®
for even better clogging resistance. Modular based design with high

adaptation grade.

Impeller
Impeller material

Discharge Flange Diameter
Suction Flange Diameter

Impeller diameter
Number of blades

Hard-lron ™

2 9/16 inch

3 15/16 inch
6 mm

Created by

Motor
Motor # N3069.060 13-10-2BZ-W 2.3hp
Standard

Stator v ariant 3
Frequency 60 Hz
Rated voltage 230V
Number of poles 2
Phases 1~
Rated power 2.3 hp
Rated current 10 A
Starting current 35A
Rated speed 3320 rpm
Power factor

1/1 Load 0.97

3/4 Load 0.97

1/2 Load 0.96
Motor efficiency

1/1 Load 74.7 %

3/4 Load 76.3 %

1/2 Load 73.5 %
Configuration

Created on Last update
4/24/2018
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Performance curve

Pump Motor
Discharge Flange Diameter 2 9/16 inch Motor # N3069.060 13-10-2BZ-W 2.3hp Power factor
Suction Flange Diameter 100 mm 1/1 Load 0.97
Impeller diameter 4%16" Stator variant 3 3/4 Load 0.97
Number of blades 2 Frequency 60 Hz 12 L
Rated voltage 230V /2 Load 0.96
Number of poles 2 Motor efficiency
Phases 1~ 1/1 Load 74.7 %
Eateg powert $b3pr\1p 3/4 Load 76.3 %
ated curren o,
Starting current 35A 1/2 Load 35%
Rated speed 3320 rpm
[ftHHead
48
44
40
36
32
28 286 ft
] Eff.
247 44.6%
20+
16
12
8 276 106mm
] 276 106mm
4
] e
05 43.4 %
(%] Pump Efficiency ! ‘ﬂ
4o | Overall Efficiency |
— 0,
20; 276 106mm @ﬂ
] 278 1668
104 276 106mm
0
[hpH i
2.6 Shaft pow er P2 2.59 hp|
2.4 \E‘G 106mm (P1)
2.2 276 106mm (P1)
2.0+
1.87 — 526 106mm. 1.97 hp|
(M NPSH-values 2757 R0ER )
14.0+ 276 106mm
13.6
13.2
1 12.9 ft
12.8 118 US g.p.m. :
T T T T | T T T T | T 1 T 1 T 1 1 1 T 17T T | T T T T T 1 T T T ] T
0 20 40 60 80 100 120 140 160 180 200 220 [USg.p.m]
Water, pure Curve ISO
Duty point Guarantee
Flow Head
120 US g.p.m. 29 ft No
Project Project ID Created by Created on Last update
4/24/2018
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Duty Analysis

[ft]5Head 1
513
507
497
487
475
467
457
445
435
427
415
405
39
38
374
36
357
347
33
327
313
304
. Ex
285

275
26~
257 Eff.
243 44.6%

237
225
215
207
199
183
175
163
157
143
135
123

83 276 106mm

;’ 118 US g.p.m.

T 1 T T T T T 1 T T T T 1 T 1 T T T 1 1 7171 T T T T T 1 T T T T 1
0 20 40 60 80 100 120 140 160 180 200 220 [USg.p.m]
Water, pure Curve ISO
Curve issue 5

Individual pump Total

Pumps
running Specific
/System Flow Head Shaft power Flow Head Shaft power Pump eff. energy NPSHre

1 118 US g.p.m. 2861t 1.97 hp 118US g.p.m. 2861t 1.97 hp 434 % 22 KWWUS MG 1291t

Created on
4/24/2018

Project Project ID Created by Last update
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VFD Analysis

JHead

2861t

éé 118 US g.p.m.
T T ‘ T T ‘ T T ‘ T ‘ T T ‘ T T T ‘ T T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T T ‘ T
0 20 40 60 80 100 120 140 160 180 200 220 [US g.p.m]
Curve ISO
Pumps
running Specific
/System Frequency Flow Head Shaft power Flow Head Shaft power Hyd eff. energy NPSHre
1 60 Hz 118USg.pm. 2861t 1.97 hp 118USg.pm. 2861t 1.97 hp 434 % 272 KWWWUS MG 1291t
1 55Hz 102USg.pm.  251ft 153hp 102USg.pm. 251ft 153hp 425% 245 VMWUS MG 11.21ft
1 50 Hz 848USg.pm. 22ft 1.16 hp 848USg.pm. 22ft 1.16 hp 40.8 % 230 KWWUS MG 9.59 ft
1 45Hz 66USg.pm 1921t 0.853 hp 66USg.pm 1921t 0.853 hp 376% 233 KVWUS MG 8.09 ft
1 40Hz 442USg.pm. 1691t 0.609 hp 442USg.pm. 1691t 0.609 hp 31% 277 KWWUS MG 6.71 ft
Project Project ID Created by Created on Last update
4/24/2018
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Dimensional drawing
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1. PREFACE

This manual covers the World Water Works’ Ideal MBBR™ (Moving Bed Biofilm Reactor) system. The
MBBR process is a state-of-the-art fixed-film (or attached growth) biological process used for wastewater
treatment both municipally and industrially for Biological/Biochemical Oxygen Demand (BOD) removal,
nitrification, and denitrification. The process provides the smallest footprint biological system, which is
tolerant in both load swings and temporary load deprivation.

This manual has been developed to provide the operator with a conceptual background of biological

treatment, a general overview of the system operation controls and procedures, list of components, and
an avenue to responsive customer service.
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2. SAFETY
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W

3. GLOSSARY OF TERMS

To understand the Moving Bed Biofilm Reactor (MBBR) process, it is good to have an understanding of
traditional biological wastewater treatment processes.

Glossary of Terms:

AOB
BOD
CcoD
Degree C (°C)
DO
ft2/ft3
Ft3
Degree F (°F)
HDPE
IFAS
IR
m?2/m3
M3
MBBR
Mgallons
MGD
MLSS
N2
NHs-N
NO>-N
NOs-N
NOB
0,

P
PAO
PO4-P
RAS
SRT
SWD
Temp
TKN
TSS
VSS
WAS

Ammonia oxidizing bacteria
Biochemical Oxygen Demand
Chemical Oxygen Demand

Degree Celsius

Dissolved Oxygen

Square feet surface area per cubic feet volume of media
cubic feet volume

Degree Fahrenheit

High Density Polyethylene
Integrated Fixed Film Activated Sludge
Internal Recycle

Square meters surface area per cubic meter volume of media
cubic meter volume

Moving Bed Biofilm Reactor
Million Gallons

Million Gallons per Day

Mixed Liquor Activated Sludge
Di-nitrogen gas

Ammonia-nitrogen

Nitrite-nitrogen

Nitrate-nitrogen

Nitrite oxidizing bacteria

Oxygen

Phosphorus

Phosphate accumulating organisms
Ortho-Phosphate

Return Activated Sludge

Solids Retention Time

Side Water Depth

Temperature

Total Kjeldahl Nitrogen

Total Suspended Solids

Volatile Suspended Solids

Waste Activated Sludge
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4. MBBR FUNCTIONAL DESCRIPTION

The Moving Bed Biofilm Reactor (MBBR) process is a state-of-the-art fixed-film (or attached growth)
biological process used for wastewater treatment both municipally and industrially for BOD removal,
nitrification, and denitrification.

A MBBR reactor consists of a tank with submerged but floating plastic usually High Density Polyethylene
(HDPE) media having specific gravity less than 1.0. The large surface area of the media provides for
abundant surface for bacterial growth. Biomass grows on the surface as a thin film whose thickness
usually varies between 50-300 microns. World Water Works (WWW) medium bubble aeration diffusers
uniformly placed at the bottom of the reactor maintains a dissolved oxygen (DO) concentration of > 2.5-
3.0 mg/L for BOD removal. Higher DO concentrations are maintained for nitrification. To retain the media
flowing out of the tank, screens are placed on the downstream walls.

FIGURE 1 - Variety of MBBR Treatment
Schemes, shows a schematic of the MBBR
processes for BOD removal, nitrification
and denitrification.

Unlike in conventional activated sludge
systems, NO sludge recycle is required for
the MBBR process.

For denitrification, anoxic MBBR tanks are
used. The anoxic tank is similar to the
aerobic MBBR tank described above
except that no oxygen is supplied. The
tank contains no diffusers and the media
is kept in suspension in the reactor
utilizing side mounted submersible
mixers. Other features, such as the media
retention screen, are the same type
(wedgewire or perforated plate) as
aerobic reactor although the design is flat

vs circular. FIGURE 1 - Variety of MBBR Treatment Schemes
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Wastewater enters the MBBR where the biomass attached to the surface of the media degrades
organic matter resulting in BOD removal. Organic carbon is converted to carbon dioxide and excess
biomass. Oxygen required for the process is provided through the WWW medium bubble aeration
diffusers installed at the bottom of the reactor. The treated wastewater and excess solids generated
and sloughed biomass then flow through the media retention screens to the downstream clarifier
where the biomass and solids are separated from the wastewater. A final Disc Filter is used to remove
any remaining TSS from the clarifier prior to discharge from the system.

There are more than a thousand MBBR installations worldwide. MBBR technology can be used for
wastewater treatment for the following industries: food and beverage plants, steel mills, oil refineries,
petrochemicals, chemical plants, paper mills and any industries requiring wastewater treatment for BOD
removal, nitrification and denitrification.

MBBR technology has become the preferred biological treatment technology because it offers several
advantages over the traditional Activated Sludge Process. One of the sweet spots for the MBBR
technology is in its use as a roughing reactor placed before activated sludge process for high BOD
wastewaters. The MBBR reactor shaves off 60-80% BOD and reduces the load to downstream activated
sludge process significantly resulting in a very efficient treatment with a lower footprint. Some of the
key features of MBBR process are provided below:

1. Robust — It is stable under load variations, insensitive to temporary limitation and provides
consistent treatment results.

2. Efficient — It generates low solids and requires no or minimum polymer for solid/liquid
separation.

3. Compact — It requires a small footprint. Typically, it requires one-third the space required
for Activated Sludge Process.

4. Cost — It requires a low capital cost and is comparable to cost of Activated Sludge Process. It is
cheaper than the Membrane Bio Reactor (MBR) process.

5. Flexible — Existing plants can be upgraded easily with MBBR. New MBBR plants can be upgraded
to handle higher loads with no or minimum cost and construction.

6. Trouble Free — It is easy to operate, has automatic sludge wasting, has no sludge Return and no
Mixed Liquor Activated Sludge (MLSS), and there no issue of media clogging.

World Water Works is a leader in MBBR technology and has installed numerous wastewater
treatment plants using MBBR technology. World Water Works specializes in the combination of Moving
Bed Biofilm Reactor technology and Dissolved Air Flotation technology for advanced wastewater
treatment.
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5. MBBR MAIJOR EQUIPMENT OVERVIEW

The following equipment may or may not be included in your WWW treatment solution.

<

edi

[+}]

The biomedia provides the surface area to allow for fixed-film bacterial
growth in the BOD removal. The small plastic media is key to the MBBR
process, as the fixed-film process is what replaces traditional CAS treatment
scheme. As shown on the right, you can see the film growth on the internal
area of the media. World Water Works Media is traditionally constructed
of HDPE and contains 650 m? of film surface area for every cubic meter of
bagged media. Every individual piece of media is roughly 25 mm x 8 mm
and has a specific gravity of 0.95 + 0.02.

(WWW-01V) Media with fixed-film Bacterial
Growth

Circular Media Retaining Sieves

The purpose of the circular sieves is to keep the Media
from flowing from one reactor to another. They are only
used in aerobic reactors.

Circular sieves are constructed of SS304L. The sieves are
made out of perforated plate with an opening of 12 mm
diameter. Since the Media used by WWW has dimensions
of 25 mm x 8 mm, there will be no pass-through or
plugging so long as the sieves are installed correctly. Circular Sieves with Angle Supports

Sieve sizes and quantities can vary based on peak
flowrates, with a maximum single sieve size of twelve inch
(12”) diameter x eighteen feet (18’-0”) long. Sieves are
designed to accommodate for less than two inches (2”) of
head loss per reactor at peak flowrate. A support structure
is necessary for this equipment. The “Circular Sieve with
Angle Support” & “Circular Sieve with Floor Support”
shown, display different methods of supporting the media
retention sieves in the MBBR reactors. Either angle iron
support or vertical support members are used for
supporting the media retention sieves. The type to be used
will be based on reactor configuration and number of
sieves required for a project.

Circular Sieves with Floor Supports
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Overflow Sieves

The overflow sieves are installed in each MBBR reactor and are 6” dia x 12” long. These circular sieves
are installed for any foam / overflow in the reactor.

Drain Sieves

Drain sieves are installed in each MBBR reactor and are 4” dia x 12” long. They require no support
brackets and will be anchored to the reactor wall and cover the drain hole.

Aeration Blowers (Supplied by Others)

In order to introduce oxygen to the MBBR reactors, blowers are
used. Aerobic zones will need the blower air at varying DO
levels depending on the type of treatment. The figure on the
right, shows positive displacement (PD) type blowers used on
MBBR systems. Complete BOD removal will require 2.5 — 3.0
mg/L. Blowers are always installed with Variable Frequency
Drives (VFD).

Aeration Blowers
Aeration Grids

All aerobic reactors have coarse bubble diffusers. These are
made of SS316. The figure on the right, shows how the grids
supplied are designed to cover maximum floor area. They
consist of drop pipes, aeration grids (which are made up from
center manifolds & outside diffusers), and the multiple
support structure items. It is key that the grid is installed
completely level to the ground. Grid design including number
of manifolds, number of outside diffusers, and number of
holes per diffuser aims to achieve complete mixing of Media in
the aerobic reactors. Grids are installed perpendicular to
wastewater flow. Aeration Grids
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DO Probes

Dissolved oxygen probes are a key piece of instrumentation for the MBBR process. Blower speed can be
regulated based off of the target DO.

6. MBBR IN BASIN EQUIPMENT INSTALLATION/TESTING

Aeration Grid Installation

FOR INSTALLATION, THE ENTIRE AERATION SYSTEM MUST BE LOOSLY PLACED TOGETHER TO ALIGN ALL
THE SUPPORTS. ONLY AFTER THE SUPPORTS ARE ALIGNED CAN THEY BE WELDED OR ANCHORED TO THE
REACTOR FLOOR.

ANTI-SIEZE COMPOUND BY LOCKTITE IS HIGHLY RECOMMENDED FOR USE ON THE STAINLESS STEEL
THREADED RODS TO MINIMIZE PROBLEMS WHEN SECURING THE NUTS TO THE RODS.

The aeration grid system is made up of the following equipment:

e Aeration Grids

e Drop Pipes

e Qutside Diffuser Supports

e Aeration Grid Manifold Supports
e Vertical (Drop Pipe) Supports

The entire aeration grid systems are assembled with either flange connection (drop pipe to aeration
grids) or supports (outside diffuser support, manifold support & vertical support). The tolerance for
aeration grid installation within a tank is 1/8 inch (3 mm) to ensure proper distribution of air throughout
the tank floor area.

OUTSIDE DIFFUSER SUPPORT

e The diffuser support will have two (2) bolt holes for anchoring to the reactor floor (see “Outside
Diffuser Support” on the following page) or a support base for welding to the reactor floor. The
anchoring system uses a threaded rod to  support the base and aeration grid. The support
is then tightened down using a half inch (1/2”) fender washer, half inch (1/2”) lock washer and
half inch (1/2”) Hex Nut.

e The diffuser support is anchored to the aeration grid through the 1-inch (1”) diameter holes
provided in the two inch (2”) x two inch (2”) angle support located on the outside portion of each
grid (see “OSD: Side View Installed” on the following page). Each aeration grid has a specified
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number of holes per side provided for the outside diffuser support rods, typically spaced every
six — nine (6-9) feet apart. Due to the support rod being 7/8” diameter and the hole in the angle
iron being 1” diameter, there is no room for movement. Figure below shows how the anchor
system includes a 7/8” Hex Nut, flat washer & lock washer above and flat washer with double

7/8” Hex Nut below.

Outside Diffuser Support

#7/8 THREADED RCD
{304L 55)

7/B" SINGLE HEX NUT, FENDER ‘WASHER

& LOCK WASHER ABOWE, - a
DOUBLE HEX WUT & FENDER WASHER 1-1/27 U-BOLT, #1/47 ROD
BELOW ANGLE (304 SS) 51 DIFFUSER

2"X2"X1 /4" ANGLE A _
(304L 55]\ 7 |
6" X 6° BASE PLATE
\5:_ —_— _6. {304L 55)

A A

ODS: Side View Installed

ODS: Base Plate
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Aeration Manifold / Drop Pipe Support

AERATION MANIFOLD / DROP PIPE SUPPORT
e The vertical (drop pipe) supports and aeration manifold supports are identical. Each has two (2)
holes for mounting to the reactor floor / tank wall.

e The aeration grid center manifold is then anchored to the manifold support / drop pipe support
via a %" diameter U-bolt and %” flat fender washer, %5” lock washer and %” hex nut on each side
of the U-bolt. See Figure 20 above for details on the Aeration Manifold / Drop Pipe support.

DROP PIPES
e The drop pipes feeding the main manifolds require anchoring to the reactor wall via the vertical
supports.

e Asdescribed above, the drop pipes are anchored to the wall in the same manner as the manifold
supports.
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Sieve Assembly Installation

NOTE: Please refer to the drawings in the 0700 section of the Drawings Package for a visual description

of t

he sieve assembly installation.

Aeration Grid Air Testing

Preparation

1. Check that the outlet sieve supports are sufficiently secured to reactor wall & the U-bolt brackets are

anchori

connec

ing the sieve assembly to the supports and that there are no openings in the sieve flange
tions where the carrier elements can penetrate. Gaps should be less than 3/16 inch (5 mm).

2. Check the reactor wall drain sieves and scum flat sieves at the top of the reactor for any gaps. There

should

not be any openings and any gaps should be less than 3/16 inch (5 mm).

3. Check that the aeration system is levelled and secured to reactor bottom. All supports should be

tighten

ed. In order to obtain an even distribution of air the diffuser manifolds in a reactor should be

level to within a maximum of 1/8 inch (3 mm) tolerance.

Procedures for the following are described:

a.
b.
C.

Visual inspections
Testing of aeration system
MBBR Outlet Sieves

Visual Inspection — Biological Reactors

1. Inspect
in each
a.

ions according to World Water Works procedure will be performed for equipment installed
of the tanks prior to filling of water. These inspections include the following major elements.
The reactor floor will be checked for any remaining loose objects that might be missed during
final cleaning.

The aeration grids, sieves and pipe work will be checked for any visual damages.

The bolts and nuts holding the aeration grids, pipe work, sieves and supports will be checked
to ensure bolts and nuts are all tightened correctly.

The installation of the sieves will be checked to ensure no openings are big enough for any
media to escape.

After approved visual inspection of the mechanical installation a functional test of the
aeration system, media retention sieves and structure test of the baffle walls will be
performed.
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Testing of Aeration Systems

General

The test will be supervised by personnel from World Water Works and the result of the testing

will

be documented according to World Water Works Documentation (see MBBR

Documentation). The purpose of the testing is to:

a.

Check that air is evenly distributed over the reactor floor. Page 17 shows improper and
proper installation of how air flow patterns should look in the reactor.

Verify that there is no leakage on the flange connections, diffusers or distribution pipes.
If necessary, verify that the baffle walls can withstand single side pressure (Not all MBBR
reactors have baffle walls).

If necessary, check the baffle wall for major leaks.

Preparations

a.

All mechanical installations in the aeration tanks are finished and the visual inspection
has been made.

Test Procedure

Start filling water (treated wastewater or non-potable water) and stop filling when the
water level has reached 3 ft SWD inside the MBBR reactor or 1 ft. above the drop leg
submerged flange connections (whichever is higher).

Improper installation and aeration grids which are not leveled, as shown in Red on the
bottom left-hand corner of first image on page 17. An easy visual test to see if the
aeration system is level or not is by having the operator/technician watch the water level
rise in the reactor. As the water level starts to touch the diffusers is the best visual
indicator about the aeration grids levelness.

Once the water reaches the necessary level, start one blower and aerate the reactor at
50% capacity with all valves in the open position. Observe the aeration pattern of the
tank. The entire tank floor should have good distribution of air from the grid system
across the entire tank floor. Due to spacing between the aeration grids, you should easily
see the areas of minimal air flow during the aeration grid test, but it will be difficult to
see when operating at the normal water level in the reactor.
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Improper Leveling of Aeration Grids in Aeration Basin

d. Carefully open the manual drop leg valves one by one for each aeration grid. Visually search the
system for leakages and/or uniform distribution throughout the pipes.

e. If uneven distribution is observed, the water will have to be pumped out of the reactor so
modifications can be made. Corrections will be performed and a new aeration pattern test
performed.

f. The image below shows proper aeration distribution pattern in the tank.

Proper Aeration Patterns

g. After testing the first blower, it’s recommended to test the other blower(s) supplied for the
treatment system. Depending on how the blowers operate, the operator/contractor may want
to test the valves on the blowers to restrict air out of the blower. The valves located in the
process air lines can also be checked. Decrease the amount of air to each grid section using the
valves and observe the air flow pattern within the tank. Also notice the surge protection on the
blower and at what valve positions would create the blower going into surge.

h. Verify the observations with photographs and video recording.
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i Continue filling of water while aerating until the water level has reached the topside of the outlet
sieves then stop filling.

MBBR Outlet Sieve Testing (if required)

l. General

a. The test may be supervised by personnel from World Water Works and the result of the testing
will be documented according to World Water Works Documentation (see MBBR
documentation). The purpose of the testing is to:

b. Check that media retention sieves are anchored securely to the wall and support structure.

i. Check that the air Sparge piping (if provided) is installed and operating correctly.

c. Sieve Hydraulic testing (if required) will be conducted separately after the system has been fully

operational with media and the procedure can be found later in this document.

1. Preparations
a. Conclusion that the aeration grid test is finished and was deemed successful.

Ill.  Test Procedure

a. Startfilling water (treated wastewater or non-potable water) and stop filling when the water level
has reached centerline of the effluent inside the MBBR reactor. Water should just be flowing out
of the last MBBR reactor.
If necessary, open the Sieve Sparge header valve to visually see how the sieves are aerated.
Visually inspect for uniform distribution across the length of the tank. Bubbling should occur at
each location where a sieve is located 1 per reactor.

d. Verify the observations with photographs and video recording. Adjust the sieve Sparge header
valve to multiple % open to see what is best Sparge pattern.

e. Continue filling with water until the water starts flowing out of the last MBBR reactor.
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Media Unloading / Storage / Installation

WWW MEDIA UNLOADING & STORAGE
Two (2) 1m3 supersack bags of Media will ship with remainder of equipment.

As the Media Sacks are not designed to be in direct sunlight for extended periods
of time, it is recommended that the media be stored out of direct sunlight. If they
are stored outside, tarp covering will be required. Media, if properly stored, will
show no signs of degradation and can be stored indefinitely. If the period of
storage is >1 year, tarp covering should be monitored and replaced when
necessary.
Media Sacks (1 Cubic Meters Each)
Assuming four (4) laborers, one (1) forklift (standard straight mast type for warehouse deliveries and
variable reach type of construction/other site deliveries).

Storage of Media Bags shows how the media is stored
on site prior to adding blue tarps. The 1 m3 bags can
be stacked 2 high.

Storage of Media Bags

INSTALLATION OF WWW MEDIA

Prior to installation of the media, the inspections and testing of the aeration grids and media retention
sieves should be performed and deemed ready for operation. See MBBR Documentation section for

testing requirements. Typically, a contractor can install roughly 12 bags per hour at 1 per time (1 every
5 minutes) using 6 people (2 for storage area, 2 for unloading in basin, 1 spotter and 1 crane operator).

The basin should be filled to the 50% mark with wastewater prior to loading the carrier elements. The
bags can be cut open from the bottom to allow the media to flow into the basin. Please ensure the bags
are empty.

If access does not allow for the basins to be filled in this manner, the media can be blown into the basins.
Please let World Water Works know if this is the desired means of unloading the media.
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Media Installation into Reactor & Pouring Media into Reactor

Pouring Procedure

e The bags are hoisted over the reactor where at least three (3) people are waiting. They are
usually positioned from left to right: stabilizer, assister, cutter (4th person is there to keep the count
and provide additional assistance when necessary)

e To open the bags, you need one to two (1-2) people to keep the bags steady. The other person will
cut the rope. (Harness must be used and clipped to rail in order to reach the bag over the railing).
(Knife needs to be tethered to wrist or harness in case knife falls into reactor).

o Aflapis pulled out which reveals a crumpled up spout that must also be pulled out of the bottom of
the bag. If spout is tied, it can either be untied or cut. Then the spout is open and media starts to
pour into the reactor.

e Bags are now rotated counter clockwise so the cutter can start on the next bag as media empties the
previous bag. The stabilizer and assister can also work to start opening the bags if knife is not
required.

e After bags have been emptied, crane lowers the empty bags so the team can unhook and remove
the bags and dispose of them appropriately.

e Shake the bags to remove straggler media pieces before rolling the bags and throwing them into a
dumpster.

0 A 30-yard dumpster is required to hold all the empty bags unless other arrangements are
made.
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MBBR Commissioning - SOP

PROCEDURE FOR STARTING UP MBBR SYSTEM:
1) If system does not have media installed yet, aeration test is required.
2) Aeration Test:
a. Fill tank with water (potable/non-potable) to three foot (3 ft.) level mark.
b. Turn on blowers at minimum speed.
c. Notice aeration pattern in the tank for levelness and adjust as needed.
3) Media Fill:
a. Once aeration test is finished, fill tank to 75% level with wastewater.
b. Fill in the media and turn blower on minimum speed to aid in the mixing of the media.
c. Sometimes the media fill needs to be incremental in order to keep from overflowing media
out of the reactor.
d. Add Water to full water level if needed to aid in the media mixing.
4) Media Mixing:
a. Allow system to aerate for a short period of time (few days to 1 week) to get all the media
mixing in the tank. Once media is mixing well, forward flow can start to the system.
5) System feeding:
a. Startup system if possible at 25% feed rate to feed system at a lower rate to grow the
bacteria for degradation of the BOD. If not possible, feed system at 100% and system
performance will grow over time.

PROCEDURE FOR SYSTEM MONITORING:

1) Monitor system for DO and temperature on a daily basis and log into data log sheet.

2) Take samples for Chemical Oxygen Demand (COD), Total Suspended Solids (TSS), NHs-N, POs-P and
alkalinity on a routine basis and during startup watch how the system reacts to increase in
flow/load and effluent performance.

3) See MBBR Documentation to track data progress at plant.
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7. MBBR OPERATION

Process Basics

i. Bacteria Growth Rate

The charts shown below, show the relative growth rates & activity of bacteria with respect to
temperature and pH. The design of the MBBR Treatment System is from 10C — 25C (59F — 77F) and
looking at the curve for “Temp Growth Rate Graph for Bacteria”, is within the middle of the line. Bacteria
will start to die when the temperature hits close to 38C (100F). The design temperature for the MBBR
Treatment System is 10C (50F) as the winter time low monthly average temperature. This would be when
the bacteria exhibit the lowest growth rates.

With the MBBR Treatment system performing nitrification, conversion of ammonia to nitrate, the pH
and alkalinity balance is affected during the operation of the system. Alkalinity is consumed by the
bacteria (Ammonia Oxidizing Bacteria (AOB)) when converting ammonia to nitrite. The buffering capacity
of a wastewater is based on how much alkalinity it has. For successful operations of the MBBR system,
the effluent alkalinity should be >100 mg/L range so as not to depress the pH too much. As more
ammonia is nitrified and alkalinity consumed, the pH will decrease across the process. Proper monitoring
of alkalinity is recommended to ensure maintaining a healthy pH for the bacteria.

[

30+

20 r

(o] 10 20 30 40 °C Temp.
6.0 7.0 8.0 9.0

Temp Growth Rate Graph for Bacteria Nitrification Bacteria Activity Vs. pH
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Biofilm Characteristics

“Activated Sludge Floc Vs. Biofilm Comparison” figure, shows a depiction of an activated sludge floc,
where the oxygen and substrates can penetrate the floc from any angle while the biofilm system has a
layered effect, thus the transport of oxygen and substrates if through the biofilm in one (1) direction.
Diffusion principles then are found to affect the biofilm system vs the activated sludge system

Activated Sludge Process Biofilm Process

MLSS

Water
flow/substrates

Activated Sludge Floc Vs. Biofilm Comparison

General Conditions of Biofilm systems

The porosity is greater in the outer layer of the biofilm due to it being a younger
biology prone to sloughing. The sloughing of the biofilm is due to the agitation and
mixing energy in the reactor. When a system exhibits higher air flows, the system will
exhibit increased sloughing.

. The biofilm density increases with the thickness of the biofilm. As the higher sludge

age bacteria reside in the lower portions of the biofilm, it exhibits an increase in
density vs the outer layers.

The ratio between living cells/total biomass is considerably higher in the outer layer
of the biofilm.

MBBR & IFAS systems using the plastic carrier media have seen over time no predation
by red worms.

The biofilm thickness is maintained by the degree of aeration in the aerobic reactors.
Constant aeration will provide for stable and even sloughing of the biofilm, however,
an increase in sloughing could be triggered when aeration is increased to the reactor.
One benefit of the Integrated Fixed-Film Activated Sludge (IFAS) system is that there
is a continuous sloughing rate and seeding of nitrifiers into MLSS. This seeding effect
contributes to roughly 12% of the nitrification capacity of the entire process.

The volatile suspended solids (VSS) content of the biofilm is 90-95% of the TSS value.
This demonstrates the fact there is more active biomass per unit volume than
traditional activated sludge systems.
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Depiction of Biofilm

Stagnant Liquid Layer Biofilm Media
a) Shows a case that is metabolically limited
b) Shows a case that is substrate limited

h. The “Depiction of Biofilm” figure, is a depiction of the media (hatched portion), the
biofilm growing on the media and the liquid layer of the system. What is shown is a
system which is metabolically limited (excess food — Red Line - a) vs a system which is
substrate limited (black line — b).

i. “Ammonia Concentration Vs. Removal Rate” chart, shows removal rates by biofilm
based on the concentration in the reactor. Activity (removal rate of ammonia) is
highest when the system is in the non-limiting zone (metabolically limited zone). As
the concentration of ammonia drops in the reactor, the activity (removal rate) also
drops as the biofilm is changing to the limiting zone (substrate limited zone).
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Ammonia Concentration Vs. Removal Rate Dissolved Oxygen Vs. Removal Rate

j.  “Dissolved Oxygen Vs. Removal Rate” chart, shows the importance of dissolved
oxygen and how it affects the removal rate of ammonia in a fixed film system. As the
DO increases, the DO starts to penetrate more layers of the biofilm activating more
bacteria, allowing for increase in ammonia removal. The same can be said for lowering
the DO in a biofilm system. As the DO is lowered, you fail to penetrate the necessary
layers of bacteria to aid in the removal of ammonia. The target DO concentrations for
operations at the MBBR system.
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Operational Information

Hydraulic Throughput (Sieve Design)

The MBBR system is designed with one (1) media retention screens per zone. Peak
hydraulic flow rates used for their design is 50,000 GPD per zone. Sieve sparge
aeration is provided to increase the turbulence around the media retention sieves and
minimize any head loss which could be generated based on any media migration
taking place in the system. Use of the sieve sparge aeration should be based on visual
inspection of the reactor. If media was gathering around the media retention sieves,
then it can be tuned on. It is suggested to keep it on for the first 2 — 3 months of
operation while the biofilm starts to grow on the media.

Aeration System

MBBR System is designed with one (1) drop pipe per zone that provide balancing the
aeration system by adjusting the valves. The aeration pattern should be even
throughout the tank. The use of the manual valves on each drop pipe will allow for air
flow distribution to maintain good mixing of the reactor. As shown on the examples
of roll pattern mixing (on left) and complete mixing
(on right).

aNe
)

5 53 r}jb
35585535535

Aeration Pattern with Roll Vs. Complete Mix Pattern

Media Biomass Evaluation

The biofilm growing on the media can be tested for on a periodic basis. The test is similar to
that of a TSS test, however one has to first dry and weigh the sample media pieces and then
clean the media to remove the biofilm and dry and weigh the clean media to obtain the
biomass per media values. Provided below is the procedure for testing this.
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Media Characteristics
MBBR Media — Biomass Weight Procedure

Preparation and sample collection
1. Label aluminum pans to be used in the test.
2. Place small sample of media in a jar of water.
3. Move the media gently to remove any suspended solids from the elements. Drain the water from jar
while keeping media in the jar.

Determination of media weight with biomass attached
4. Count out 10 - 50 media pieces and place in an aluminum pan in one layer. Record the number of
media counted out.
5. Dry the pan with media to constant weight in an oven at 105°C (=1 hour).
6. After drying to constant weight, place the pan with media in a desiccator to cool to room
temperature (> 0.25 hours).
7. Accurately weigh and record the weight of the media.

weightedia with biomass (8) = Weightpan with media (8) — Weight pan tare (8)
Equation 1 — Determination of Media Weight with Biomass Attached

Removal of biomass from media

8. Place the media elements in a 500 mL wide-mouthed Erlenmeyer flask containing concentrated
Hydrochloric Acid (HCI) to obtain pH of 2.

9. Soak the carriers for 15 min, shaking periodically. If one has an ultrasonic bath, that could be used
instead of the acid and caustic method provided.

10. Pour off the hydrochloric acid solution while retaining the media elements. Rinse the elements with
DI water by partially filling the flask.

11. Place the media in Erlenmeyer flask containing Sodium Hydroxide (NaOH) (pH of 10) for 15 min,
shaking periodically.

12. Wash the carriers with DI water to remove the biomass from the media.

13. The media is clean now. If not, repeat step 7-9.

Determination of cleaned media weight
14. Dry the pan with media to constant weight in an oven at 105°C (>1 hour).
15. After drying to constant weight, place the pan with media in a desiccator to cool to room
temperature (> 0.25 hour).
16. Accurately weigh and record the weight of the clean media.

Weightcleaned media (g) = Weightpan with media (g) - Weight pan tare (g)
Equation 2 - Determination of Cleaned Media Weight
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Total attached biomass calculations
17. Calculate the weight of the attached biomass as the difference between the weight of the media
with biomass (Step 6) and the cleaned media without biomass (Step 15)

Weightattached biomass (g) = Weightmedia with biomass (g) - Weight cleaned media (g)
Equation 3 -Total Attached Biomass

18. Calculate the unit biomass (biomass per m? surface area available) by dividing the biomass weight
(Step 21) by the number of elements sampled (Step 5) & using standard conversions for number of
elements per cubic meter and square meters of surface area per cubic meter:

: m elements
Weightattachea biomass(9) * 100077 + 210,000 =20

800m?2
1m3

Unit Biomass (g/m? carrier) =

no.of elements sampled *
Equation 4 — Total Attached Biomass

iv. Process Control Set points
There are not a lot of process control set points for the operation of the MBBR system. Table of Process
Control Points below provides for operational set points for operations to monitor.

Process Control Set Points

Parameter MBBR Reactor

DO Concentration 3 mg/L
pH >6.5and < 8
Temperature >10C and < 25C
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WWW-01V Media Information

Product Specification

Product Name
Product Code
Application

Material of Construction
Media Dimension and Specifications

Total Surface Area (m2/m3)
Protected Surface Area (m2/m3)
Design

Specific Gravity of media
Weight of Media as shipped

World Water Works Biofilm Carrier

WWW-01V

Biological process for the treatment of Domestic and Industrial
Wastewater Treatment called a Moving Bed Biofilm Reactor
(MBBR)

Virgin High Density Polyethylene (HDPE)

25 mm x 8 mm height - circular in shape w/ four (4) concentric
rings

800

650

The biofilm carrier element has four (4) concentric rings with
internal fins.

Each element has:

- Three (3) compartments in the innermost ring

- Twelve (12) compartments in ring # 2 and 3

- Twenty-four (24) compartments in ring # 3

0.93-0.96

275.6 Ib/m3 +- 6.6 lbs (125+-3 kg/m3)
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8. MBBR MAINTENANCE

Shutdown Procedure

i All screens, aeration grids and other hardware in WWW reactors are designed in such a
manner that minimum maintenance is required. Draining basins to inspect these
installations are therefore not necessary unless a defect is suspected. Also, note that
there is no attrition of the Media. Therefore, there is no shutdown required for removal
and replacement.

ii. It may be necessary to shut down the MBBR system in order to perform maintenance on
the tank or basin. If you need to drain the reactor for a long term shutdown (> 1 month),
perform the following procedure:

= Stop flow to reactor.

= Aerate for 1 — 2 weeks to allow degradation of biomass in the system.
= Stop aeration to reactor.

= Drain the reactor while keeping the media in the reactor.

iii. If you need a temporary shut down without needing to drain the basins, use the
following procedure:
e Stop flow to reactor.
e Lower aeration intensity to the reactor to allow mixing of the media.

iv. After shut down is over follow the below procedure:
= Begin filling reactor back after long term shut down and re-introduce wastewater
= Start aeration in the MBBR’s first reactor after long term shut down, then proceed
to turn the air on in MBBR’s reactor 2 and so on.
= Keep aerating until all media is in good suspension
= Start flow to reactors at 50% (longer shut downs) and work up to full flow or if this
was temporary, then allow flow to return to 100% immediately.
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9. MBBR DOCUMENTATION

MBBR Monitoring Protocol - SOP

PURPOSE:

To establish a set procedure that ensures that the sampling and daily and weekend
checks for the MBBR process are performed properly and consistently.

PROCEDURE: The below schedule outlines the required process checks and sample tests for the MBBR

system during the commissioning stage.

TargetTime

Procedure:Daily

7 am-9 am

e Review the MBBR Daily Data Entry (DDE) Sheet from the previous day and confirm
there are no outstanding actions.

e Check for any faults/alarms. If there are any alarms/faults note in the DDE sheet.
Rectify fault immediately if possible.

e Monday through Friday collect daily samples from the IFAS and final clarifier.
Analyze for soluble COD, NHs-N, NOs-N, TSS, Alkalinity. Record sample results in the
MBBR DDE sheet.

e Use Sludge Judge to measure sludge volume in the clarifier for wasting
requirements

e Record all information required in MBBR DDE.

9am-11am

e Do avisual inspection of each MBBR to observe color, foam/floating sludge,
abnormal noise or vibration of equipment, aeration bubble pattern, etc. Record
any abnormalities and inform supervisor as required.

e Review system operation and check for any faults/alarms/EQ tank level. If there
are any alarms/faults note in the MBBR daily data entry sheet. Rectify fault
immediately if possible.

Continuously

e Keep an eye on influent feed quality and IFAS reactor level.

Weekend

e Saturday and Sunday monitor pH, DO, Temp and see how stable system is operating

Procedure: Weekly

if necessary.

Inspect pH, and DO probes in each MBBR and clean if not performed in past 7 days, or sooner

Inspect any other instrumentation provided to ensure properly working.
Inspect Blower discharge pressure to see if any change

e Record all information required in Notes.

Procedure: Monthly

Inspect blowers and oil levels.
Inspect influent pumps for clogging and impeller wear.

e Record all information required in Notes.
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Samples to analyze

Sample Sample How to How to interpret results
location analyze
Ammonia Influent Send sample | Monitor Ammonia level in influent sample. It should not vary
NH3-N composite to Lab for more than 40 - 50 mg/L.
sample analysis
TSS Influent and | Send sample | Influent — less than 450 mg/L (Design Value).
MBBR to the Lab for
Effluent analysis
sBOD and Influent and | Send sample | Max Influent BOD Design Concentration — < 450 mg/L
Total BOD MBBR to Lab for Effluent soluble BOD Concentration — 10 mg/L
Effluent analysis
sCOD and Influent and | Send sample | Max Influent Design Concentration — <900 mg/L
Total COD MBBR to Lab for Effluent soluble COD Concentration — 30 - 50 mg/L
Effluent analysis
Total P/ MBBR Send sample | MBBR effluent PO4-P should be > 1 mg/L
Ortho-P effluent to Lab for
(PO4-P) analysis
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Red Flags / Troubleshootin

PURPOSE:

- SOP

To help the operators identify, response, troubleshoot, and mitigate “Red Flags” that

indicate early warning signs of process failure or stable conditions that can lead to a process failure.

PROCEDURE: The below table outlines scenarios, trends, and performance data indicative of an
unstable MBBR operation that can lead to a process failure. Likewise, the table has each Red Flag’s
corresponding responses, troubleshooting, and mitigating procedure.

“Red Flags” Response, Troubleshooting, and Plan to Mitigate

level in the tank is
normal to high.

blockage which would
increase head loss in
the tank. Either turn on
or turn up air sparge
system.

Red Flag Target Value Response Troubleshooting Plan to Mitigate
Level in MBBR tank | Std. side water Monitor the system to | Check effluent sieve to | Keep good mixing in
rising depth of 9 ft. see how the water confirm no media the tank so that the

effluent sieve is not
having any head loss.
Keep air sparge
system on.

If the pressure is
higher, investigate
clogging of aeration
system.

clogging.

Check for any air leaks
which could be

bleeding off air instead
of going to the system.

Check water level in
the tank or aeration
system could be
clogged and look for
non-uniform aeration
in the tank.

Large foam layer N/A The MBBR usually has | Inspect tank for foam If foam is excessive,
a foam layer during layer and if blower use water based
aeration. Visually speed is too high. antifoam chemicals
inspect the foam layer to aid in the
in the MBBR tank to reduction of their
familiarize with the size. (2) turning down
normal layer height, blower could also
color, and type of limit foaming if
foam (small or large system is exhibiting
bubbles) high DO values.

Blower back 45-475 If pressure is lower — Check for any aeration | Increase the water

Pressure to MBBR then water level in pattern disturbances level in the tank,

Zones basin is low which would indicate should pressure be

too low or close any
air leaks.

Reduce water level
should it be too high.
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10. CUSTOMER SERVICE

Warranty

Please refer to signed Sales Agreement or previously agreed upon warranty in the contract documents.

Return Goods Policy & Procedure

Please refer to the RGA # Request Form appended to this manual.

Contact Information

World Water Works believes that responsive customer service is as important to customer satisfaction
as is proficiency of the system design. Thus, we welcome customer calls.

WORLD WATER WORKS, INC.
CUSTOMER SERVICE DEPARTMENT

4000 SW 113th
Oklahoma City, OK 73173
or
P.O. Box 892050
Oklahoma City, OK 73189

Toll Free 1-800-607-PURE (7873)
Phone 1-405-943-9000
Email support@worldwaterworks.com
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INSPECTIONS, TESTING, AND TRAINING

Inspection of equipment prior to placing any equipment or system into operation.
- Installation Contractor Installation Checklist
- Equipment Installation and Testing Inspection

O Aeration

O Screens

0 Media

- Conduct System Training
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MBBR INSTALLATION INSPECTION BY INSTALLATION CONTRACTOR

PROJECT NAME:
PROJECT LOCATION:
DATE:

1. Aeration Grids
Manifold plus diffusers

Acceptable
(YIN)

Comments

A. Physical Condition:

B. Layout in Tank: Does the layout
match the project drawing?

C. Flange Connections: Are gaskets
used at all flanged connections?
Hardware tightened?

D. Levelness: Is manifold level to
within 1/8 inch?

E. Hardware: Correct use and
placement of hardware? Tight?
(Diffusers - From floor: Double nut,
flat washer, bar, flat washer, lock
washer, nut)

F. Supports: Correct number of
supports, spaced correctly, and
installed at the correct height? (Bottom
of diffuser 1' off floor)

G. Anchors: All anchors in place and
installed correctly.

2. Spool Pieces
(If applicable)

Acceptable
(Y/N)

Comments

A. Physical Condition:

B. Layout in Tank:
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C. Flange Connections: Are gaskets
used at all flanged connections?
Hardware tightened?

D. Levelness: Is spool piece level to
within 1/8 inch? (Level and tape
measure)

E. Hardware: Correct placement of
hardware? Tight?

3. Drop Pipes Acceptable Comments
(Y/N)

A. Physical Condition:

B. Layout in Tank: Does the layout
match the project drawings?

C. Flange Connections: Are gaskets
used at all flanged connections?
Hardware tightened?

D. Proper distance from wall?
Centerline of pipe is usually 1' from
wall

E. Hardware: Correct placement of
hardware? Tight?

F. Supports: Correct number of
supports, spaced correctly, and
installed correctly

G. Anchors: All anchors in place?

4. Effluent, overflow, and drain Acceptable Comments
Sieves (Y/N)

A. Physical Condition:

B. Layout in Tank: Confirm they are
located correctly.

C. Flange Connections: Are gaskets
used? Confirm that there are no gaps
which would allow media to escape.

D. Levelness:

E. Hardware: Correct placement of
hardware? Tight?
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F. Supports: If sieve requires support,
confirm correct installation (support
required for 3' and above sizing)

5. Flat Screens (if applicable) Acceptable Comments
(YIN)

A. Physical Condition:

B. Layout in Tank: Confirm screens
are located correctly.

C. Firm against concrete: No gaps that
could allow media to be lost.

D. Hardware: Correct placement of
hardware? Tight?

6. Media Acceptable Comments
(YIN)

A. Correct Number of bags onsite?

B. If bags are stored outside they are
covered.

C. Equipment available for placing
media in tank when ready?

Please note that signing and completing this inspection checklist is an indication that all equipment has
been installed and ready for startup and commissioning. If WWW personnel arrive onsite and cannot
complete startup and commissioning, additional charges may apply.

NAME OF INSTALLATION CONTRACTOR:

SIGNATURE OF INSTALLATION CONTRACTOR:

DATE OF INSPECTION:
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MBBR INSTALLATION INSPECTION

PROJECT NAME:

PROJECT NUMBER:

DATE:
1. Aeration Grids Acceptable Comments
Manifold plus diffusers (Y/N)

A. Physical Condition: Confirm that no
diffuser pipes are bent or damaged.

B. Layout in Tank: Does the layout
match the project drawings? Correct
grids in correct placement? (# of holes
can differ)

C. Flange Connections: Are gaskets
used at all flanged connections?
Hardware tightened?

D. Levelness: Is manifold level to
within 1/8 inch?

E. Hardware: Correct use and
placement of hardware? Tight?
(Diffusers - From floor: Double nut, flat
washer, bar, flat washer, lock washer,
nut)

F. Supports: Correct number of
supports, spaced correctly, and
installed at the correct height?
(Bottom of diffuser 1' off floor)

G. Anchors: All anchors in place.

2. Spool Pieces Acceptable Comments
(If applicable) (Y/N)

A. Physical Condition:

B. Layout in Tank: Does the layout
match the project drawings?

C. Flange Connections: Are gaskets
used at all flanged connections?

D. Levelness: Is spool piece level to
within 1/8 inch?

E. Hardware: Correct placement of
hardware? Tight?
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3. Drop Pipes Acceptable Comments

(Y/N)

A. Physical Condition:

B. Layout in Tank: Does the layout
match the project drawings?

C. Flange Connections: Are gaskets
used at all flanged connections?

D. Proper distance from wall?
Centerline of pipe is usually 1' from
wall

E. Hardware: Correct placement of
hardware? Tight?

F. Supports: Correct number of
supports, spaced correctly, and
installed correctly

G. Anchors: All anchors in place?

4. Effluent, overflow, and drain Sieves | Acceptable Comments

(Y/N)

A. Physical Condition:

B. Layout in Tank: Confirm Sieves are
installed at correct location. Confirm
project drawings.

C. Flange Connections: Are gaskets
used on all sieves? Confirm that there
are no gaps which would allow media
to escape.

D. Levelness:

E. Hardware: Correct placement of
hardware? Tight?

F. Supports: If sieve requires support,
confirm correct installation (support
required for 3' and above sizing)

G. Anchors: All anchors in place?

5. Flat Screens Acceptable Comments

(Y/N)

A. Physical Condition: Is there any
damage?
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B. Layout in Tank: Confirm screens are
located correctly. Confirm project
drawings.

C. Firm against concrete: No gaps that
could allow media to be lost.

D. Hardware: Correct placement of
hardware? Tight?

E. Anchors: All anchors in place?

6. Media Acceptable Comments

(Y/N)

A. Physical Condition:

B. Correct Number of bags onsite and
ready to be added to the tank.

FOLLOW UP ITEMS:

TESTING OF AERATION SYSTEM:

The purpose of the testing is to:

a. Check that air is evenly distributed over the reactor floor.

b. Verify that there is no leakage on the flange connections, diffusers or distribution pipes.

Test Procedure

a. Start filling water (treated wastewater or non-potable water) and stop filling when the water level
has reached 1 — 1.5 ft. above the diffuser pipes inside the MBBR reactor or 1 ft. above the drop leg
submerged flange connections (whichever is higher).

b. Improper installation and aeration grids which are not leveled, are shown below. An easy visual test
to see if the aeration system is level or not is by having the operator/technician watch the water level
rise in the reactor. As the water level starts to touch the diffusers is the best visual indicator about the
aeration grids levelness.

c. Once the water reaches the necessary level, start one blower and aerate the reactor at 50% capacity
with all valves in the open position. Observe the aeration pattern of the tank. The entire tank floor
should have good distribution of air from the grid system across the entire tank floor. Due to spacing
between the aeration grids, you should easily see the areas of minimal air flow during the aeration grid
test, but it will be difficult to see when operating at the normal water level in the reactor.
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Improper Leveling of Aeration Grids in Aeration Basin

d. If uneven distribution is observed, the water will have to be pumped out of the reactor so
modifications can be made. Corrections will be performed and a new aeration pattern test performed.

Proper Leveling of Aeration Grids in Aeration Basin
Photos of the Installation:

Aeration Grids
Aeration Manifolds
Pipe Supports
Anchorage Hardware
Aeration Drop Pipes
Pipe Supports
Anchorage Hardware
Flange Connections
Full Layout
Effluent Sieve and support
Overflow Sieve
Drain Sieve
Flat Screens
Aeration Testing
Water at level with grids before turning on blowers

Page 167 of 735



W

World Water Works, Inc.

Air distribution (Video and pictures)

I, the undersigned Manufacturer’s Representative, hereby certify that | am a duly authorized
representative of the manufacturer, empowered to inspect, approve, and operate the equipment and
authorized to make recommendations required to ensure equipment furnished is complete and
operational. | further certify that all information contained herein is true and accurate.

NAME OF INSPECTOR:

SIGNATURE OF INSPECTOR:

DATE OF INSPECTION:
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TRAINING

Schedule:
e MBBR Supplier shall supply one training session.
e Training Session
0 The training services shall be comprised of a qualified representative to instruct and
train plant personnel in the proper startup, operation, shutdown, maintenance, repair
and troubleshooting of the system. The O&M Manual shall be the primary training tool
with supplemental training provided from a presentation.
e Training Time Per Session:
0 3 Hours Total
= Classroom 1.5 Hours
= Hands On 1.5 Hours

Topics to be covered:

e Theory of Operation
Actual Operation
Mechanical Maintenance
Electrical Maintenance
Instrumentation
Optimum Operation
Troubleshooting
Hands-on
Question and Answer Session

Page 169 of 735



World Water Works, Inc.

MBBR TRAINING SIGN IN SHEET

INSTRUCTOR:
DATE:

Department / Position

Name

10.

11.

12.

13.

14.

15.
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INITIAL OPERATION

- Start, test, and place equipment and systems into operation to allow the Owner
to observe the operation and overall performance of the equipment and to determine that
controls function as intended.

- Operate equipment which is used on a limited or part-time basis in the presence of the
Owner for a period long enough to demonstrate that controls function as specified.

- Equipment and systems may be considered as substantially complete at the end of this
initial operation period if the equipment is placed in continuous beneficial use by the

Owner, unless specifically stated otherwise in the individual equipment Specifications.
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SYSTEM RAMP UP

Basis of Design & Design Criteria
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Project Location: Heeia Kea Boat Harbor

Project Subtitle: WWW MBBR Design Memo

Plant Name: Heeia Kea Boat Harbor WWTP
Flow

o
o
S
u
o

MGD
MGD

Average Day Flow (ADF) - Basis of Design
Design Flow (DF)

o
o
o
J
a

Influent Design

BOD

Loading @ Basis of Design 15.6 Ib/day
Concentration 250.0 mg/L
TSS

Loading @ Basis of Design 15.6 Ib/day
Concentration 250.0 mg/L
TKN

Loading @ Basis of Design 3.8 Ib/day
Concentration 60.0 mg/L
Ammonia

Loading @ Basis of Design 2.8 Ib/day
Concentration 45.0 mg/L

Temperature
Minimum 15.6 °C
Maximum Assumption 24 °C

Effluent Design

Total BOD @ 15.6 °C 20 mg/L
1.3 Ib/day
TSS @ 15.6 °C 20 mg/L
1.3 Ib/day
1
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MBBR #1 Aerobic
Width 8.00 ft
Length 3.00 ft
Side Water Depth 6.00 ft
Volume 0.001 MG
MBBR #2 Aerobic
Width 8.00 ft
Length 3.00 ft
Side Water Depth 6.00 ft
Volume 0.001 MG
HRT @ Basis of Design_
MBBR #1 5.2 hr
MBBR #2 5.2 hr
Total/Train 10.3 hr
Total 10.3 hr
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MBBR Media Calculations
Value Units
Dissolved Oxygen
Minimum 2.5 mg02/L
Maximum 3 mg02/L
Media Volume Calculation
Surface Area Loading Rate (SALR) @ 15.6 °C
BOD SALR - MBBR #1 9 g BOD/m’ day
BOD SALR - MBBR #2 2 g BOD/m* day
Removal Rates
BOD Removed -MBBR #1 12.5 Ibs/day
5,675 g/day
BOD Removed - MBBR #2 31 Ibs/day
1424 g/day
Surface Area Required
MBBR #1 650 m’
MBBR #2 650 m’
Media Required
Media Surface Area 650 m%/m?
MBBR #1 1.00 m’
MBBR #2 1.00 m®
Total Media 2 m®
Media Fill
MBBR #1 30%
1 m’
MBBR #2 30%
1 m’
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0, Required/BOD, o,
0, Required/TKN,:
0, DN Credit

Influent BODg

Effluent BOD;

BOD; Removed Total
AOR (BODs)

SOR (BODs)

SCFM (BODy)
Discharge Pressure

11
4.57
2.86
15.6

13
14.4
15.8
334

2.9

Ibs O,/Ib BOD
Ibs O,/Ib TKN
Ibs O,/Ib N
Ibs/day
Ibs/day
Ibs/day

Ibs O,/day
Ibs O,/day
SCFM

psig

NOoO b~ WN R

Tem Pmin
BOD;

TSS
SRTAssumed
Yeild

Sludge Production
Effluent TSS - MBBR

15.6
250.0
250.0

8.0

0.98

295

°C

mg/L

mg/L

days

kg TSS/kg BODs
kg TS

mg/L
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Standard Operating Procedures
O SOP —Start up Operating Mode
O SOP - MBBR Sludge Wasting Protocol
O SOP —Red Flags
0 SOP — Monitoring Protocol
- Operating Conditions

- Testing Methods and Sampling Requirements
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MBBR COMMISSIONING
STANDARD OPERATING PROCEDURE

PROCEDURE Start Up Operating Mode

PREPARED BY Chandler Johnson

EFFECTIVE DATE 1 MAY, 2018

REVIEW DATE 1 MAY, 2018

PROCEDURE FOR STARTING UP MBBR SYSTEM:

1)

If system does not have media installed yet, aeration test is required.

2) Aeration Test:

3)

4)

5)

a. Fill tank with water (potable / non-potable) to 3 ft level mark
b. Turn on blowers minimum speed
c. Notice aeration pattern in the tank for levelness and adjust as needed.
Media Fill:
a. Once aeration test is finished, fill tank to 75% level with wastewater.
b. Fill in the media and turn blower on minimum speed to aid in the mixing of the media.
c. Add Water to full water level if needed to aid in the media mixing.
Media Mixing:
a. Allow system to aerate for a short period of time (few days to 1 week) to get all the media
mixing in the tank. Once media is mixing well, forward flow can start to the system.
System feeding:
a. Start up system if possible at 25% feed rate to feed system at a lower rate to grow the
bacteria for degradation of the BOD. If not possible, feed system at 100% and system
performance will grow over time.

PROCEDURE FOR SYSTEM MONITORING:

1) Monitor system for pH, DO, temperature on a daily basis and log into data log sheet.

2) Take samples for COD, TSS, NH3-N and PO4-P on a routine basis and during startup watch how
the system reacts to increase in flow / load and effluent performance.
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MBBR COMMISSIONING
STANDARD OPERATING PROCEDURE

PROCEDURE

PREPARED BY

Responses, troubleshooting, and plan to mitigate “Red Flags”

Chandler Johnson

EFFECTIVE DATE 1 MAY, 2018
REVIEW DATE 1 MAY, 2018
PURPOSE: To help the operators identify, response, troubleshoot, and mitigate “Red Flags” that

indicate early warning signs of process failure or stable conditions that can lead to a process failure.

PROCEDURE: The below table outlines scenarios, trends, and performance data indicative of an
unstable MBBR operation that can lead to a process failure. Likewise, the table has each Red Flag’s

corresponding responses, troubleshooting, and mitigating procedure.

“Red Flags” response, troubleshooting, and plan to mitigate

process is exhibiting
some sort of process
upset, (2) if the system
is designed to nitrify
and there is lack of
alkalinity, then pH
could drop.

changed. Check for
excessive foaming in
the MBBR tank. (2)
Clean the pH probe.
Check accuracy of pH

probe using standards.

(3) check effluent
nitrate / nitrite values
to confirm if
nitrification is taking
place

Red Flags Target Response Troubleshooting Plan to Mitigate
Value

pH >6.7 (1) If pH is outside (1) check if the (1) Do not make large changes to
<8.0 these limits than Influent quality has influent feed rate to the system.

(2) Check weekly the accuracy of
the pH probe, recalibrate or
replace if needed. (3) if system is
lacking alkalinity, add sodium
bicarbonate to aid in nitrification.
If no nitrification is required,
reduce blower air setpoint to
reduce DO concentration.
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“Red Flags” response, troubleshooting, and plan to mitigate

aeration step. Visually
inspect the foam layer
in the MBBR tank to
familiarize with the
normal layer height,
color, and type of
foam (small or large
bubbles).

speed is too high.

Red Flags Target Response Troubleshooting Plan to Mitigate
Value
DO goes up >2.5-3.0 | If DOisincreasing with | (1) Check influent flow | (1) System will exhibit low load
while no mg/L no setpoint changes, and COD to the system | periods - that is not a harm to the
setpoint (typical) influent BOD load to confirm load (2) system and will operate with
changes made could be low and thus | Clean the DO and elevated DO at times. (2) Check
less food for the probe. Check accuracy | weekly the accuracy of the DO
system to eat and of DO probe. probe, recalibrate or replace if
have excess air / DO. needed.
Low DO <2.5-3.0 | Ifthereis excess flow (1) Check in fluent flow | Keep the DO probe clean. Adjust
Concentration mg/L and COD the higher and COD to confirm if | air to ensure you are maintaining
(typical) load could cause the load is high, (2) Check adequate DO values.
system to exhibit DO probe for damage
lower DO and clean probe.
concentrations at Notify Lead MBBR
times. Operator.
Level in MBBR Std Side Monitor the system to | Check effluent sieve to | Keep good mixing in the tank so
tank rising Water see how the water confirm no media that the effluent sieve is not having
Depth level in the tank is blockage which would | any headloss.
normal to high. increase headloss in
the tank
Large foam n/a The MBBR usually has | Inspect tank for foam If foam is excessive, use water
layer a foam layer while in layer and if blower based antifoam chemicals to aid in

the reduction of their size. (2)
turning down blower could also
limit foaming if system is exhibiting
high DO values.
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MBBR SLUDGE WASTING PROTOCOL
STANDARD OPERATING PROCEDURE

PROCEDURE MBBR Sludge Wasting Protocol
PREPARED BY Chandler Johnson
EFFECTIVE DATE 1 MAY, 2018

REVIEW DATE 1 MAY, 2018

PURPOSE: To establish a set procedure that ensures the wasting rate of biomass is done on a

consistent basis for good operation.

PROCEDURE: The below checklist is provided for doing sludge wasting from the system.

Procedure:Daily

IThe MBBR produces excess sludge on a consistent basis and will settle out in the settling basin.
Typically the effluent TSS from the MBBR is in the 250 mg/L — 350 mg/L range
The Settled TSS is estimated at 2,500 mg/L to 5,000 mg/L in the settled zone.

It is suggested to pump settled sludge from the clarifier zone into the sludge holding tank where
sludge will be held until disposed of off site

Use sludge judge to measure the depth of sludge in the clarifier to determine when it needs to be
pumped out.
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MBBR MONITORING PROTOCOL
STANDARD OPERATING PROCEDURE

PROCEDURE

PREPARED BY

MBBR Monitoring Protocol

Chandler Johnson

EFFECTIVE DATE 1 MAY, 2018

REVIEW DATE 1 MAY, 2018
PURPOSE: To establish a set procedure that ensures that the sampling and daily and weekend
checks for the MBBR process are performed properly and consistently.
PROCEDURE: The below schedule outlines the required process checks and sample tests for the MBBR
system during the commissioning stage.
TargetTime Procedure:Daily
7am-9am Review the MBBR Daily Data Entry (DDE) Sheet from the previous day and confirm there are no outstanding
actions.
Check for any faults/alarms/Equalization (EQ) Tank level. If there are any alarms/faults note in the DDE sheet.
Rectify fault immediately if possible.
Monday through Friday collect daily samples from the MBBR and EQ. Analyze for soluble COD, NH3-N, TSS,
Alkalinity (if system nitrifies). Record sample results in the MBBR DDE sheet.
Use Sludge Judge to measure sludge volume in the clarifier for wasting requirements.
Record all information required in MBBR DDE.
9am-11am

Do a visual inspection of each MBBR to observe color, foam/floating sludge, abnormal noise or vibration of
equipment, aeration bubble pattern, etc. Record any abnormalities and inform supervisor as required.

Review system operation and check for any faults/alarms/EQ tank level. If there are any alarms/faults note in
the MBBR daily data entry sheet. Rectify fault immediately if possible.

Continuously

Keep an eye on influent feed quality and MBBR reactor level.

Weekend

Saturday and Sunday monitor pH, DO, Temp and see how stable system is operating

Procedure:Weekly

Inspect pH, and DO probes in each MBBR and clean if not performed in past 7 days, or sooner if necessary.
Inspect any other instrumentation provided to ensure properly working.
Inspect Blower discharge pressure to see if any change

Record all information required in Notes.

Procedure: Monthly

Inspect blower belt and oil levels.
Inspect influent pumps for clogging and impeller wear.

Record all information required in Notes.

Samples to analyze
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Sample Sample How to analyze | How to interpret results
location
Ammonia EQ tank - gab Send sample to Monitor Ammonia level in EQ tank. It should not vary more than 40 - 50
NH3-N or composite Lab for analysis mg/L.
sample
Ammonia MBBR Reactor Send sample to Target (if system provides nitrification): 90% of Influent Ammonia removal
NH3-N Lab for analysis ~100 to 300 mg/L (residual requirement of < 5 mg/L)
Cause: Deficient 02
Action: Increase aeration volume (Blower % VFD)
Cause: Inhibition/Toxicity
Action: Troubleshoot individual possibilities
Nitrite MBBR Reactor | Send sample to Target: <2 mg/L,
NO2-N Lab for analysis
>3 to 5 mg/L Ok for startup,
Nitrate MBBR Reactor Send sample to Target: 1:1 ratio for NO3-N/ NH3-N removed
NO3-N Lab for analysis
TSS EQ tank and Send sample to EQ tank — less than 350 mg/L(maximum amount).
MBBR reactor the Lab for
analysis MBBR Reactor at full load — 250 to 350 mg/L. This an average and each
reactor/site is different.
Alkalinity MBBR Reactor | Send sample to Residual alkalinity in the reactor 100 — 150 mg/L as CaCO3

the Lab for
analysis

sCOD and Total
COD

EQ tank
(Reactor
influent) and
MBBR Reactor

Send sample to
Lab for analysis

Max Influent Design Concentration — 600 - 700 mg/L
Effluent soluble CO Concentration — 30 - 50 mg/L

If effluent sCOD values fluctuate, a die off of heterotrophs can cause a large
foaming event.

Ortho-P (PO4-
P)

MBBR Reactor

Send sample to
Lab for analysis

Per the biological requirements of PO4-P - WWW recommends having 1 ppm
of PO4-P for every 200 ppm of degradable COD. It is also recommended to
have 2 ppm of excess PO4-P leaving the MBBR treatment system to ensure
the PO4-P is in excess for the biology.
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TEST METHODS & SAMPLING REQUIREMENTS

1. The following Sampling and Analytical Parameters table provides the minimum parameters for

sampling and analysis. Supplier reserves the right to witness the sampling and testing andto
take portions of the samples for analysis in its own laboratories.

2. The publication, Standard Methods for Examination of Water and Wastewater, most recent
edition, shall be used as the primary laboratory and analytical procedure source, unless
otherwise agreed to by Supplier. All other analyses, data reduction or tests not specified in that
publication or otherwise specified shall be carried out using procedures furnished or approved
by Supplier.

3. In the case of continuous reading instrumentation, OWNERJCONTRACTOR shall calibrate
instrumentation at least once per week during the entire test period. Calibration reports shall be
available if requested by Supplier.

Sampling and Analytical Parameters
Parameter Sample Type Frequency

Plant Flow, Influent/Effluent, gpd Continuous Daily
TSS, Influent/Effluent, mglL 24 hr Composite Daily
cBODS, Influent, mg/L 24 hr Composite Daily
Soluble cBODS, Effluent, mg/L 24 hr Composite Daily
Total Kjeldahl Nitrogen (1KN), 24 hr Composite Daily
Influent/Effluent, mglL

NH3-N, Influent/Effluent, mg/L 24 hr Composite Daily
Ortho-Phosphate (P04-P), Influent/Effluent, 24 hr Composite Daily
mg/L

pH, Influent/Effluent, SU 24 hr Composite Daily
Alkalinity, Influent, mg!L as CaC03 24 hr Composite Daily
Temperature, Influent/Effluent, °C Continuous Daily
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12 APPENDIX A: Installation & Operation Manuals for Other Equipment
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HYDROSTATIC LEVEL
TRANSMITTER
(QTY-1)

m Operating instructions model LF-1 Page 3-22

m Betriebsanleitung Typ LF-1 Seite 23 -42
m Mode d'emploi type LF-1 Page 43 - 62
E Manual de instrucciones modelo LF-1 Pagina 63 - 82

© 12/2016 WIKA Alexander Wiegand SE & Co. KG

All rights reserved. / Alle Rechte vorbehalten.

WIKA® is a registered trademark in various countries.
WIKA® ist eine geschitzte Marke in verschiedenen Landern.

Prior to starting any work, read the operating instructions!
Keep for later use!

Vor Beginn aller Arbeiten Betriebsanleitung lesen!
Zum spateren Gebrauch aufbewahren!

Lire le mode d‘emploi avant de commencer toute opération !
A conserver pour une utilisation ultérieure !

iLeer el manual de instrucciones antes de comenzar cualquier trabajo!
iGuardar el manual para una eventual consulta! Page 186 of 735
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1. General information

1. General information

Safety instructions for hazardous locations:
P Take note of the safety instructions for Ex applications. These safety instructions are attached as “Additional
instructions” to each instrument with Ex approval and are part of the operating instructions manual.

B The instrument described in the operating instructions has been designed and manufactured using state-of-the-
art technology. All components are subject to stringent quality and environmental criteria during production. Our
management systems are certified to ISO 9001 and ISO 14001.

B These operating instructions contain important information on handling the instrument. Working safely requires that
all safety instructions and work instructions are observed.

B Observe the relevant local accident prevention regulations and general safety regulations for the instrument’s range
of use.

B The operating instructions are part of the product and must be kept in the immediate vicinity of the instrument and
readily accessible to skilled personnel at any time. Pass the operating instructions onto the next user or owner of the
instrument.

| Skilled personnel must have carefully read and understood the operating instructions prior to beginning any work.
B The general terms and conditions contained in the sales documentation shall apply.
B Subject to technical modifications.

® Further information:
- Internet address: www.wika.de / www.wika.com
- Relevant data sheet: LM 40.04
- Application consultant: ~ Tel.: +49 9372 132-0
Fax: +49 9372 132-406
info@wika.com
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2. Design and function

2. Design and function

2.1 Overview

Protection cap

Product label

Connection cable

Measuring point tag with product label
Vent tube with filter element

W,
©O®e0oe

[
‘/'—\
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2. Design and function / 3. Safety

2.2 Functional description

The prevailing hydrostatic pressure is measured at the sensor element through the deformation of a diaphragm. By
supplying power, this deformation of the diaphragm is converted into an electrical signal. The output signal from the
submersible pressure sensor is amplified and standardised. The output signal is proportional to the measured hydro-
static pressure.

HART® (option)
The instrument version with HART® can communicate with a controller (master).

Measuring range scaling (turndown)
The start and end of the measuring range can be set within the measuring range.
Do not exceed a turndown of 10:1.

2.3 Scope of delivery

B Submersible pressure sensor

B Operating instructions

B Test report

B Measuring point tag for fixing to the cable end
B Further certificates (optional)

Cross-check scope of delivery with delivery note.

3. Safety

3.1 Explanation of symbols

WARNING!
...indicates a potentially dangerous situation that can result in serious injury or death, if not avoided.

CAUTION!
... indicates a potentially dangerous situation that can result in light injuries or damage to property or the
environment, if not avoided.
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3. Safety

Information
... points out useful tips, recommendations and information for efficient and trouble-free operation.

3.2 Intended use
The submersible pressure sensor is used to convert hydrostatic pressure into an electrical signal.

Only use the submersible pressure sensor in applications that lie within its technical performance limits (e.g. max.
ambient temperature, material compatibility, ...).

- For performance limits see chapter 9 “Specifications”.
For information on use in hazardous areas or with flammable media, refer to Additional Information 14209917.

The instrument has been designed and built solely for the intended use described here, and may only be used
accordingly.

The manufacturer shall not be liable for claims of any type based on operation contrary to the intended use.

3.3 Personnel qualification

Skilled personnel

Skilled personnel, authorised by the operator, are understood to be personnel who, based on their technical training,
knowledge of measurement and control technology and on their experience and knowledge of country-specific regula-
tions, current standards and directives, are capable of carrying out the work described and independently recognising
potential hazards.
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3. Safety / 4. Transport, packaging and storage

3.4 Labelling, safety marks

Product label

g_LF-1 A=
a8 [ i
+—T®
O
WIKA Alexaander Wiegand SE & Co. KG, D-63911 Klingenberg  Made in Germany D'—@
@ Model code @ Measuring range / Output signal @ Date of manufacture
@ P# Article number / S# Serial number ® Approvals
® Supply voltage / Total current consumption ® Pin assignment

A@ M Before mounting and commissioning the instrument, ensure you read the operating instructions!

— _— — DCvoltage

4. Transport, packaging and storage

4.1 Transport

Check the submersible pressure sensor for any damage that may have been caused by transport.
Obvious damage must be reported immediately.

Make sure that the connection contacts are not damaged.
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4. Transport, packaging and storage / 5. Commissioning, operation

4.2 Packaging and storage

Do not remove packaging until just before mounting.

Keep the packaging as it will provide optimum protection during transport (e.g. change in installation site, sending for
repair).

Prior to storage, clean the submersible pressure sensor thoroughly (— see chapter 7.3.2 “Cleaning”)

Permissible conditions at the place of storage:
B Storage temperature: -40 ... +80 °C [-40 ... +176 °F]
B Humidity: 45 ... 75 % relative humidity (no condensation)

Avoid exposure to the following factors:

m Direct sunlight or proximity to hot objects

B Mechanical vibration, mechanical shock (putting it down hard)
B Soot, vapour, dust and corrosive gases

B Humid or wet environment

B Hazardous environments, flammable atmospheres

5. Commissioning, operation

5.1 Unpacking
When unpacking, do not use any sharp objects (e.g. cutter knives), as this may damage the cable.

Submersible pressure sensors with cable lengths >100 m are wound on cable drums and wrapped with foil.
Unwind the foil manually. The end of the foil is marked with blue tape.

5.2 Suitability for the process conditions

All components of the instrument that are in contact with the process must be suitable for the process conditions that
may exist. Included in this are particularly the process pressure, process temperature and also the chemical proper-
ties of the media. Prior to commissioning, the suitability of the instrument must be ensured (— for specifications, see
chapter 9 “Specifications” and the product label).
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5. Commissioning, operation

5.3 Requirements for mounting point
The mounting point must meet the following conditions:
B The diaphragm is protected from contact with abrasive media and against any impacts.
B The cable contains a capillary for the pressure compensation. Therefore, the cable must be connected in a dry
space or a suitable terminal enclosure.
| Sufficient space for a safe electrical installation.
B Permissible ambient and medium temperatures remain within the performance limits.
For performance limits see chapter 9 “Specifications”.

5.4 Connecting the instrument

5.4.1 Requirements for supply voltage
— For supply voltage see product label

5.4.2 Requirements for electrical connection

B Cable diameter matches the cable bushing of the terminal enclosure.
B Cable gland and seals are correctly seated.

B No humidity can ingress at the cable end.

5.4.3 Requirement for shielding and grounding
The submersible pressure sensor must be shielded and grounded in accordance with the grounding concept of the
plant.
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5. Commissioning, operation

5.4.4 Fitting the measuring point tag
Before the submersible pressure sensor is wired, the measuring point tag must be attached to the cable. The measur-
ing point tag acts to identify the submersed instrument and contains a copy of the product label.

1. Remove the packaging at the cable end

2. Thread the measuring point tag onto the cable.
The rubber stops at the measuring point tag protect the cable and must be undamaged and correct mounted.
Position the measuring point tag so that, in the mounted state, it is easily reachable and protected against harsh
environmental conditions.

5.4.5 Shortening the cable

The cable can be shortened as required.

With submersible pressure sensors with voltage output, a shortening of the cable results in an offset error:
<0.014 % / m of shortened cable.

After the shortening, provide the wire ends with end splices and position the filter element on the vent tube.

5.4.6 Connecting the instrument to the electric system
P Connect the cables to the terminals.
P For voltage outputs, the load must be specified so that the output current does not exceed 1 mA.
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5. Commissioning, operation

Load
Current output: < (U, -(U,min - 0.5V)) /0.023 A
Voltage output: < 1 mA

m Additional load of the cable:

< cable length inm x 0.084 Q

Pin assignment

4..20 mA, 4 ...20 mA + HART® (2-wire)

U+ Brown (BN)
U- Blue (BU)
Shield Grey (GY)

2x4...20 mA (2 x 2-wire, galvanically isolated)

Brown (BN)

U- (pressure sensor Blue (BU)
U+ (temperature sensor) Gregn (GN)
U- (temperature sensor) White (WI

Shield Grey (GY)

DC 2.1...2.5V (3-wire, low power)

U+ Brown (BN)
uU- Blue (BU)
S+ Black (BK
Shield Grey (GY)
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5. Commissioning, operation

2xDCO0.1...2.5V (3-wire, low power)

U+ Brown (BN)

U- Blue (BU)

S+ (pressure sensor) Blatky(BK)

S+ (temperature sensor) Green (GN)

Shield Grey (GY)
Legend

U+ Positive power supply terminal
U- Negative power supply terminal
S+ Analogue output

5.4.7 Mounting the instrument

Prior to commissioning, the submersible pressure sensor must be subjected to a visual inspection.
B Leaking fluid is indicative of damage.

® Only use the submersible pressure sensor if it is in perfect condition with respect to safety.

The protection cap protects the internal diaphragm from damage during transport and during the lowering of the probe.
With viscous or contaminated media, the protection cap can be removed in order to ensure trouble-free operation.

When laying the cable, a minimum bending radius of 120 mm must be ensured.

5.5 Configuring via HART® interface

The HART® modem with RS232, USB or Bluetooth interface (— see Accessories) enables the connection of commu-
nicating instruments to the respective interface of a PC. To parameterise these instruments, operating software with
COMM DTM HART® and Device DTM Generic HART® (e.g. PACTware®) is needed.

The PACTware® operating software and the required DTMs are available for download at
www.wika.com.

Page 197 of 735

WIKA operating instructions submersible pressure sensor, model LF-1 13



5. Commissioning, operation / 6. Faults

Connecting submersible pressure sensor to PC (HART®)

—_— =0
Any work should only be carried out in a non-hazardous area. -
1. Connect HART® modem to submersible pressure HART® resistance 250 Q
sensor. ~
2. Connect HART® modem to PC or notebook. Voltage source

With repeater power supplies with integrated HART®
resistances (internal resistance approx. 250 Q), no additional
external resistance is necessary.

HART® modem

Submersible pressure sensor

(

5.6 External display and control units

The DIH50 and DIH52 display and control units are suitable for measured value display and control of instruments with
HART® protocol. The respective control unit is looped into the 4 ... 20 mA + HART® signal line. For sensors without
HART® protocol, the control units are suitable for measured value display.

For further information see the operating instructions of the respective display and control unit.

6. Faults

CAUTION!

Physical injuries and damage to property and the environment

If faults cannot be eliminated by means of the listed measures, the submersible pressure sensor must
be taken out of operation immediately.

» Ensure that pressure or signal is no longer present and protect against accidental commissioning.
P Contact the manufacturer.

P If areturn is needed, please follow the instructions given in chapter 8.2 “Return”.
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WARNING!
Physical injuries and damage to property and the environment caused by hazardous media
Upon contact with hazardous media (e.g. oxygen, acetylene, flammable or toxic substances), harmful
media (e.g. corrosive, toxic, carcinogenic, radioactive), and also with refrigeration plants and compres-
sors, there is a danger of physical injuries and damage to property and the environment. m
P Should a failure occur, aggressive media with extremely high temperature and under high pressure
or vacuum may be present at the instrument.
> For these media, in addition to all standard regulations, the appropriate existing codes or regulations
must also be followed.
P Wear the requisite protective equipment.

For contact details see chapter 1 “General information” or the back page of the operating instructions.

In the event of any faults, first check whether the submersible pressure sensor is mounted correctly, mechanically and
electrically.
If complaint is unjustified, the handling costs will be charged.

No output signal Cable break Check the continuity
Incorrect supply voltage connected Rectify the supply voltage

Deviating zero point signal Overpressure limit exceeded Observe the permissible overpressure limit
Too high/low working temperature Observe the permissible temperatures
Diaphragm damage Replace instrument; if it fails repeatedly,

contact the manufacturer

Zero point varies/inaccurate Moisture has entered at the cable end Fit the cable correctly

Cable damaged Replace instrument; if it fails repeatedly,

contact the manufacturer

Signal span varies/inaccurate Too high/low working temperature Observe the permissible temperatures
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6. Faults / 7. Maintenance and cleaning
rauts ————Joases  fwessuwes |

Signal span drops/too small Mechanical overload caused by overpressure  Replace instrument; if it fails repeatedly,
contact the manufacturer

Diaphragm damage Replace instrument; if it fails repeatedly,
contact the manufacturer
Signal span drops Moisture has entered at the cable end Fit the cable correctly
Cable damaged Replace instrument; if it fails repeatedly,

contact the manufacturer

7. Maintenance and cleaning

7.1 Maintenance

When used in strongly contaminated and adhesive media, the pressure port of the submersible pressure sensor has to
be cleaned regularly. The cleaning interval is dependent upon the respective application. The checking and cleaning of
the pressure port should thus be added to the maintenance plan.

Since the cleaning intervals are dependent on the operating conditions, no universal time periods can be specified.

Repairs must only be carried out by the manufacturer.
7.2 Cleaning

WARNING!

Physical injuries and damage to property and the environment through residual media
Residual media at the dismounted instrument can result in a risk to persons, the environment and
equipment.

P With hazardous substances, observe the material safety data sheet for the corresponding medium.
P Wear the requisite protective equipment.
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7. Maintenance and cleaning / 8. Dismounting, return and disposal

CAUTION!

Unsuitable cleaning agents

Cleaning with unsuitable cleaning agents may damage the instrument and the product label.
» Do not use any aggressive cleaning agents.

» Do not use any hard or pointed objects.

» Do not use any abrasive cloths or sponges.

Suitable cleaning agents
B Water
B Conventional dishwashing detergent

Cleaning the instrument
1. Disconnect the submersible pressure sensor from the mains.
2. Wipe the instrument surface using a soft, damp cloth.

8. Dismounting, return and disposal

8.1 Dismounting

WARNING!

Physical injuries and damage to property and the environment caused by hazardous media

Upon contact with hazardous media (e.g. oxygen, acetylene, flammable or toxic substances), harmful

media (e.g. corrosive, toxic, carcinogenic, radioactive), and also with refrigeration plants and compres-

sors, there is a danger of physical injuries and damage to property and the environment.

P Should a failure occur, aggressive media with extremely high temperature and under high pressure
or vacuum may be present at the instrument.

P Wear the requisite protective equipment.

Dismounting the instrument

1. Disconnect the submersible pressure sensor from the mains.
2. Disconnect the electrical connection.

3. Withdraw the submersible pressure sensor from the medium.
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8. Dismounting, return and disposal

8.2 Return

Strictly observe the following when shipping the instrument:
All instruments delivered to WIKA must be free from any kind of hazardous substances (acids, bases, solutions, etc.)
and must therefore be cleaned before being returned.

WARNING!

Physical injuries and damage to property and the environment through residual media
Residual media in the dismounted instrument can result in a risk to persons, the environment and
equipment.

> With hazardous substances, include the material safety data sheet for the corresponding medium.
P Clean the instrument, see chapter 7.2 “Cleaning”.

When returning the instrument, use the original packaging or a suitable transport packaging.

8.3 Disposal

Information on returns can be found under the heading “Service” on our local website.

Incorrect disposal can put the environment at risk.
Dispose of instrument components and packaging materials in an environmentally compatible way and in accordance
with the country-specific waste disposal regulations.

18

Do not dispose of with household waste. Ensure a proper disposal in accordance with national
regulations.
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9. Specifications

9. Specifications

Specifications

Measuring range See product label
Overload safety > 1.5times

Temperature measurement (option) See product label

Output signal See product label
Load
Current output < (U; -(Uymin-0.5V)) /0.023 A
Voltage output <1mA
Additional load of the cable < cable length in m x 0.084 Q
Supply voltage See product label
Current consumption
Current output Max. 25 mA per output
Voltage output Max. 5 mA
Accuracy (pressure sensor) B <1 % of span
(at reference conditions) B < 0.5 % of span (option)

Accuracy (temperature sensor)

-10...+80°C [14 ... 176 °F]: +1.8K
-30...-10°C[-22 ... +14 °F[: +3 K
-40 ...-30 °C [-40 ... -22 °F]: +4.5K
Accuracy after turndown 5:1 via B <+1.25 % of scaled span
HART® B <+0.75 % of scaled span (option)
Non-linearity per IEC 61298-2 B <10.5 % of span BFSL
B <10.25 % of span BFSL (option)
Non-repeatability B <0.1% of span
B <0.2 % of span (with voltage output and cable length >100 m [325 ft])

Temperature error See table “Temperature error”
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9. Specification
| specifications |

Specifications
Long-term stability per DIN 16086)

Measuring range > 0 ... 0.1 bar

Measuring range <0 ... 0.1 bar
Reference conditions

Ambient temperature

Atmospheric pressure

Humidity

Supply voltage "

Mounting position
Ingress protection

Insulation voltage

Resistance to overvoltage
Reverse polarity protection
Short-circuit resistance
Immersion depth
Max. tensile force of the cable
Weight
Submersible pressure sensor
Cable
Additional weight

Permissible temperature ranges

Medium

Ambient

< 20.1 % of span/year

< 0.2 % of span/year

15...25°C [59 ... 77 °F]
860 ... 1,060 mbar [86 ... 106 kPa/12.5 ... 15.4 psig]

45..75%r.h.
With current output DC24V
With voltage output DC5V

Calibrated in vertical mounting position with protection cap thread facing downwards.
P68

m DC850V
B Option of increased overvoltage protection for lightning strikes: DC 50 V

DC 40V

U+ vs. U-

S+ vs. U-

Max. 100 m [325 ft]
1,000 N

Approx. 300 g
Approx. 80 g/m
3009

® -10..+50°C[14 ... 122 °F]
® Option: -40 ... +80 °C [-40 ... +176 °F]

-40 ... +80 °C [-40 ... +176°F]

1) CSA approved submersible pressure sensors for general applications must be used with a certified CEC or NEC “Class 2" power supply or alternatively a certified
limited power supply in accordance with CSA C22.2 60950-1/UL 60950-1.

20
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9. Specifications

Specifications
Storage
Switch-on time
Output signals without HART®
Output signals with HART®
Settling time
Output signals without HART®
Output signals with HART®
Materials (wetted)
Case
Sensor
Cable
Sealing
Protection cap

CE conformity

-30...+80 °C[-22 ... +176°F]

<150 ms

<250 ms

<100 ms
<250 ms

316L (high-resistance option: 318LN)

316L (high-resistance option: Hastelloy C276)
PUR (high-resistance option: FEP)

FKM

PVDF

EMC directive, emission (group 1, class B) and interference immunity (industrial application)

For further specifications see WIKA data sheet LM 40.04 and the order documentation.
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9. Specifications

Dimensions in mm [in]

Cable outlet without conduit Cable outlet with conduit
1/2NPT
[1]
027
272
[0.87] 822
(0.87]
=
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Qty (1): 5W4C50-C6ELHAODUALKGA
Qty (1): 5W4C80-C6ELHAODUALKGA

Technical Information
Proline Promag W 400

Electromagnetic flowmeter

Versatile standard flowmeter for the water and wastewater industry

Application Your benefits

= The bidirectional measuring principle is virtually = Reliable measurement at constant accuracy with 0 x DN run
independent of pressure, density, temperature and viscosity without pressure loss

= [deal for water measurement, e.g. drinking water, utility = Flexible engineering - sensors with fixed flanges or lap joint
water and industrial/municipal wastewater flanges

Device properties = Application suitability - corrosion protection according to

» International drinking water approvals EN ISO 12944 for b.urie?d. or underwater in;tallatilons

» Degree of protection P68 (Type 6P enclosure) " ¥mproved plar.lt' avallaplhty - sensor compliant with

= Approved for custody transfer to MI-001/0IML R49 industry —spgc1f1c requirements .

= Transmitter housing made of durable polycarbonate or " S?fe oper.atlon - no nee@ to open device .
aluminum = Time-saving local operation without additional software and

= WLAN access hardware - integrated web server

» Integrated data logger: measured values monitoring = Built-in verification and build-up detection — Heartbeat

Technology

Endress+Hauser (7]

People for Process Automation
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About this document

Symbols

Electrical symbols
Symbol Meaning
gy Direct current
~o Alternating current
~ Direct current and alternating current
1 Ground connection

A grounded terminal which, as far as the operator is concerned, is grounded via a
grounding system.

®

Protective Earth (PE)
A terminal which must be connected to ground prior to establishing any other
connections.

The ground terminals are situated inside and outside the device:
s Inner ground terminal: Connects the protectiv earth to the mains supply.
= Quter ground terminal: Connects the device to the plant grounding system.

Communication symbols

Meaning

Wireless Local Area Network (WLAN)
Communication via a wireless, local network.

Bluetooth
Wireless data transmission between devices over a short distance.

LED
Light emitting diode is off.

LED
Light emitting diode is on.

LED
Light emitting diode is flashing.

Symbols for certain types of information

Symbol

Meaning

Permitted
Procedures, processes or actions that are permitted.

Preferred
Procedures, processes or actions that are preferred.

Forbidden
Procedures, processes or actions that are forbidden.

Tip
Indicates additional information.

Reference to documentation

Reference to page

BB E @

Reference to graphic

A
O

Visual inspection
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Symbols in graphics
Symbol Meaning
1,2,3,.. Item numbers
1,2,3,.. Series of steps
A B,C,... Views
A-A, B-B, C-C, ... Sections
A Hazardous area
A Safe area (non-hazardous area)
=P Flow direction

Function and system design

Measuring principle

Following Faraday's law of magnetic induction, a voltage is induced in a conductor moving through a
magnetic field.

A0028962

Induced voltage

Magnetic induction (magnetic field)
Electrode spacing

Current

Flow velocity

<~ =
RS

In the electromagnetic measuring principle, the flowing medium is the moving conductor. The
voltage induced (U,) is proportional to the flow velocity (v) and is supplied to the amplifier by means
of two measuring electrodes. The flow volume (Q) is calculated via the pipe cross-section (A). The DC
magnetic field is created through a switched direct current of alternating polarity.

Formulae for calculation
® Induced voltage Us=B-L-v
= Volume flow Q=A-v

Endress+Hauser
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Measuring system The device consists of a transmitter and a sensor.

Two device versions are available:
| = Compact version - transmitter and sensor form a mechanical unit. |
= Remote version - transmitter and sensor are mounted in separate locations.

Transmitter
Proline 400 Device versions and materials:
- 5 = Compact version: compact housing

= Polycarbonate plastic

|:| I= Aluminum, AISi1OMg, coated |
0oo

= Remote version: wall-mount housing
= Polycarbonate plastic
s Aluminum, AlSi10Mg, coated

i Configuration:

= External operation via four-line, illuminated local display with touch
control and guided menus ("Make-it-run" wizards) for applications
= Via operating tools (e.g. FieldCare)
= Via Web browser (e.g. Microsoft Internet Explorer)
= Also for device version with EtherNet/IP output:
= Via Add-on Profile Level 3 for automation system from Rockwell
Automation
= Via Electronic Data Sheet (EDS)
= Also for device version with PROFIBUS DP output:
Via PDM driver for Siemens automation system

A0045222

Sensor

Promag W = Nominal diameter range: DN 25 to 3000 mm (1 to 120 in)

- . = Materials > B 91
Lap joint flange, lap joint flange,

stamped plate or fixed flange with
aluminum half-shell housing: DN
25t0300mm (1to 12 in)

T )

A0017040

Fixed flange with fully welded
housing made of carbon steel: DN
25t0 300 mm (1to 12 in)

A0022673
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ixed flange with fully welded

/l ]

A0017041

Equipment architecture

1 2 3 4
6
7
5
A0037833
1 Possibilities for integrating measuring devices into a system
1 Control system (e.g. PLC)
2 EtherNet/IP
3 PROFIBUS DP
4 Modbus RS485
5 4 to 20 mA HART, pulse/frequency/switch output
6  Non-hazardous area
7 Non-hazardous area and Zone 2/Div. 2
Safety IT security

Our warranty is valid only if the device is installed and used as described in the Operating
Instructions. The device is equipped with security mechanisms to protect it against any inadvertent
changes to the settings.

IT security measures, which provide additional protection for the device and associated data transfer,
must be implemented by the operators themselves in line with their security standards.

Device-specific IT security

The device offers a range of specific functions to support protective measures on the operator's side.
These functions can be configured by the user and guarantee greater in-operation safety if used
correctly. An overview of the most important functions is provided in the following section.

Protecting access via a password

Different passwords are available to protect write access to the device parameters or access to the
device via the WLAN interface.

= User-specific access code
Protect write access to the device parameters via the local display, Web browser or operating tool
(e.g. FieldCare, DeviceCare). Access authorization is clearly regulated through the use of a user-
specific access code.

= WLAN passphrase
The network key protects a connection between an operating unit (e.g. notebook or tablet) and the
device via the WLAN interface which can be ordered as an option.
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User-specific access code

Write access to the device parameters via the local display or operating tool (e.g. FieldCare,
DeviceCare) can be protected by the modifiable, user-specific access code.

WLAN passphrase: Operation as WLAN access point

A connection between an operating unit (e.g. notebook or tablet) and the device via the WLAN
interface, which can be ordered as an optional extra, is protected by the network key. The WLAN
authentication of the network key complies with the IEEE 802.11 standard.

When the device is delivered, the network key is pre-defined depending on the device. It can be
changed via the WLAN settings submenu in the WLAN passphrase parameter.

General notes on the use of passwords

= The access code and network key supplied with the device should be changed during
commissioning.

= Follow the general rules for generating a secure password when defining and managing the access
code or network key.

= The user is responsible for the management and careful handling of the access code and network
key.

Access via Web server

The device can be operated and configured via a Web browser with the integrated Web server. The
connection is via the service interface (CDI-RJ45) or the WLAN interface. For device versions with
the EtherNet/IP and PROFINET communication protocols, the connection can also be established via
the terminal connection for signal transmission with EtherNet/IP or PROFINET (RJ45 plug).

The Web server is enabled when the device is delivered. The Web server can be disabled if necessary
(e.g. after commissioning) via the Web server functionality parameter.

The device and status information can be hidden on the login page. This prevents unauthorized
access to the information.

For detailed information on device parameters, see:
The "Description of Device Parameters" document > 8 106

Input

Measured variable

Direct measured variables

= Volume flow (proportional to induced voltage)
= Electrical conductivity

ﬂ In custody transfer: only volume flow

Calculated measured variables

Mass flow

Measuring range

Typically v=0.01to 10 m/s (0.03 to 33 ft/s) with the specified accuracy

Electrical conductivity: > 5 pS/cm for liquids in general

Flow characteristic values in SI units: DN 25 to 125 mm (1 to 4 in)

Nominal diameter LT Factory settings
flow
min./max. full Full scale value Pulse value
Low flow cut off
scale value current output (~ 2 Pulse/s at (v ~ 0.04 m/s)
(v~0.3...10 m/s) (v ~2.5m/s) v ~2.5m/s) :
[mm] [in] [dm3/min] [dm3/min] [dm?3] [dm3/min]
25 1 9 to 300 75 0.5 1
32 - 15 to 500 125 1 2
8 PHgRI2&8FHM3RISEr
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Nominal diameter Recommended Factory settings
flow
min./max. full Full scale value Pulse value
scale value current output (~ 2 Pulse/s at L((:, V\i%o&c;t/g)ff
(v ~0.3...10 m/s) (v ~2.5m/s) v ~2.5m/s) .
[mm] [in] [dm3/min] [dm3/min] [dm3] [dm3/min]
40 1% 25to 700 200 1.5 3
_— 50 2 35t0 1100 300 2.5 5
65 - 60 to 2 000 500 5 8
80 3 90 to 3000 750 5 12
100 4 145 to 4700 1200 10 20
125 - 220to 7500 1850 15 30
Flow characteristic values in SI units: DN 150 to 3000 mm (6 to 120 in)
Nominal diameter Recommended Factory settings
flow
Full scale Pulse value | Low flow cut
min./max. full scale value | value current | (~ 2 Pulse/s off
(v ~0.3...10 m/s) output at (v~
(v~2.5m/s) | v~2.5m/s) 0.04 m/s)
[mm] [in] [m3/h] [m3/h] [m3] [m3/h]
150 6 20 to 600 150 0.025 2.5
200 8 35to 1100 300 0.05 5
250 10 55t0 1700 500 0.05 7.5
300 12 80 to 2400 750 0.1 10
350 14 110to 3300 1000 0.1 15
375 15 140 to 4200 1200 0.15 20
400 16 140 to 4200 1200 0.15 20
450 18 180 to 5400 1500 0.25 25
500 20 220to 6600 2000 0.25 30
600 24 310to 9600 2500 0.3 40
700 28 420 to 13500 3500 0.5 50
750 30 480 to 15000 4000 0.5 60
800 32 550 to 18000 4500 0.75 75
900 36 690 to 22 500 6000 0.75 100
1000 40 850 to 28000 7000 1 125
- 42 950 to 30000 8000 1 125
1200 48 1250 to 40000 10000 1.5 150
- 54 1550 to 50000 13000 1.5 200
1400 - 1700 to 55000 14000 2 225
- 60 1950 to 60000 16000 2 250
1600 - 2200to 70000 18000 2.5 300
- 66 2500 to 80000 20500 2.5 325
1800 72 2800 to 90000 23000 3 350
- 78 3300 to 100000 28500 3.5 450
2000 - 3400 to 110000 28500 3.5 450
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Nominal diameter Recommended Factory settings
flow
Full scale Pulse value | Low flow cut

min./max. full scale value | value current | (~ 2 Pulse/s off

(v~0.3..10 m/s) output at (v~

(v~2.5m/s) | v~2.5m/s) 0.04 m/s)

[mm [in] [m3/h] [m3/h] [m3] [m3/h]
- \ 84 3700 to 125000 31000 4.5 500
2200 ‘\ - 4100 to 136000 34000 4.5 540
- \ 90 4300 to 143000 36000 5 570
2400 \— 4800 to 162000 40000 5.5 650
- 9\ 5000 to 168000 42.000 6 675
- 102\ 5700 to 190000 47500 7 750
2600 - 5700 to 191000 48000 7 775
- 108 6500 to 210000 55000 7 850
2800 - \ 6700 to 222000 55500 8 875
- 114 \(100 to 237000 59500 8 950
3000 - 7&)0 to 254000 63500 9 1025
- 120 790§ to 263000 65500 9 1050

Flow characteristic values in SI units: DN 50 t&§200 mm (2 to 8 in) for order code for "Design’, option C
"Fixed flange, constricted measuring tube, O x DN inlet/outlet runs"

Nominal Recommended Factorv settings
diameter flow y g
min./max. full scale Full scale value Pulse value
Low flow cut off
value current o\tput (~ 4 Pulse/s at (v ~ 0.01 m/s)
(v~0.12...5 m/s) (v~2.5 v ~ 2.5m/s) ’
[mm] [in] [dm3/min] [dm3/min] [dm?3] [dm3/min]
50 2 15 to 600 300 1.25 1.25
65 - 25 to 1000 500 2 2
80 3 35to 1500 750 \ 3 3.25
100 4 60 to 2 400 1200 \ 5 4.75
125 - 90to 3700 1850 \8 7.5
150 6 145 t0 5400 2500 ﬁ\ 1
200 8 220t0 9400 5000 20 \ 19

Flow characteristic values in SI units: DN 250 to 300 mm (10 to 12 in) for order code for 'Design’,
option C 'Fixed flange, constricted measuring tube, O x DN inlet/outlet runs"

Nominal Recommended Factory settings
diameter flow v g
min./max. full scale value At i el Low flaw cut off
(v~ 0.12...5 m/s) current output (~ 4 Pulse/s at (v ~ 0.08 m/s)
o (v~2.5m/s) v~ 2.5m/s)
[mm] [in] [m3/h] [m3/h] [m3] [
250 10 20 to 850 500 0.03 1.75 \
300 12 35to 1300 750 0.05

10
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Flow characteristic values in US units: DN 1 to 48 in (25 to 1200 mm)

Nominal diameter et Factory settings
flow
min./max. full Full scale value Pulse value
scale value current output (~ 2 Pulse/s at L(c:, V\:f(l)o(w;\;c:lt/:ff
(v~0.3..10 m/s) (v~ 2.5m/s) v ~2.5m/s) .

[in] [mm)] [gal/min] [gal/min] [gal] [gal/min]
1 25 2.5t0 80 18 0.2 0.25
- 32 410130 30 0.2 0.5

1% 40 7 to 185 50 0.5 0.75
2 50 10 to 300 75 0.5 1.25
- 65 16 to 500 130 1 2
3 80 24 to 800 200 2 2.5
4 100 40to0 1250 300 2 4
- 125 60 to 1950 450 5 7
6 150 90 to 2650 600 5 12
8 200 155 to 4850 1200 10 15
10 250 250 to 7500 1500 15 30
12 300 350 to 10600 2400 25 45
14 350 500 to 15000 3600 30 60
15 375 600 to 19000 4800 50 60
16 400 600 to 19000 4800 50 60
18 450 800 to 24000 6000 50 90
20 500 1000 to 30000 7500 75 120
24 600 1400 to 44000 10500 100 180
28 700 1900 to 60000 13500 125 210
30 750 2150to 67000 16500 150 270
32 800 2450 to 80000 19500 200 300
36 900 3100 to 100000 24000 225 360
40 1000 3800 to 125000 30000 250 480
42 - 4200 to 135000 33000 250 600
48 1200 5500 to 175000 42000 400 600

EQCharacteristic values in US units: DN 54 to 120 in (1400 to 3000 mm)

Endress+Hauser

Now Recor;llz)nvsnded Factory settings
e | (e, | Low vt
(v ~2.5m/s) v ~2.5m/s) o= L)
[in] [mm] [Mgal/d] NMgal/d] [Mgal] [Mgal/d]
54 - 9t0 300 \ 0.0005 13
- 1400 10 to 340 85 \\ 0.0005 13
60 - 12 to 380 95 \N@ 13
- 1600 13 to 450 110 0.0002\ 1.7
66 - 14 to 500 120 0.0008 \2
72 1800 16 to 570 140 0.0008 ZN
~
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inal diameter Recog;n‘:nded Factory settings
min./max. full Full scale value Pulse value Low flow cut off
scale value current output (~ 2 Pulse/s at (v ~ 0.04 m/s)
(v~0.3..10 m/s) (v ~2.5m/s) v ~2.5m/s)
[in] [mm] Mgal/d] [Mgal/d] [Mgal] [Mgal/d]
78 - 18 50 175 0.0010 3.0
- 2000 20to 7OB\ 175 0.0010 2.9
84 - 24 to 800 \\ 190 0.0011 3.2
- 2200 26 t0 870 NIO 0.0012 3.4
90 - 27 to 910 2%\ 0.0013 3.6
- 2400 31t0 1030 245 \‘ 0.0014 4.0
96 - 32 to 1066 265 \0.0015 4.0
102 - 34101203 300 M7 5.0
- 2600 34t01212 305 0.0018 5.0
108 - 35to0 1300 340 0.0020 \\ 5.0
- 2800 42 to 1405 350 0.0020 \6.0
114 - 4510 1503 375 0.0022 6\0\
- 3000 48101613 405 0.0023 6.0
120 - 50to 1665 415 0.0024 7.0

ion C 'Fixed flange, constricted measuring tube, O x DN inlet/outlet runs"

\;"lgoicharacteristic values in US units: DN 2 to 12 in (50 to 300 mm) for order code for 'Design’,

Nomjnal Recommended Factory settings
diame flow v g
min./max. full scale Full scale value Pulse value
Low flow cut off
current output (~ 4 Pulse/s at (v ~ 0.00 m/s)
2...5m/s) (v~2.5m/s) v~ 2.5m/s) ’

[in] [mm] [gal/min] [gal] [gal/min]

2 50 4to 160 75 0.3 0.35

- 65 7 to 260 130 0.5 0.6

3 80 10 to 400 \Zsk 08 0.8

4 100 16 to 650 300 1.2 1.25

- 125 24 to 1000 450 1.8 2

6 150 40 to 1400 600 \ 3

8 200 60 to 2500 1200 5 \ 5

10 250 90to 3700 1500 6 ‘\ 8

12 300 155to0 5700 2400 9 \

Recommended measuring range
ﬂ Flow limit > B 52

N

For custody transfer, the applicable approval determines the permitted measuring range, the

pulse value and the low flow cut off.

Operable flow range

Over 1000 : 1

ﬂ For custody transfer, the operable flow range is 100 : 1 to 630 : 1, depending on the nominal
diameter. Further details are specified by the applicable approval.

12
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Input signal

External measured values

Various pressure transmitters and temperature measuring devices can be ordered from Endress
+Hauser: see "Accessories" section > 105

It is recommended to read in external measured values to calculate the following measured variables:
Mass flow

HART protocol

The measured values are written from the automation system to the measuring device via the HART
protocol. The pressure transmitter must support the following protocol-specific functions:

= HART protocol

= Burst mode

Digital communication

The measured values can be written from the automation system to the measuring via:
= PROFIBUS DP

= Modbus RS485

s EtherNet/IP

Status input
Maximum input values = DC30V
= 6mA
Response time Configurable: 5 to 200 ms
Input signal level = [ow signal (low):DC-3to +5V

High signal (high): DC 12 to 30 V

Off

Reset totalizers 1-3 separately
Reset all totalizers

Flow override

Assignable functions

Output

Output signal Current output
Current output Can be set as:
= 4to 20 mA NAMUR
= 4t020mAUS
= 4to 20 mA HART
= 0to20mA
Maximum output values = DC 24V (no flow)
= 22.5mA
Load 0to 700 Q
Resolution 0.5 pA
Endress+Hauser Page 220 of 735 13
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Damping

Configurable: 0.07 to 999 s

Assignable measured
variables

= Volume flow

= Mass flow

= Corrected volume flow
Flow velocity

Conductivity !

Corrected conductivity g
Temperature g

Electronics temperature
Reference electrode potential b
Coil current rise time !
Noise !

= Build-up measured value b
= Test points 1-3

1) Visible depending on order options or device settings

Pulse/frequency/switch output

Function %

= With the order code for "Output; Input', option H: output 2 can be set as a pulse

or frequency output

= With the order code for "Output; Input’, option I: output 2 and 3 can be setas a

pulse, frequency or switch output

= With the order code for "Output; Input’, option J: output 2 firmly assigned as

certified pulse output

Version

Passive, open collector

Maximum input values

= DC30V
= 250 mA

Voltage drop

At25mA:<DC2V

Pulse output

Pulse width Configurable: 0.05 to 2 000 ms
Maximum pulse rate 10000 Impulse/s
Pulse value Configurable

Assignable measured
variables

= Volume flow
= Mass flow
= Corrected volume flow

Frequency output
Output frequency Configurable: 0 to 12 500 Hz
Damping Configurable: 0 to 999 s

Pulse/pause ratio

1:1

Assignable measured
variables

= Volume flow

= Mass flow

Corrected volume flow
Flow velocity
Conductivity 1
Corrected conductivity 1
Temperature g
Electronics temperature
Noise !

Coil current rise time
= Reference electrode potential b
#= Build-up measured value !

= Test points 1-3

1)

Switch output

Switching behavior

Binary, conductive or non-conductive

Switching delay

Configurable: 0 to 100 s

14
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Number of switching Unlimited
cycles
Assignable functions = Off

= On

= Diagnostic behavior
= Limit value:

= Off

= Volume flow

= Corrected volume flow

= Mass flow
Flow velocity
Conductivity !

= Corrected conductivity

= Totalizer 1-3

= Temperature R

= Electronics temperature
= Flow direction monitoring
= Status:

= Empty pipe detection

= Low flow cut off

#» Build-up limit value !

1)

1) Visible depending on order options or device settings

OFIBUS DP

Signal erhﬁnq\ NRZ code

Data transmission 9.6 kBaud...12 MBaud
Modbus RS485
Physical interface In accordance with EIA/ M standard
Terminating resistor Integrated, can be activated via DIW the transmitter electronics module
EtherNet/IP
Standards In accordance with IEEE 802.3 \ ‘
Signal on alarm Depending on the interface, failure information is displayed as follows:
Current output 4 to 20 mA
4to 20 mA
Failure mode Choose from:
= 4 to 20 mA in accordance with NAMUR recommendation NE 43
= 4 to 20 mA in accordance with US
= Min. value: 3.59 mA
= Max. value: 22.5 mA
= Freely definable value between: 3.59 to 22.5 mA
= Actual value
= Last valid value
Oto20mA
Failure mode Choose from:
s Maximum alarm: 22 mA
= Freely definable value between: 0 to 22.5 mA
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HART current output

Device diagnostics

Device condition can be read out via HART Command 48

Pulse/frequency/switch output

Pulse output

Failure mode

Choose from:
= Actual value
= No pulses

Frequency output

Failure mode

Choose from:

= Actual value

= QOHz

= Defined value: 0 to 12 500 Hz

Switch output

Failure mode

Choose from:

= Current status
= Open

= (Closed

VROFIBUS DP

Stasys and alarm
messa

Diagnostics in accordance with PROFIBUS PA Profile 3.02

Modbus RS485

Failure mode

EtherNet/IP

Device diagnostics

Device condition can be read out in t Assembly

Local display

Plain text display

With information on cause and remedial measures

N

Backlight

Red backlighting indicates a device error.

N

ﬂ Status signal as per NAMUR recommendation NE 107

Interface/protocol

= Via digital communication:
= HART protocol

= CDI-RJ45 servi
= WLAN interface

16
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‘ Plain text display

With information on cause and remedial measures

ﬂ Additional information on remote operation > & 95

Web browser

‘ Plain text display

With information on cause and remedial measures

Light emitting diodes (LED)

Status information Status indicated by various light emitting diodes

The following information is displayed depending on the device version:

Supply voltage active

Data transmission active

Device alarm/error has occurred
EtherNet/IP network available
EtherNet/IP connection established

Low flow cut off

The switch points for low flow cut off are user-selectable.

Galvanic isolation

The following connections are galvanically isolated from each other:

= [nputs
= Qutputs
= Power supply

Protocol-specific data

HART
Manufacturer ID 0x11
Device type ID 0x1169
HART protocol revision 7

Device description files
(DTM, DD)

Information and files under:
www.endress.com

HART load

Min. 250 Q

Dynamic variables PV, SV, TV,
Qv

= Read out the dynamic variables via HART command 3
= The measured variables can be freely assigned to the dynamic variables

Device variables

Read out the device variables via HART command 9
The measured variables can be freely assigned
A maximum of 8 device variables can be transmitted

System integration

Operating Instructions for the device > & 106

IBUS DP

ManufacturerID\

0x11

Ident number T~

~x1562

Profile version

300 SN

Device description files (GSD,
DTM, DD)

Information and files
= www.endress.com
= www.profibus.org

Output values

Output values (from the measuring device to the
s 4 Analog input

= 2 Digital input

= 3 Totalizer

Endress+Hauser
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\ Input values

Input values (from the automation system to the measuring device)
= 2 Analog output (fixed assignment)

= 2 Digital output (fixed assignment)

= 3 Totalizer

Devicg address configuration
option

Configuration of the device address
= Hardware: DIP switches on the I/0 electronics module
= Software: Via operating tools (e.g. FieldCare)

Supported §unctions

= [dentification & Maintenance:
Simplest device identification on the part of the control system and
nameplate

= PROFIBUS upload/download:
Reading and writing parameters is up to ten times faster with PROFIBUS
upload/download

= Condensed status:
Simplest and self-explanatory diagnostic information by categorizing
diagnostic messages that occur

System integration \

Operating Instructions for the device > & 106

Modbus RS485
Protocol M\Qbus Applications Protocol Specification V1.1
Device type Slavk

Slave address range

Broadcast address range

Function codes

Broadcast messages

Supported baud rate

1200 BAUD
2400 BAUD
4800 BAUD
9600 BAUD
19200 BAUD
38400 BAUD
57600 BAUD
115200 BAUD

Modus data transmission

ASCII
= RTU

Data access

Each device parameter can be accessed via Modb¥s RS485.

For detailed information on the "Modbus RS4&5 register information’,
see the Description of Device Parameters > 06

System integration

Operating Instructions for the device - 106 \

EtherNet/IP

Protocol

= The CIP Networks Library Volume 1: Common Industrial Prtocol
s The CIP Networks Library Volume 2: EtherNet/IP Adaptation\of CIP

Communication type

= 10Base-T
= 100Base-TX

Device profile

Generic device (product type: 0x2B) \

Manufacturer ID

0x49E \

\

18
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\Qevice type ID

0x1069

Bawd rates

Automatic 10/100 Mbit with half-duplex and full-duplex detection

Polax}h\

Auto-polarity for automatic correction of crossed TxD and RxD pairs

Supporte}QP connections

Max. 3 connections

Explicit conrkt&ions

Max. 5 connections

170 connections\

Max. 6 connections (scanner)

Configuration option\for
measuring device

Configuration options for measuring device

= DIP switches on the electronics module for IP addressing

= Manufacturer-specific software (FieldCare)

= Custom Add-on Profile for Rockwell Automation control systems
= Web browser

( Electronic Data Sheet (EDS) integrated in the measuring device

EtherNet interface
configuration options

Device address configuration
options

= Custom Add-on Pr
= Web browser
s EtherNet/IP tools, e.g.

ile for Rockwell Automation control systems

inx (Rockwell Automation)

Device Level Ring (DLR)

No

Assembly

Legacy Input Assembly Fix (Ass&qn 100)
Legacy Input Assembly Configurab¥e (Assem 101)
Legacy Output Assembly Fix (Assem $02)

Legacy Configuration Assembly (Asse
Input Assembly Fix (Assem 120)
Input Assembly Configurable (Assem 121)
Output Assembly Fix (Assem 122)
Configuration Assembly (Assem 124)
Volume Flow Extended Fix Input (Assem 126)
Volume Flow Universal Fix Input (Assem 127)
Dummy Output Assembly Fix (Assem 199)

Requested Packet Interval (RPI)

5 ms to 10 s (factory setting: 20 ms)

System integration

Operating Instructions for the device > 106

Power supply

Terminal assignment

Transmitter: 0 to 20 mA/4 to 20 mA HART

The sensor can be ordered with terminals.

Connection methods available

Possible options for order code
"Electrical connection"

Outputs Power
supply
Terminals Terminals

Option A: coupling M20x1
Option B: thread M20x1
Option C: thread G %2"
Option D: thread NPT %"

Endress+Hauser
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Supply voltage

Order code Terminal numbers terminal voltage Frequency range
"Power supply"

DC24V +25% -
Option L . 1 (L+/L), 2 (L-/N) AC24V +25% 50/60 Hz, +4 Hz
(wide range power unit)

AC100to 240V |-15to+10% |50/60 Hz, +4 Hz

Signal transmission with current output 0 to 20 mA/4 to 20 mA HART and other outputs and inputs

Order code for Terminal numbers
"Output" and
"Input" Output 1 Output 2 Output 3 Input
26 (+) 27 (-) 24 (+) 25 (-) 22 (+) 23 (-) 20 (+) 21 (-)
Option H Current output Pulse/frequency Switch output -
= 4to 20 mA HART output (passive)
(active) (passive)
= 0to 20mA
(active)
Option I Current output Pulse/frequency/ Pulse/frequency/ Status input
= 4to 20 mA HART switch output switch output
(active) (passive) (passive)
= 0to20mA
(active)
Option ] Current output Fixed assignment: Switch output Status input
= 4to 20 mA HART Certified pulse
(active) output
= 0to 20 mA (passive)
(active)
ransmitter: PROFIBUS DP
ensor can be ordered with terminals.
Cohgection methods available
Possible options for order code
Outputs Power "Electrical connection"
supply
-
Terminals rminals s Option A: coupling M20x1
= Option B: thread M20x1
s Option C: thread G 2"
s Option D: thread NPT %"
Supply voltage
Order code Terminal numbers N erminal voltage Frequency range
"Power supply"
DC 24 W +25% -
Option L . 1 (L+/1), 2 (L-/N) AC 24V \ +25% 50/60 Hz, +4 Hz
(wide range power unit)
AC 100 to 240 \N\—ls to+10% | 50/60 Hz, +4 Hz

PROFIBUS DP signal transmission

Order code for "Output" and "Input" Terminal numbers

26 (RxD/TxD-P) 27 ( TxD-N)
Option L B A \
Order code for "Output”:
Option L: PROFIBUS DP, for use in non-hazardous areas and Zone 2/Div. 2

N
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Transmitter: Modbus RS485

The sensor can be ordered with terminals.

Connection methods available
Possible options for order code
tputs Power "Electrical connection"
supply
Termypals Terminals = Option A: coupling M20x1
= Option B: thread M20x1
= QOption C: thread G %"
= QOption D: thread NPT %"

Supply voltage
Order code Terminal numbers terminal voltage Frequency range
"Power supply"
DC24V +25% -
Option L . 1(L+/L),2 (L-/N) | AC24V +25% 50/60 Hz, +4 Hz
(wide range power unit)
\ AC100to 240V -15to+10% |50/60Hz, +4 Hz

Signal transmission with Modb¥&s RS485 and other outputs

Order code for Terminal numbers
"Output" and
"Input" 26 (+) ‘ 27%) | 24(+) ‘ 25(-) | 22(+) | 23() | 20(+) | 21(")
Option M Modbus \ - - -
s | A N\
Option O Current output Ise/frequency/ Pulse/frequency/ Modbus
4 to 20 mA (active) itch output switch output
assive) (passive) B A
Option P Current output Pulse/frequency/ Modbus
4 to 20 mA (active) switch output
(passive) B A
Transmitter: EtherNet/IP
The transmitter can be ordered with terminals or a device pyug.
Connection methods available
Possible options for\prder code
Outputs Power "Electrical connectior
supply
EtherNet/IP Terminals Option D: thread NPT %"
(RJ45 plug)
Device plug Terminals s Option L: plug M12x1 + thrégd NPT ¥2"
> B22 = Option N: plug M12x1 + coupng M20
= Option P: plug M12x1 + thread§ 2"
= Option U: plug M12x1 + thread M20
Supply voltage
Order code Terminal numbers terminal voltage Fréguency range
"Power supply"
DC 24V £25% - \
Option L . 1(L+/L),2 (L-/N) | AC24V +25% 50/60 Hz\t4 Hz
(wide range power unit)
AC100to 240V | -15to+10% |50/60 Hz, +3\Hz

A\
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\EtherNet/IP signal transmission

bl%r code for "Output" Connection via
Opti(N EtherNet/IP: RJ45 or M12 plug
Remote version

2 Remote version terminal assignment

Transmitter wall-mount housing
Sensor connection housing

Electrode cable

Coil current cable

n.c. Not connected, insulated cable shields

N~ o

Terminal No. and cable colors: 6/5 = brown; 7/8 = white; 4 = green; 36/37 = yellow

A0032059

Pi

EtherNet/IP > 21
EtherNet/IP

evice plug for signal transmission (device side)

ssignment, device plug Order codes for the M12x1 plugs, see the "Order code for electrical connection" column:

Coding

Plug/socket

Pin Assignment
‘ 1 + Tx
O Q

N Rx

0, T~

4 - Rx
4

O

A0032047

Socket

E] Recommended plug:
= Binder, series 763, part no. 99 3729 810 04
s Phoenix, part no. 1543223 SACC-M12MSD-4Q

= The device plug is not permitted in the hazardous area, Class I Division 2. The devic

used in the non-hazardous area (General Purpose).

may only be

22
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Supply voltage Transmitter
Order code for "Power supply" terminal voltage Frequency range
DC24V +25% -
Option L AC24V +25% 50/60 Hz, +4 Hz
AC100to 240V -15 to +10% 50/60 Hz, +4 Hz
Power consumption Order code for "Output" Maximum power consumption
_% Oppon H: 4-20mA HART, pulse/frequency output, 30 VA/8 W
switch output
Option I: 4—20mA HART, 2 x pulse/frequency/switch 30 VA/8 W
output, status input
Option J: 4-2 OmA HART, certified pulse output, switch 30 VA/8 W
output, status input
Option L: PROFIBUS DP 30 VA/8W
Option M: Modbus RS485 30 VA/8W
Option O: MO(‘ibUS RS485, 4-20mA, 2 x pulse/ 30 VA/8 W
frequency/switch output
Option P: Modbus RS485, 4T20mA, certified pulse 30 VA/8 W
output, pulse/frequency/switch output
Option N: EtherNet/IP 30 VA/8W
Current consumption Transmitter
Order code for "Power supply" Maximum Maximum
Current consumption switch-on current
H Option L: AC 100 to 240V 145 mA 25 A (< 5ms)
Option L: AC/DC 24V 350 mA 27 A (< 5ms)

Power supply failure

= Totalizers stop at the last value measured.

= Depending on the device version, the configuration is retained in the device memoryor in the
pluggable data memory (HistoROM DAT).

= Error messages (incl. total operated hours) are stored.

Electrical connection

Connecting the transmitter

A

EC—

© 92 9

A0032041

®

3 Supply voltage and signal transmission connection

Compact version

Remote version wall-mount housing
Cable entry for supply voltage

Cable entry for signal transmission
Cable entry for signal transmission

w N = O

Endress+Hauser
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Remote version connection

Connecting cable

A0032042

i3]

4 Connecting cable connection: electrode and cO%

Transmitter wall-mount housing
Sensor connection housing
Electrode cable

Coil current cable

N

= Fix the cable run or route it in an armored conduit.
Cable movements can influence the measuring signal especially in the case o

conductivities.
= Route the cable well clear of electrical machines and switching elements.
= Ensure potential equalization between the sensor and transmitter > B 27.

Connection examples

Current output 4 to 20 mA HART

A0029055

5 Connection example for 4 to 20 mA HART current output (active)

b~

Automation system with current input (e.qg. PLC)

Cable shield provided at one end. The cable shield must be grounded at both ends to comply with EMC
requirements; observe cable specifications > B 31

Connection for HART operating devices > B 95

Resistor for HART communication (> 250 Q): observe maximum load > 13

Analog display unit: observe maximum load > B 13

Transmitter

[\

N o W

24
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Current output 4 to 20 mA

0/4...20 mA

& ‘s

A0017162

6 Connection example for 0 to 20 mA (active) and 4 to 20 mA (active) current output

1 Automation system with current input (e.g. PLC)
2 Analog display unit: observe maximum load
3 Transmitter

Pulse/frequency output

1
1 r
= 3
= 3
=+ =
123458
A0028761
7 Connection example for pulse/frequency output (passive)
1 Automation system with pulse/frequency input (e.g. PLC)
2 Power supply
3 Transmitter: Observe input values > B 14
Switch output
~
1 / +—2
1L
+
-—3
_¥
A0028760
8 Connection example for switch output (passive)
1 Automation system with switch input (e.g. PLC)
2 Power supply
3 Transmitter: Observe input values > B 14
Page 232 of 735 25
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\PROFIB US DP

1

A0028765

9 Connection example for PRONBUS DP, non-hazardous area and Zone 2/Div. 2

1 Control system (e.g. PLC)

2 Cable shield provided at one end. The cgble shield must be grounded at both ends to comply with EMC
requirements; observe cable specification

3 Distribution box

4 Transmitter
If baud rates > 1.5 MBaud an EMC cable ent ust be used and the cable shield must continue
as far as the terminal wherever possible.

Modbus RS485

A0028765

10  Connection example for Modbus RS485, non-hazardous area and Zone 2/Div. 2

Control system (e.g. PLC)

Cable shield provided at one end. The cable shield must be grounded at both ends to comply with EMC
requirements; observe cable specifications

Distribution box

Transmitter

26

PEgrIZ83PF3R1Sser



Proline Promag W 400

EtherNet/IP

A0028767

1 Connection example for ENgerNet/IP

Ethernet switch
Observe cable specifications
Device plug

1
1 Control system (e.g. PLC)
2
3
4
5 Transmitter

Status input

A0028764
12 Connection example for status input
1 Automation system with status output (e.g. PLC)

2 Power supply
3 Transmitter

Potential equalization

Introduction

Correct potential equalization (equipotential bonding) is a prerequisite for stable and reliable flow
measurement. Inadequate or incorrect potential equalization can result in device failure and present
a safety hazard.

The following requirements must be observed to ensure correct, trouble-free measurement:

= The principle that the medium, the sensor and the transmitter must be at the same electrical
potential applies.

= Take in-company grounding guidelines, materials and the grounding conditions and potential
conditions of the pipe into consideration.

= Any necessary potential equalization connections must be established by ground cables with a
minimum cross-section of 6 mm? (0.0093 inZ).

= For remote device versions, the ground terminal in the example always refers to the sensor and
not to the transmitter.

ﬂ You can order accessories like ground cables and ground disks from Endress+Hauser -> 103

For devices intended for use in hazardous locations, observe the instructions in the
Ex documentation (XA).

Abbreviations used

= PE (Protective Earth): potential at the protective earth terminals of the device
= P;, (Potential Pipe): potential of the pipe, measured at the flanges

= Py (Potential Medium): potential of the medium

Endress+Hauser
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Connection examples for standard situations

Unlined and grounded metal pipe

= Potential equalization is via the measuring pipe.
= The medium is set to ground potential.

Starting conditions:
= Pipes are correctly grounded on both sides.
= Pipes are conductive and at the same electrical potential as the medium

AD044854

» Connect the connection housing of the transmitter or sensor to ground potential by means of the
ground terminal provided for this purpose.

Unlined metal pipe

= Potential equalization is via the ground terminal and pipe flanges.
® The medium is set to ground potential.

Starting conditions:
= Pipes are not sufficiently grounded.
= Pipes are conductive and at the same electrical potential as the medium

i

DN <300 DN > 350

A0042089

Connect both sensor flanges to the pipe flange via a ground cable and ground them.

2. Connect the connection housing of the transmitter or sensor to ground potential by means of
the ground terminal provided for this purpose.

ﬂ = For DN < 300 (12"): Mount the ground cable directly on the conductive flange coating of the
sensor with the flange screws.
= For DN > 350 (14"): Mount the ground cable directly on the metal transport bracket. Observe
screw tightening torques: see the Brief Operating Instructions for the sensor.

Plastic pipe or pipe with insulating liner

= Potential equalization is via the ground terminal and ground disks.
= The medium is set to ground potential.

28
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Starting conditions:

= The pipe has an insulating effect.

s Low-impedance medium grounding close to the sensor is not guaranteed.
s Equalizing currents through the medium cannot be ruled out.

&

PE=P,=P,

A0044856

1. Connect the ground disks to the ground terminal of the connection housing of the transmitter
or sensor via the ground cable.

2. Connect the connection to ground potential.

Connection example with the potential of the medium not equal to the protective ground

In these cases, the medium potential can differ from the potential of the device.

Metal, ungrounded pipe

The sensor and transmitter are installed in a way that provides electrical insulation from PE, e.g.
applications for electrolytic processes or systems with cathodic protection.

Starting conditions:
s Unlined metal pipe
s Pipes with an electrically conductive liner

A0042253

1. Connect the pipe flanges and transmitter via the ground cable.
Route the shielding of the signal lines via a capacitor (recommended value 1.5uF/50V).

Device connected to power supply such that it is floating in relation to the protective earth
(isolation transformer). This measure is not required in the case of 24V DC supply voltage
without PE (= SELV power unit).

Connection examples with the potential of medium not equal to protective earth with the
"Measurement isolated from ground" option

In these cases, the medium potential can differ from the potential of the device.

Introduction

The "Measurement isolated from ground" option enables the galvanic isolation of the measuring
system from the device potential. This minimizes harmful equalizing currents caused by differences

Endress+Hauser

Page 236 of 735 29



Proline Promag W 400

in potential between the medium and the device. The "Measurement isolated from ground" option is
optionally available: order code for "Sensor option', option CV
Operating conditions for the use of the "Measurement isolated from ground" option

Device version Compact version and remote version (length of connecting
cable < 10 m)

Differences in voltage between medium potential | As small as possible, usually in the mV range
and device potential

Alternating voltage frequencies in the medium Below typical power line frequency in the country
or at ground potential (PE)

To achieve the specified conductivity measuring accuracy, a conductivity calibration is
recommended when the device is installed.

A full pipe adjustment is recommended when the device is installed.

Plastic pipe

Sensor and transmitter are correctly grounded. A difference in potential can occur between the
medium and protective earth. Potential equalization between Py; and PE via the reference electrode
is minimized with the "Measurement isolated from ground" option.

Starting conditions:
= The pipe has an insulating effect.
s Equalizing currents through the medium cannot be ruled out.

AD044855

1. Use the "Measurement isolated from ground" option, while observing the operating conditions
for measurement isolated from ground.

2. Connect the connection housing of the transmitter or sensor to ground potential by means of
the ground terminal provided for this purpose.

Metal, ungrounded pipe with insulating liner

The sensor and transmitter are installed in a way that provides electrical insulation from PE. The
medium and pipe have different potentials. The "Measurement isolated from ground" option
minimizes harmful equalizing currents between Py, and Pp via the reference electrode.

Starting conditions:
= Metal pipe with insulating liner
s Equalizing currents through the medium cannot be ruled out.

A0044857
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1. Connect the pipe flanges and transmitter via the ground cable.
Route the shielding of the signal cables via a capacitor (recommended value 1.5pF/50V).

Device connected to power supply such that it is floating in relation to the protective earth
(isolation transformer). This measure is not required in the case of 24V DC supply voltage
without PE (= SELV power unit).

4. Use the "Measurement isolated from ground" option, while observing the operating conditions
for measurement isolated from ground.

Terminals

Transmitter
= Supply voltage cable: plug-in spring terminals for wire cross-sections
0.5 to 2.5 mm? (20 to 14 AWG)
= Signal cable: plug-in spring terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)
= Electrode cable: spring terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)
= Coil current cable: spring terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)

Sensor connection housing
Spring terminals for wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)

Cable entries

Cable entry thread
s M20x 1.5
= Via adapter:

= NPT %"

s G

Cable gland
= For standard cable: M20 x 1.5 with cable ® 6 to 12 mm (0.24 to 0.47 in)
= For armored cable: M20 x 1.5 with cable ® 9.5 to 16 mm (0.37 to 0.63 in)

ﬂ If metal cable entries are used, use a grounding plate.

Cable specification

Permitted temperature range

= The installation guidelines that apply in the country of installation must be observed.

= The cables must be suitable for the minimum and maximum temperatures to be expected.
Power supply cable (incl. conductor for the inner ground terminal)

Standard installation cable is sufficient.
Signal cable

Current output 0/4 to 20 mA

Standard installation cable is sufficient.

Current output 4 to 20 mA HART

A shielded cable is recommended. Observe grounding concept of the plant.

Pulse/frequency/switch output

Standard installation cable is sufficient.

Status input

Standard installation cable is sufficient.

[BUS DP

The [EC 61
every transmission rate:

Cable type A \

Characteristic impedance | 135 to 165 Q at a measuring fWo MHz

Cable capacitance <30 pF/m \

Wire cross-section > 0.34 mm? (22 AWG) \

—

dard specifies two types of cable (A and B) for the bus line which can be used for
e type A is recommended.

Endress+Hauser
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S

Cm\

Twisted pairs

Loop resistance \5\110 Q/km
Signal damping Mawntire length of the cable cross-section
Shield

Copper braided shieldin ided shielding with foil shield. When grounding
the cable shield, observe the grounttsg.concept of the plant.

For further information on planning and installing PROFIBUS networks see:

Operating Instruction
(BA00034S)

s "PROFIBUS DP/PA: Guidelines for planning and commissioning"

/TIA-485 standard specifies two types of cable (A and B) for the bus line which can be used
ansmission rate. Cable type A is recommended.

Cable type \

A

Characteristic impedaxh\

\135 to 165 Q at a measuring frequency of 3 to 20 MHz

Cable capacitance

%’\f/m

Wire cross-section

>0.34 M AWG)

Cable type

Twisted pairs \

Loop resistance

<110 Q/km \

Signal damping Max. 9 dB over the entire lenme cable cross-section
Shield Copper braided shielding or braided shi®ding with foil shield. When grounding
the cable shield, observe the grounding condst of the plant.
EtherNet/IP

The standard ANSI/TIA/EIA-568-B.2 Annex specifies CAT 5 as the minimum catego

used for EtherNet/IP. CAT

For more information on planning and installing EtherNet/IP networks, please refer to the
"Media Planning and Installation Manual. EtherNet/IP" of ODVA Organization

5e and CAT 6 are recommended.

Connecting cable for remote version

Electrode cable

detection (EPD)

Standard cable 3 x0.38 mm? (20 AWG) with common, braided copper shield
(® ~9.5 mm (0.37 in)) and individual shielded cores
Cable for empty pipe 4 x0.38 mm? (20 AWG) with common, braided copper shield

(® ~9.5 mm (0.37 in)) and individual shielded cores

Conductor resistance

<50 Q/km (0.015 Q/ft)

Capacitance: core/shield

<420 pF/m (128 pF/ft)

Operating temperature

-20to +80°C (-4 to +176 °F)

Coil current cable

Standard cable

3 x0.75 mm? (18 AWG) with common, braided copper shield
(® ~9 mm (0.35 in))

Conductor resistance

<37 Q/km (0.011 Q/ft)

Capacitance: core/core,
shield grounded

<120 pF/m (37 pF/ft)

32
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Operating temperature -20to +80°C (-4 to +176 °F)
Test voltage for cable < AC 1433 Vrms 50/60 Hz or > DC 2026 V
insulation

A0029151

13 Cable cross-section

Electrode cable
Coil current cable
Core

Core insulation
Core shield

Core jacket

Core reinforcement
Cable shield

Outer jacket

N OOV W =T Q

A connecting cable can be ordered from Endress+Hauser for [P68:

= Pre-terminated cables that are already connected to the sensor

= Pre-terminated cables, where the cables are connected by the customer onsite (incl. tools for
sealing the connection compartment)

Armored connecting cable

Armored connecting cables with an additional, reinforcing metal braid should be used:
= When laying the cable directly in the ground

s Where there is a risk of damage from rodents

s Use as per IP68 degree of protection

ﬂ Armored connecting cables with an additional, reinforcing metal braid can be ordered from
Endress+Hauser > B 103.
Operation in environments with strong electrical interference

The measuring system meets the general safety requirements - 102 and EMC specifications
> B 48.

Grounding is by means of the ground terminal provided for the purpose inside the connection
housing. The stripped and twisted lengths of cable shield to the ground terminal must be as short as
possible.

Performance characteristics

Reference operating

s Error limits following DIN EN 29104, in future ISO 20456

conditions = Water, typically +15 to +45 °C (+59 to +113 °F); 0.5 to 7 bar (73 to 101 psi)
= Data as indicated in the calibration protocol
= Accuracy based on accredited calibration rigs according to ISO 17025
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Proline Promag W 400

Maximum measured error

Volume flow

= +0.5 % o.r. + 1 mm/s (0.04 in/s)
= Optional: +0.2 % o.r. £ 2 mm/s (0.08 in/s)

ﬂ Fluctuations in the supply voltage do not have any effect within the specified range.

Error limits under reference operating conditions

[%]
2.5
2.0
| 0.5%]|
1.5
0.2 %
1.0 \
0.5 S S AARa AR
0 7
0 1 2 4 6 8 10 [m/s]
[ I I I I I 1 v
0 5 10 15 20 25 30 32 Ift/sl
14  Maximum measured error in % o.r.
Flat Spec
For Flat Spec in the range vq 5 (Vg ) Up to v,y the measured error is constant.
[%)]
2.5
2.0
| 0.5%]|
1.5
0.2 %
1.0
0.5
0
0 [m/s]
T T T v
0 Vos Vo Vinax [ft/s]
A0017051
15  Flat Specin % o.r.
———> Flat Spec flow values 0.5 %
Nominal diameter Vo5 Vinax
[mm)] [in] [m/s] [ft/s] [m/s] [ft/s]
25 to 600 1to24 0.5 1.64 10 32
50 to 300 Y 2to 12 0.25 0.82 5 16
1) Order code for "Design’, option C
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Wes 0.2 %

Nominalma\

Vo.2

Vmax

1) Order code for "Design’, option C

Electrical conductivity

The values apply for:
= Measurements at a reference temperature of 25 °C (77 °F)
At different temperatures, attention must be paid to the temperature coefficient of the medium
(typically 2.1 %/K)
= Device version: compact version - transmitter and sensor form a mechanical unit
= Devices installed in a metal pipe or in a non-metal pipe with ground disks

= Devices whose potential equalization was performed according to the instructions in the

associated Operating Instructions

jmm] [in] \Iﬁm\ [ft/s] [m/s] [£t/s]
T —
25 t0 600 1to 24 15 AT~ 10 32
° ° \\
D 2 to 12 ) 1.97 4 1
50 to 300 to 0.6 9 — 3
\

Conductivity [pS/cm] Measured error [%] o. r.
5t0 20 +20%
20to 20000 + 10%
20000 to 100000 +20%
(%]
+30
+20
+10 BN _—
0
-10
-20 ~ ~~
=30
10° 10t 10 10 10* 10° 108 [pS/cm]
16  Measured error

Accuracy of outputs

The outputs have the following base accuracy specifications.

Current output

Accuracy Max. £5 pA

Pulse/frequency output

o.r. = of reading

Accuracy Max. +50 ppm o.r. (over the entire ambient temperature range)

Repeatability

o.r. = of reading

Volume flow

max. £0.1 % o.r. £ 0.5 mm/s (0.02 in/s)

Endress+Hauser
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Electrical conductivity
Max. £5 % o.r.

Influence of ambient Current output

temperature o.r. = of reading

‘ Temperature coefficient ‘ Max. £0.005 % o.r./°C

Pulse/frequency output

‘ Temperature coefficient ‘ No additional effect. Included in accuracy. ‘
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Installation

Mounting location

= Do not install the device at the highest point of the pipe.
= Do not install the device upstream from a free pipe outlet in a down pipe.

A0042131

A0042317

Installation near valves

Install the device in the direction of flow upstream from the valve.

A0041091

Installation upstream from a down pipe

Negative pressure in the measuring pipe can damage the liner!
» If installing upstream from down pipes with a length h > 5 m (16.4 ft), install a siphon with a
vent valve downstream from the device.

ﬂ This arrangement prevents the stoppage of liquid flow and the formation of air pockets.

Endress+Hauser
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f

A0028981
1 Ventvalve
Pipe siphon
h  Length of down pipe

\)

Installation with partially filled pipes

= Partially filled pipes with a gradient require a drain-type configuration.
= The installation of a cleaning valve is recommended.

ﬂ No inlet and outlet runs for devices with the order code for 'Design": Option C, H, [, J or K.

Installation near pumps

Negative pressure in the measuring pipe can damage the liner!

» In order to maintain the system pressure, install the device in the flow direction downstream
from the pump.

» Install pulsation dampers if reciprocating, diaphragm or peristaltic pumps are used.

A0041083

ﬂ = Information on the liner's resistance to partial vacuum » B 51
= Information on the measuring system's resistance to vibration and shock > & 47

Installation of very heavy devices
Support required for nominal diameters of DN > 350 mm (14 in).

Damage to the device!

If incorrect support is provided, the sensor housing could buckle and the internal magnetic coils could
be damaged.

» Only provide supports at the pipe flanges.

38
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A0041087

Installation in event of pipe vibrations

A remote version is recommended in the event of strong pipe vibrations.

Pipe vibrations can damage the device!

» Do not expose the device to strong vibrations.
» Support the pipe and fix it in place.

» Support the device and fix it in place.

» Mount the sensor and transmitter separately.

N V2
A

N
\
—

7

L L>10m(33f) |

VA

A0041092

ﬂ Information on the measuring system's resistance to vibration and shock > & 47

Orientation The direction of the arrow on the sensor nameplate helps you to install the sensor according to the
flow direction (direction of medium flow through the piping).
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Orientation Recommendation
Vertical orientation (4[4
4
A0015591
Horizontal orientation, transmitter at top [ ] 1
A0015589
Horizontal orientation, transmitter at VR
bottom #
A0015590
Horlzontal orientation, transmitter at 'II'D]'"'
side
A0015592
1) Applications with low process temperatures may decrease the ambient temperature. To maintain the
minimum ambient temperature for the transmitter, this orientation is recommended.
2) Applications with high process temperatures may increase the ambient temperature. To maintain the
maximum ambient temperature for the transmitter, this orientation is recommended.
3) To prevent the electronics module from overheating in the case of a sharp rise in temperature (e.g. CIP or

SIP processes), install the device with the transmitter component pointing downwards.
4) With the empty pipe detection function switched on: empty pipe detection only works if the transmitter
housing is pointing upwards.

Vertical

Optimum for self-emptying pipe systems and for use in conjunction with empty pipe detection.

~
::-—_»

A0015591

Horizontal

= [deally, the measuring electrode plane should be horizontal. This prevents brief insulation of the
measuring electrodes by entrained air bubbles.

= Empty pipe detection only works if the transmitter housing is pointing upwards as otherwise there
is no guarantee that the empty pipe detection function will actually respond to a partially filled or

empty measuring tube.
; 1

, 79\,

@)

S
O -~

_._4/ 3

A0029344

1 EPD electrode for empty pipe detection
2 Measuring electrodes for signal detection
3 Reference electrode for potential equalization

Inlet and outlet runs Installation with inlet and outlet runs

Installation requires inlet and outlet runs: devices with the order code for 'Design", option D, E, F and
G.
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Installation with elbows, pumps or valves

To avoid a vacuum and to maintain the specified level of accuracy, install the device upstream from
assemblies that produce turbulence (e.g. valves, T-sections) and downstream from pumps, wherever
possible.

Maintain straight, unimpeded inlet and outlet runs.

>5 xDN 22 x DN

>k

i

O %
ra

A0028997

=
=

>2 xDN

—
=
=

A0042132

Installation without inlet and outlet runs

Depending on the device design and installation location, the inlet and outlet runs can be reduced or
omitted entirely.

Maximum measured error
When the device is installed with the inlet and outlet runs described, a maximum measured
error of +0.5 % of the reading +1 mm/s (0.04 in/s) can be guaranteed.

Devices and possible order options

Order code for "Design"

Option Description Design
C Fixed flange, constricted measuring tube, O x DN Constricted measuring tube )
inlet/outlet runs
H Lap joint flange, O x DN inlet/outlet runs Full Bore 2!
I Fixed flange, O x DN inlet/outlet runs
] Fixed flange, short installed length, O x DN inlet/

outlet runs

K Fixed flange, long installed length, O x DN inlet/
outlet runs

1) "Constricted measuring tube" stands for a reduction of the internal diameter of the measuring tube. The
reduced internal diameter causes a higher flow velocity inside the measuring tube.
2) "Full Bore" stands for the full diameter of the measuring tube. There is no pressure loss with a full diameter.

Installation before or after bends

Installation without inlet and outlet runs is possible: devices with the order code for "Design", option
C H,I,Jand K.
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>0 xDN

g

Installation downstream of pumps

Installation without inlet and outlet runs is possible: devices with the order code for "Design’, option
C,Handl

In the case of devices with the order code for
'Design’, option ] and K, an inlet run of only > 2 *DN
> 2 x DN must be taken into consideration. ‘

=

Installation upstream of valves

Installation without inlet and outlet runs is possible: devices with the order code for "Design’, option
C,Handl

In the case of devices with the order code for
"Design", option ] and K, an outlet run of only 2 1xDN
> 1 x DN must be taken into consideration. ‘

—
=
=

Installation downstream of valves

Installation without inlet and outlet runs is possible if the valve is 100% open during operation:
devices with the order code for 'Design’, option C, H and L.

In the case of devices with the order code for
"Design’, option ] and K, an inlet run of only 22 xDN
> 2 x DN must be taken into consideration if the ‘
valve is 100% open during operation.

P
=
=

Adapters

Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-
diameter pipes. The resultant increase in the rate of flow improves measuring accuracy with very
slow-moving fluids.

The nomogram shown here can be used to calculate the pressure loss caused by reducers and

expanders:

s Calculate the ratio of the diameters d/D.

= From the nomogram read off the pressure loss as a function of flow velocity (downstream from
the reduction) and the d/D ratio.

ﬂ The nomogram only applies to liquids with a viscosity similar to that of water.
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100 [mbar]

8m/s
7 m/s
6 m/s

5m/s \\\

bm/s & o

3m/s i
O\
\
\\\\\
max. 8° 2 m/s
AN
1 DA
d
Yy ; \

1m/s

05 06 07 08 09 d/D

A0029002

Length of connecting cable

To obtain correct measurement results, observe the permitted connecting cable length of L,,,. This
length is determined by the conductivity of the fluid. If measuring liquids in general: 5 pS/cm

[pS/cm]
200

100
Lmax
5 —

[m]

L max
I I I I I T [ft]
0 200 400 600

A0016539
17  Permitted length of connecting cable
Colored area =permitted range
L.ax=length of connecting cable in [m] ([ft])
[uS/cm] =fluid conductivity

Special mounting
instructions

Display guard

To ensure that the optional display quard can be easily opened, maintain the following minimum
head clearance: 350 mm (13.8 in)

Immersion in water

ﬂ = Only the remote version of the device with IP68 protection, Type 6P is suitable for
underwater use: order code for "Sensor option', options CB, CC, CD, CE and CQ.
= Pay attention to regional installation instructions.

If the maximum water depth and operating duration is exceeded, this can damage the device!
» Observe the maximum water depth and operating duration.
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Order code for 'Sensor option', options CB, CC

s For the operation of the device under water
s Operating duration at a maximum depth of:
= 3 m (10 ft): permanent use
= 10 m (30 ft): maximum 48 hours

Order code for 'Sensor option', option CQ "Temporarily water-proof "

= For the temporary operation of the device under non-corrosive water
» Operating duration at a maximum depth of:
3 m (10 ft): maximum 168 hours

Order code for 'Sensor option', options CD, CE

the operation of the device under water and in saline water
ing duration at a maximum depth of:

Jpermanent use
= 10m (30 ft): imum 48 hours

< 3 (< 10)

~<

A0042412

Use in buried applications

Only the remote version of the device with IP68 protection is suitable for use in buried
jcations: order code for "Sensor option', options CD and CE.

AD042646
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Mounting the transmitter
housing

Wall mounting

\

N 17(067) ==
- - e -
N

_

5.8 (0.23)
‘ 149 (5.85) \

18  Engineering unit mm (in)

Post mounting

A002052 3\

4x[O[sw 10

2 20..
(80.79..

.70
.2.75)

19  Engineering unit mm (in)

029051

Environment
Ambient temperature range Transmitter -40 to +60 °C (40 to +140 °F)
Local display -20to +60 °C (-4 to +140 °F), the legibility of the local display may be

impaired at temperatures outside the temperature range.
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Sensor

= Process connection material, carbon steel:
-10to +60 °C (+14 to +140 °F)

= Process connection material, stainless steel:
-40 to +60 °C (-40 to +140 °F)

If both the ambient and the medium temperatures are high, mount the
sensor separately from the transmitter.

Liner

Do not exceed or fall below the permitted temperature range of the liner
> B48.

If operating outdoors:

= Install the measuring device in a shady location.

= Avoid direct sunlight, particularly in warm climatic regions.

= Avoid direct exposure to weather conditions.

= If the compact version of the device is insulated at low temperatures, the insulation must also

include the device neck.

= Protect the display against impact.
= Protect the display from abrasion, e.g. caused by sand in desert areas.

ﬂ Display guard available as an accessory > & 103.

Temperature tables

Observe the interdependencies between the permitted ambient and fluid temperatures when
operating the device in hazardous areas.

. For detailed information on the temperature tables, see the separate document entitled "Safety
Instructions" (XA) for the device.

Storage temperature The storage temperature corresponds to the operating temperature range of the transmitter and the

sensor - 45,

= Protect the measuring device against direct sunlight during storage in order to avoid unacceptably

high surface temperatures.

= Select a storage location where moisture cannot collect in the measuring device as fungus or
bacteria infestation can damage the liner.
= If protection caps or protective covers are mounted these should never be removed before

installing the measuring device.

Atmosphere If a plastic transmitter housing is permanently exposed to certain steam and air mixtures, this can

damage the housing.

ﬂ In cases of doubt, please contact the Sales Center.

Degree of protection S Transmitter
= [P66/67, type 4X enclosure

= When housing is open: IP20, type 1 enclosure
= Display module: IP20, type 1 enclosure

Sensor

Compact and remote version

—> 1P66/67, type 4X enclosure

Option C6 Chosen:
Class | Div 2

Optionally available for compact and remote version:

Order code for "Sensor option', option CA, C3

= [P66/67, type 4X enclosure

= Fully welded, with protective coating as per EN ISO 12944 C5-M
= For the operation of the device in corrosive environments

46
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Optionally available for remote version:

Order code for "Sensor option", option CB, CC
= [P68, type 6P enclosure
= Fully welded, with protective coating as per EN ISO 12944 C5-M/Im1 and EN 60529
= For the operation of the device under water
s Operating duration at a maximum depth of:
= 3 m (10 ft): permanent use
= 10 m (30 ft): maximum 48 hours

Order code for "Sensor option', option CQ
= [P68, type 6P, temporarily waterproof
= Sensor with aluminum half-shell housing
= For the temporary operation of the device under non-corrosive water
= Operating duration at a maximum depth of:
3 m (10 ft): maximum 168 hours

Order code for "Sensor option", option CD, CE
= [P68, type 6P enclosure
= Fully welded, with protective coating as per EN ISO 12944 Im2/Im3 and EN 60529
= For the operation of the device in buried applications
= For the operation of the device under water and in saline water
s Operating duration at a maximum depth of:
= 3 m (10 ft): permanent use
= 10 m (30 ft): maximum 48 hours

Vibration- and shock-
resistance

—

Sinusoidal vibration according to IEC 60068-2-6

Compact version; order code for "Housing", option A "Compact, aluminum, coated"
= 2 to 8.4 Hz, 3.5 mm peak
= 8.4t0 2000 Hz, 1 g peak

Compact version; order code for "Housing', option M "Compact, polycarbonate"
= 2 to 8.4 Hz, 7.5 mm peak
= 8.4t0 2000 Hz, 2 g peak

Remote version; order code for "Housing", option N "Remote, polycarbonate" and option P 'Remote,
aluminum, coated"

= 2 to 8.4 Hz, 7.5 mm peak

= 8.4t0 2000 Hz, 2 g peak

Vibration broad-band random, according to IEC 60068-2-64

Compact version; order code for "Housing', option A "Compact, aluminum, coated"
= 10 to 200 Hz, 0.003 g2/Hz

= 200 to 2000 Hz, 0.001 g2/Hz

= Total: 1.54 g rms

Compact version; order code for "Housing', option M "Compact, polycarbonate"
= 10 to 200 Hz, 0.01 g%/Hz

= 200 to 2000 Hz, 0.003 g2/Hz

= Total: 2.70 g rms

Remote version; order code for "Housing", option N "Remote, polycarbonate" and option P "Remote,
aluminum, coated"

= 10to 200 Hz, 0.01 g%/Hz

= 200 to 2000 Hz, 0.003 g?/Hz

s Total: 2.70 g rms

Shock half-sine, according to IEC 60068-2-27

= Compact version; order code for "Housing", option A "Compact, aluminum, coated"
6ms30g
= Compact version; order code for "Housing", option M "Compact, polycarbonate"
6 ms50g
= Remote version; order code for "Housing", option N 'Remote, polycarbonate" and option P 'Remote,
aluminum, coated"
6ms50g

Rough handling shocks according to IEC 60068-2-31
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Mechanical load

= Protect the transmitter housing against mechanical effects, such as shock or impact; the use of the

remote version is sometimes preferable.
= Never use the transmitter housing as a ladder or climbing aid.

Electromagnetic
compatibility (EMC)

= As per IEC/EN 61326 and NAMUR Recommendation 21 (NE 21)
= Complies with emission limits for industry as per EN 55011 (Class A)

= Device version with PROFIBUS DP: Complies with emission limits for industry as per EN 50170

Volume 2, [EC 61784

The following applies for PROFIBUS DP: If baud rates > 1.5 MBaud, an EMC cable entry must be

used and the cable shield must continue as far as the terminal wherever possible.
Details are provided in the Declaration of Conformity.

Process

Medium temperature range

= 0to+80°C (+32 to +176 °F) for hard rubber, DN 50 to 3000 (2 to 120"
= -20to +50°C (-4 to +122 °F) for polyurethane, DN 25 to 1200 (1 to 48"

_ -20to +90 °C (-4 to +194 °F) for PTFE, DN 25 to 300 (1 to 12")

1
T,

['’F] | [C]
1401 60
100+ 40
] 20
)
0920
-404 -40

-20-10 0 10 20 30 40 50 60 70 80 90 [C]

T

T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ 1 F

0 50 100 150 200 [F]

T, Ambient temperature
Tr  Medium temperature

A0038130

1 Colored area: The ambient temperature range of =10 to =40 C (+14 to =40 F) and the medium temperature

range of =10 to =20 °C (+14 to -4 °F) only apply for stainless flanges

ﬂ The permitted fluid temperature in custody transfer is 0 to +50 °C (+32 to +122 °F).

Conductivity >5 uS/cm for liquids in general.
ﬂ = Note that in the case of the remote version, the requisite minimum conductivity additionally
depends on the length of the connecting cable > B 43.
s Maximum measured error for electrical conductivity - 35.
Pressure/temperature The following pressure/temperature diagrams apply to all pressure-bearing parts of the device and
ratings not just the process connection. The diagrams show the maximum permissible medium pressure

depending on the specific medium temperature.
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Wconnection: fixed flange according to EN 1092-1 (DIN 2501)

\g;i[barl
N 40

[ 1]
1 PN40 B ——_ .
500 35N i
i N
30
4007 N\
] PN25
3009 20 \\
200 | PN16 ~
110
1004 1EN10
] PN 6 S
0J o . N

T
-30-20-10 0O 10 20 30 4050 60 70 80 9

[ T [ T
-20 0

T T T ‘ T
50

I
100

I
150

[ 1
200 [°F]

20  Process connection material: stainless steel (-20 °C (-4 °F)); carbon steel (-10 °C (14 °F))

%s connection: fixed flange according to ASME B16.5

‘\~\‘\\J£§g~[baﬂ
9

800{\£¥l\

700 °0

6007 40
500
130

Class

400+
20

300
10

100

N

200
0J o ‘

Cl‘ass ‘150
|

.

T -
-30-20-10 0 10 20 30 40 50 60 70 80

[ T [ T
-20 0

T T T [ T
50

I
100

I
150

[ 1
200[°F]

|21

Process connection material: stainless steel

AODBN

[psi] [bar]

9007 60

800
1 50

Class 300

700
40

600+
30

Class 150

500
20
200

400
1007 10

300
0J o

-30-20-10 0 10 20 30 4050 60 70 80 90

T

[ T ‘ T
-20 0

T T T ‘ T
50

I
100

I
150

1
200 [F]

®22

Process connection material: carbon steel

AO0038121-EN
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Process connection: fixed flange according to JIS B2220

[psi] [bar]
1 30
400+
30019 20
| 20K
200+
1 10
1004 10K
0

-30-20-10 0 10 20 30 4050 60 70 80 90 [C]

I T [ T T T T [ T T T T [ T T T T [ T T T T [ 1
-20 0 50 100 150 200[°F]

A0038124-EN

23 Process connection md{erial: stainless steel (-20 °C (-4 °F)); carbon steel (-10 °C (14 °F))

Process connection: fixed flan

[psi] [bar] \

according to AWWA C207

| N
160i 11 (lassD
N\ —
1401 10 \ T
1207 g \
01 0

\ °
-30-20-10 0 10 20 30\050 60 70 80 90 [C]

r T [ T T T T [ T T T T [ T T T [ T T T T [ 1
-20 0 50 100‘\ 150 2001°F

24 Process connection material: carbon steel

A0038126-EN

Process connection: fixed flange according to AS 2129

[psi] [bar] \
1 30

400 \
3001 20 A
2007 TableE
110
100+
04 o
-30-20-10 0 10 20 30 4050 60 70 80 90 [C]
I T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ 1
-20 0 50 100 150 200[°F]
® 25  Process connection material: carbon steel \
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Process connection: fixed flange according to AS 4087

[psi] [bar]
.25
3001 20
| PN16

2004 1°
1 10
lOOi 5

0~ 0 .

-30-20-10 0 10 20 30 4050 60 70 80 90 [C]

I T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ 1
-20 0 50 100 150 200 [°F]

A0038128-EN

26  Process cognection material: carbon steel

Process connection:
(DIN 2501) and ASM

p joint flange/lap joint flange, stamped plate according to EN 1092-1
16.5; DN 25 to 300 (1 to 12")

[psi] [bar]
. 25 1 2
300 20 /
| 15 N T T T

200+

10 -—
100 \
0~ 0 .
-30-20-10 0 %0 20 30 4050 60 70 80 90 [C]
I T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ 1
-20 0 50\ 100 150 200 [°F]

27  Process connection material: stainless steel (-20 § (-4 °F)); carbon steel (-10 °C (14 °F))

1 Lap joint flange PN16/ Class150
2 Lap joint flange, stamped plate PN10, lap joint flange PN

Ul

A0038129-EN

Pressure tightness

Liner: hard rubber \

Limit values for absolute presiure in [mbar] ([psi]) for medium
tempengtures:

[mm] [in] °F) +80 °C (+176 °F)
50 ... 3000 2..120 0 (0) 0 (0) \ 0 (0)

Nominal diameter

+25 °C (+77 °F) +50 °C (+1

Liner: polyurethane

Nominal diameter Limit values for absolute pressure in [mbar] ([psi]) f(%ﬁum temperatures:

[mm] [in] +25 °C (+77 °F) +50 °8 (+122 °F)

25..1200| 1..48 0(0) 0\)

Liner: PTFE

[mm] [in] +25 °C (+77 °F) +90 °C (+194 °F)

25 1 0(0) 0(0) \

40 2 0(0) 0(0) \

AY

Nominal diameter Limit values for absolute pressure in [mbar] ([psi]) for medium tenﬁmres:
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Nominal diameter Limit values for absolute pressure in [mbar] ([psi]) for medium temperatures:
[mm] [in] +25 °C (+77 °F) +90 °C (+194 °F)
— 50 2 0(0) 0(0)
65 2% 0 (0) 40 (0.58)
% 80 3 0(0) 40 (0.58)
100 4 0 (0) 135 (2.0)
125 5 135 (2.0) 240 (3.5)
150 6 135 (2.0) 240 (3.5)
200 8 200 (2.9) 290 (4.2)
250 10 330 (4.8) 400 (5.8)
300 12 400 (5.8) 500 (7.3)
Flow limit The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The

optimum velocity of flow is between 2 to 3 m/s (6.56 to 9.84 ft/s). Also match the velocity of flow
(v) to the physical properties of the medium:

= v <2 m/s (6.56 ft/s): for abrasive media (e.g. potter's clay, lime milk, ore slurry)

= v > 2 m/s (6.56 ft/s): for media producing buildup (e.g. wastewater sludge)

ﬂ A necessary increase in the flow velocity can be achieved by reducing the sensor nominal
diameter.

For an overview of the full scale values for the measuring range, see the "Measuring range"
section > B 8

ﬂ For custody transfer, the applicable approval determines the permitted measuring range.

Pressure loss = No pressure loss occurs if the sensor is installed in a pipe with the same nominal diameter.
\Qessure losses for configurations incorporating adapters according to DIN EN 545 > B 42
i| [mbar|
779N800
6 450 DN65
1/,
400 (214")
>7 350
4 300
250
7 200
24 150
100
1 -
50
0o- 0 5
0 10 20 30 40 50 60 70 80 90 1NO 120 [m3/h]
0 50 100 150 200 250 300 350 400 450 5 [gal/min]|

A0032667-EN

28  Pressure loss DN 50 to 80 (2 to 3') for order code for 'Design’, option C 'Fixed flange, consthgted
measuring tube’, 0 x DN inlet/outlet runs"
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|[psi]  |mbar]|
137 900
\1’2; 800 / DI\‘IZB‘O—
DN125 DN150 |/ DN200 (107
10-\0Q** (‘5") / / (6" /* (8 //
2' 600 |DNQO /
] .
7{ soo| \74 / DN300
61 400 N / 12
; I Q% pd
4] 300 // N/ > -
31 200 / v ~
i' 100 / // e <\
N éé—/——'ﬁ/// \\

0
0 200 400 600 800 1000 1200 1400\15@ 1800 [m3/h|

0 1000 2000 3000 4000 5000 6000 7000 “8Q00 lgal/minl

A0032668-EN

29 Pressure loss DN 100 to 300 (4 to 12") for order code for "'Design", option C "Fixed flange, conSegicted

measuring tube', O x DN inlet/outlet runs"

System pressure Installation near pumps - 38

Vibrations Installation in event of pipe vibrations > 39
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Custody transfer mode

The measuring device is optionally tested in accordance with OIML R49 and has an EU type-
examination certificate according to Measuring Instruments Directive 2014/32/EU for service
subject to legal metrological control (‘custody transfer') for cold water (Annex III).

The permitted medium temperature in these applications is 0 to +50 °C (+32 to +122 °F).

The device is used with a legally controlled totalizer on the local display and optionally with legally
controlled outputs.

Measuring devices subject to legal metrological control totalize in both directions, i.e. all the outputs
consider flow components in the positive (forward) and negative (reverse) flow direction.

Generally a measuring device subject to legal metrological control is secured against tampering by
seals on the transmitter or sensor. These seals may normally only be opened by a representative of
the competent authority for legal metrology controls.

After putting the device into circulation or after sealing the device, operation is only possible to a
limited extent.

Detailed ordering information is available from your local Endress+Hauser sales center for national
approvals (outside Europe) as cold water meters based on OIML R49.

Mechanical construction

Dimensions in SI units

Compact version

Order code for 'Housing", option A "Compact, aluminum, coated" or option M "Compact, polycarbonate"

A G
H I
|
|
: t ;
O 0O ! D
| I
L] = U]
| I
. : e <3 oS
[ | [ 4 | \\
| | | 3 :
A IRt e |t _.4‘._@)_)_ v
1_\ : I_: A \\\\:,/’/
. ¥ .
[ I
L M
I
AD033790
A GY H 1
[mm] [mm] [mm] [mm]
167 193 90 103
1) Depending on the cable gland used: values up to + 30 mm
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DN 25 to 300 mm (1 to 12 in): Sensor with aluminum half-shell housing

DN Order code for "Design"
Options D, E, H, I Option C
pY EY FY mY | pY EY FY mY K L
[mm] | [in] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
25 1 84 201 285 120 - - - - 2 200
32 - 84 201 | 285 120 - - - - 2 200
40 1% 84 201 285 120 - - - - 2 200
—>| 50 2 84 201 285 120 84 201 285 120 2 200
65 - 109 226 335 180 84 201 285 120 2 200
—> 80 3 109 226 335 180 84 201 285 120 2 200
100 4 109 226 335 180 109 226 335 180 2 250
125 - 150 266 416 260 109 226 335 180 2 250
150 6 150 266 416 260 109 226 335 180 2 300
200 8 180 291 471 324 150 266 416 260 2 350
250 10 205 316 521 400 150 266 416 260 2 450
300 12 230 341 571 460 180 291 471 324 2 500
1) The dimensions are reference values. They may vary depending on the pressure rating, design and order
option.
2) Depends on the liner > B 90
\QVS’SO to 400 mm (14 to 16 in)
Order code for "Design"
Options E, I
D DY EY FY mY K L
[mm] | [mm] [mm] [mm] [mm] [mm] [mm]
350 14 282 379 679 564 2 550
375 15 08 423 731 616 2 600
400 16 B(N 423 731 616 2 600
\
1) The dimensions are reference valuesThey may vary depending on the pressure rating, design and order
option.
2) Depends on the liner > B 90
DN 450 to 900 mm (18 to 36 in)
Order code for "Design
Options F, J Optio!
DN pY | Y | FY | MY | DY | EY MY | K
[mm] | [in] |[mm]|[mm]|[mm] |[mm]|[mm] | [mm] | [mm] N] [mm] [mm]
450 18 | 290 | 405 | 695 | 580 | 333 | 448 | 781 666\\2’ 600% | 650%
500 20 315 | 430 | 745 | 630 | 359 | 474 | 833 | 717 6003 | 6504
600 24 365 | 480 | 845 | 730 | 411 | 526 | 937 | 821 | 2 0% | 780%
700 28 426 | 541 | 967 | 851 | 512 | 627 | 1139 | 1024 | % | 700 910
750 30 | 463 | 578 | 1041 | 926 | 512 | 627 | 1139|1024 | 2 | 750% 54
AN
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Order code for "Design"

Options F, J Options G, K
DN p? | EY | FY | mY | DY | EY | FY | MY | K L
[mm)] [in] [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] [mm)]

800 32 482 | 597 | 1079 | 964 | 534 | 649 | 1183 | 1065 2 8003 | 1040%

900 36 532 | 647 | 1179 | 1064 | 610 | 725 | 1335|1218 | 2 9003 | 11709

The dimensions are reference values. They may vary depending on the pressure rating, design and order

option.

2) epends on the liner > B 90

3) ON]er code for 'Design’, option F 'Fixed flange, short installed length" and option ] "Fixed flange, short
instlled length, O x DN inlet/outlet runs"

4) Orderode for "Design’, option G "Fixed flange, long installed length" and option K "Fixed flange, long

installe§length O x DN inlet/outlet runs"

DN 1000 to 20008nm (40 to 78 in)

Order code for "Design"
Options F, G, J, K
DN pY EY FY MY K L

[mm] | [in] [mm] [mm] [mm] [mm] [mm] [mm]
1000 40 582 \ 697 1279 1164 2l 10003 | 1300%
- 42 618 \@3 1351 1236 2 1050% | 1365%
1200 48 696 8}\ 1507 1392 2l 12003 | 15609
- 54 809 924\ 1733 1617 2 1350% | 17554
1400 - 809 924 \\ 1733 1617 2 1400% | 1820%
- 60 909 1024 \1933 1817 2 1500% | 1950%
1600 - 909 1024 1\\33 1817 2l 1600% | 20807
- 66 960 1075 203\\ 1919 2 1650% | 21454
1800 72 1016 1131 2147 2032 2 1800% | 2340%
- 78 1127 1242 2369 2254 2 2000% | 2600
2000 - 1127 1242 2369 \\254 2l 2000% | 2600%
1) The dimensions are reference values. They may vary depending §n the pressure rating, design and order

option.

2) Depends on the liner > B8 90

3) Order code for "Design’, option F "Fixed flange, short installed length"
installed length, O x DN inlet/outlet runs"

4) Order code for "Design’, option G 'Fixed flange, long installed length" and
installed length O x DN inlet/outlet runs"

d option ] "Fixed flange, short

tion K '"Fixed flange, long

DN 2200 to 3000 mm (84 to 120 in)

Order code for "Design"
Option F, J
DN pY EV FY MY K L

[mm] | [in] [mm] [mm] [mm] [mm] [mm] \ [mm]

- 84 1227 1342 2569 2454 2) \\zoo
2200 - 1227 1342 2569 2454 2 2230

- 90 1332 1447 2779 2664 2) 240(\
2400 - 1332 1447 2783 2664 2 2400 \

- 96 1431 1546 2977 2861 2) 2450
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Order code for "Design"
OptionF, J
DN pY EY FY mY K L
\ [mm] | [in] [mm] [mm] [mm] [mm] [mm] [mm]
\— 102 1516 1631 3147 3032 2 2600
ZN) - 1442 1557 2999 2883 2 2600
- 108 1602 1718 3320 3204 2l 2750
2800 - 1547 1662 3209 3093 2 2800
- N 1688 1803 3491 3375 2l 2900
3000 - 1647 1762 3409 3293 2 3000
- 120 1774 1889 3663 3547 2l 3050
1) The dimensions ar&reference values. They may vary depending on the pressure rating, design and order
option.
2) Depends on the liner
Remote version

Transmitter remote version

Order code for 'Housing", option N 'Rem®&e, polycarbonate" or option P 'Remote, aluminum coated"

A
. [O] O\i
— \
[mInN Z |
(©) (@)
NS5 5 S

Order code for "Transmitter housing', option P 'Remote, aluminum, coated"

A0033789

A F G N P Q
[mm] [mm] [mm] [mm] [mm] [mm]
167 232 80 187 24 21
Order code for "Transmitter housing', option N 'Remote, polycarbonate”
A F G N P
[mm] [mm] [mm] [mm] [mm] [miyg]
177 234 90 197 17 22 \
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Sensor connection housing

A G
B C
I
i + i
| i
i ©©
F Lt
ra : I 55 -~ e ~
[ ! P! N
| | o , o
,:, ......... Ee=i=o= _ _lr --r _:7@),,‘)_ _ N
I | = N
=1 | [ ~_ -
: LI !
1 [}
L M
A0033784
Aluminum, coated
A B C G
[mm] [mm] [mm] [mm]
148 94 54 136
Poly only in conjunction with order code for 'Sensor option', options CA...CE)
A C G
[mm] [mm] T wml [mm]
113 62 51

DN 25 to 300 mm (1 to 12 in): Sensor with aluminum half-shell housing

DN Order code for "Design"
Options D, E, H, I Option C
DY EY FY mY | pY EY FY mY K L
[mm] | [in] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
25 1 84 200 284 120 - - - - 2 200
32 - 84 200 284 120 - - - - 2 200
40 1% 84 200 284 120 - - - - 2 200
50 2 84 200 284 120 84 200 284 120 2 200
65 - 109 225 334 180 84 200 284 120 2 200
% 80 3 109 225 334 180 84 200 284 120 2 200
% 100 4 109 225 334 180 109 225 334 180 2 250
125 - 150 265 415 260 109 225 334 180 2 250
150 6 150 265 415 260 109 225 334 180 2 300
200 8 180 290 470 324 150 265 415 260 2 350
250 10 205 315 520 400 150 265 415 260 2 450
300 12 230 340 570 460 180 290 470 324 2 500
1) The dimensions are reference values. They may vary depending on the pressure rating, design and order
option.

2) Depends on the liner > & 90
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P\roline Promag W 400

DN 25 to 300 mm (1 to 12 in): Sensor with fully welded carbon steel housing

DN Order code for "Design"
Option E Option C
pY EY FY mY | pY EY FY mY K L

[mm] | [in] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
25 1 70 200 270 140 - - - - 2 200
32 - 70 200 270 140 - - - - 2 200
40 1% 70 200 270 140 - - - - 2 200
50 2 70 200 270 140 70 200 270 140 2 200
\ 65 - 82 225 307 165 70 200 270 140 2 200
\QO 3 87 225 312 175 70 200 270 140 2 200
10\ 4 100 225 325 200 82 225 307 165 2 250
125 \\ - 113 265 378 226 87 225 312 175 2 250
150 \ 134 265 399 269 100 225 325 200 2 300
200 8 \\ 160 290 450 320 113 265 378 226 2 350
250 10 \93 315 508 387 134 265 399 269 2 450
300 12 ZN 340 558 437 160 290 450 320 2 500

1) The dimensions are Neference values. They may vary depending on the pressure rating, design and order
option.

2) Depends on the liner >

DN 350 to 400 mm (14 to 16 in)

Ordgr code for "Design"
tions E, I
DN DY EY FY mY K L
[mm] | [in] [mm] [mm] \ [mm] [mm] [mm] [mm]
350 14 282 379 \{79 564 2 550
375 | 15 308 423 7\ 616 2 550
400 16 308 423 731\ 616 2 600
1) The dimensions are reference values. They may vary depending on the pressure rating, design and order

option.
2) Depends on the liner > B 90

DN 450 to 900 mm (18 to 36 in)

Order code for "Design"
Options F, J Options G, K
DN pY | EY | FY | mY | DY | EY | FY | MY\ K L

[mm] [in] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] [\{n} [mm]

450 18 290 | 405 | 695 | 580 | 333 | 448 | 781 | 666 2N\| 600% | 650
500 20 315 | 430 | 745 | 630 | 359 | 474 | 833 | 717 2 003 | 650%
600 24 365 | 480 | 845 | 730 | 411 | 526 | 937 | 821 2 66@ 7804
700 28 426 | 541 | 967 | 851 | 512 | 627 | 1139 |1024| % | 700 910
750 30 463 | 578 | 1041 | 926 | 512 | 627 | 1139 |1024| 2 | 7507 754
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Order code for "Design"
Options F, ] Options G, K
DN p? | Y | FY | m? | DY | EY | FY | MY | K L
[mm] [in] | [mm]|[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] [mm]
800 32 482 | 597 | 1079 | 964 | 534 | 649 | 1183 |1065| 2 | 800° |1040%
900 36 532 | 647 | 1179 | 1064 | 610 | 725 | 1335|1218 | 2 | 900® |1170%

2)
3)

4)

The dimensions are reference values. They may vary depending on the pressure rating, design and order
option.
Depends on the liner > B8 90

rder code for "'Design’, option F 'Fixed flange, short installed length" and option ] 'Fixed flange, short
ingtalled length, O x DN inlet/outlet runs"
Oragr code for "Design’, option G "Fixed flange, long installed length" and option K "Fixed flange, long
instaNed length O x DN inlet/outlet runs"

DN 1000 to 2000 mm (40 to 78 in)

Order code for "Design"
Options F, G, J, K
DN V¥ EY FY MY K L
[mm)] [in] [mm [mm)] [mm)] [mm)] [mm)] [mm)]
1000 40 582 \\ 697 1279 1164 2l 10003 | 1300%
- 42 618 \733 1351 1236 2 1050% | 1365%
1200 48 696 \{1 1507 1392 2l 12003 | 15609
- 54 809 92\ 1733 1617 2 1350% | 17554
1400 - 809 924 \ 1733 1617 2 1400% | 1820%
- 60 909 1024 ‘\ 1933 1817 2 1500% | 1950%
1600 - 909 1024 \933 1817 2l 1600% | 20807
- 66 960 1075 23{5 1919 2 1650% | 21454
1800 72 1016 1131 214\ 2032 2l 1800% | 23409
- 78 1127 1242 2369 \\ 2254 2 2000° | 2600
2000 - 1127 1242 2369 \2 254 2l 2000% | 2600%
1) The dimensions are reference values. They may vary dependirg on the pressure rating, design and order
2) ;)rfttel?rrllél diameter depends on the liner, see the measuring tube spgcification > & 90
3) Order code for "Design’, option F "Fixed flange, short installed lengtt\and option ] 'Fixed flange, short
installed length, O x DN inlet/outlet runs"
4) Order code for "Design’, option G 'Fixed flange, long installed length" an&option K "Fixed flange, long

DN 2200 to 3000 mm (84 to 120 in)

installed length O x DN inlet/outlet runs"

Order code for "Design"
Option F, J
DN pY EV FY MY K L

[mm)] [in] [mm)] [mm)] [mm)] [mm)] [mm)] \ [mm)]

- 84 1227 1342 2569 2454 2) \2 200
2200 - 1227 1342 2569 2454 2 }s{oo

- 90 1332 1447 2779 2664 2) 243&
2400 - 1332 1447 2783 2664 2 2400\

- 96 1431 1546 2977 2861 2) 2450 \\
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Order code for "Design"
OptionF, J
DN pY EY FY MY K L
[mm)] [in] \Qm] [mm)] [mm] [mm)] [mm] [mm]
- 102 151 1631 3147 3032 2l 2600
2600 - 1442 \Q7 2999 2883 2 2600
- 108 1602 1718\\ 3320 3204 2l 2750
2800 - 1547 1662 \s@ 3093 2 2800
- 114 1688 1803 3491\\ 3375 2l 2900
3000 - 1647 1762 3409 \;Q 2 3000
- 120 1774 1889 3663 3547\\ 2 3050

1)

2)

The dimensions are reference values. They may vary depending on the pressure ratin

option.

Internal diameter depends on the liner, see the measuring tube specification > 90

sign and order
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Proline Promag W 400

Flange connections

Fixed flange

:

A0015621

Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 6
bon steel: order code for 'Process connection’, option D1K

Stamnless steel: order code for "Process connection', option D1S
A B c D E L
[mm] [mm] [mm] [mm] [mm] [mm]
350 \ 490 445 12 x 922 22 y 2
400 \{0 495 16 x 922 22
450 595\ 565 20 x 026 26
500 645 \\ 600 20 x 922 24
600 755 \705 20 x 026 30
700 860 N 24 x 026 30
800 975 920\ 24 x 930 30
900 1075 1020 ‘\ 24 x 930 34
1000 1175 1120 \\sx 230 38
1200 1405 1340 32\@3 42
1400 1630 1560 36 x @3 56
1600 1830 1760 40 x 936 \\ 63
1800 2045 1970 44 x g39 \ 69
2000 2265 2180 48 x P42 \Q
2200 2475 2390 52 x @4 81\
2400 2685 2600 56 x @42 87 N
2600 2905 2810 60 x 48 91
2800 3115 3020 64 x 048 101
3000 3315 3220 68 x 348 102

Surface roughness (flange): EN 1092-1 Form B1 (DIN 2526 Form C), Ra 6.3 to 12.5 ym

N\

1) Depends on the liner > 8 90
2) Total installed length is independent of the process connections. Length according to DVGW (Germa
Technical and Scientific Association for Gas and Water) - 54 (compact version) - 58 (remote

version)
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Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 10
Carbon steel: order code for 'Process connection', option D2K
Stainless steel: order code for "Process connection', option D2S

DN A B C D E L
\ [mm] [mm] [mm] [mm] [mm] [mm] [mm]
\ 200 340 295 8 x @22 26 g 2

\eso 395 350 12 % @22 28

N 445 400 12 x @22 28

35(\ 505 460 16 x @22 26

400 \ 565 515 16 x @26 26

450 ‘\ 615 565 20 x @26 26

500 \670 620 20 x @26 28

600 \@o 725 20 x @30 30

700 89\ 840 24 x @30 35

800 1015\ 950 24 x @33 38

900 1115 \ 1050 28 x 733 38

1000 1230 \ 1160 28 x @36 44

1200 1455 \380 32 x @39 55

1400 1675 13@0 36 x @42 65

1600 1915 182\ 40 x P48 75

1800 2115 2020 \ 4t x P48 85

2000 2325 2230 ‘\ 48 x P48 90

2200 2550 2440 \52 x 356 100

2400 2760 2650 \Qx @56 110

2600 2960 2850 60\@56 110

2800 3180 3070 64 x bie. 124

3000 3405 3290 68 x @6}\ 132

Surface roughness (flange): EN 1092-1 Form B1 (DIN 2526 Fo

C),Ra6.3t012.5 pm

1) Depends on the liner > B 90
2) Total installed length is independent of the process connectiony, Length according to DVGW (German
Technical and Scientific Association for Gas and Water) - 54\ compact version) - 58 (remote

version)

Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 16
Carbon steel: order code for "Process connection', option D3K
Stainless steel: order code for 'Process connection’, option D3S

DN A B C D E L
[mm)] [mm)] [mm] [mm)] [mm] m] [mm)]
65 185 145 8x 018 20 ! 2
80 200 160 8x @18 20
100 220 180 8x @18 22
125 250 210 8x @18 24
150 285 240 8 x @22 24
200 340 295 12 x @22 26
250 405 355 12 x @26 32
300 460 410 12 x @26 32
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Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 16
Carbon steel: order code for 'Process connection', option D3K
Stainless steel: order code for "Process connection', option D3S

DN A B C D E L

\ [mml [mm] [mm] [mm] [mm] [mm] [mm]
\ 350 520 470 16 x 926 30
\@0 580 525 16 x @30 32
43\ 640 585 20 x @30 34
500\ 715 650 20 x @33 36
600 \\ 840 770 20 x @36 40
700 \ 910 840 24 x 036 40
800 \)25 950 24 % 239 41
900 1 1\{ 1050 28 x @39 48
1000 1255\ 1170 28 x @42 59
1200 1485 \\ 1390 32 x 948 78
1400 1685 \ 1590 36 x P48 84
1600 1930 \\820 40 x @56 102
1800 2130 z&sQ 44 x 256 110
2000 2345 223(\ 48 x 762 124

Surface roughness (flange): EN 1092-1 For

1 (DIN 2526 Form C), Ra 6.3 to 12.5 ym

1) Depends on the liner> B 90

2) Total length is independent of the process co

ections. Length according to DVGW (German Technical and
Scientific Association for Gas and Water) > 4 (compact version) - 58 (remote version)

Flange in accordance with EN 1092-1 (DIN 2501 / DIN

Carbon steel: order code for "Process connection’, option D4
Stainless steel: order code for "Process connection', option D4S

12N): PN 25

DN A B C \ D E L
[mm] [mm] [mm] [mm] [mm] [mm] [mm]
200 360 310 12 x @26 \32 4 2
250 425 370 12 x 930 h\

300 485 430 16 x @30 40\

350 555 490 16 x @33 38 \

400 620 550 16 x @36 40

450 670 600 20 x @36 46

500 730 660 20 x @36 48

600 845 770 20 x @39 48

700 960 875 24 x @42 50

800 1085 990 24 x Q48 53

900 1185 1090 28 x @48 57

1000 1320 1210 28 x @56 63

Surface roughness (flange): EN 1092-1 Form B1 (DIN 2526 Form C), Ra 6.3 to 12.5 pm

N\

1) Depends on the liner> & 90
2) Total length is independent of the process connections. Length according to DVGW (German Technical and

Scientific Association for Gas and Water) - 54 (compact version) - 58 (remote version)
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Flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 40
Carbon steel: order code for 'Process connection', option DSK
Stainless steel: order code for "Process connection', option D5S
DN A B C D E L
oy | tmml | from] oml | fmml | [mm)
25 \\115 85 4x Q14 16 2 2
32 14 100 4 x @18 18
40 150 10 4xQ18 18
50 165 125 N 4x018 20
N
65 185 145 B\QJB\ 24
80 200 160 8x @18 \\26
100 235 190 8 x @22 2
125 270 220 8 x @26 28
150 300 250 8 x 026 30
N
Surface roughness (flange): EN 1092-1 Form B1 (DIN 2526 Form C), Ra 6.3 to 12.5 pm \

~
1) Depends on the liner> B 90
2) Total length is independent of the process connections. Length according to DVGW (German Technical and
Scientific Association for Gas and Water) - 54 (compact version) - 58 (remote version)

Flange according to ASME B16.5, Class 150
Carbon steel: order code for 'Process connection', option A1K
Stainless steel: order code for "Process connection', option A1S
DN A B C D E L
[mm] [in] [mm] [mm] [mm] [mm] [mm] [mm]
25 1 108 79.2 4% @16 12.6 n 2
40 1% 127 98.6 4 x @16 15.9
:> 50 2 152.4 120.7 4x@319.1 17.5
 — 80 3 190.5 152.4 4x@19.1 22.3
100 4 228.6 190.5 8 x@19.1 22.3
150 6 279.4 2413 8 x@22.4 23.8
200 8 342.9 298.5 8 x@22.4 26.8
250 10 406.4 362 12 x @25.4 29.6
300 12 482.6 431.8 12 x @25.4 30.2
350 14 535 476.3 12 x #28.6 35.4
400 16 595 539.8 16 x @28.6 37
450 18 635 577.9 16 x@#31.8 40.1
500 20 700 635 20x@31.8 433
600 24 815 749.3 20 x @349 48.1
Surface roughness (flange): Ra 6.3 to 12.5 pm

1)  Depends on the liner> B 90
2) Total length is independent of the process connections. Length according to DVGW (German Technical and
Scientific Association for Gas and Water) > 54 (compact version) > 58 (remote version)
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Flange according to ASME B16.5, Class 300
Carbon steel: order code for 'Process connection', option A2K
Stainless steel: order code for "Process connection', option A2S
DN A B C D E L
[mm] [in] [mm] [mm] [mm] [mm] [mm] [mm]
\ 25 1 123.9 88.9 4x@19.1 15.9 b 2
\40 1% 155.4 114.3 4 x@22.4 19
Bq 2 165.1 127 8x@19.1 20.8
80\ 3 209.6 168.1 8 x022.4 26.8
100 \ 4 254 200.2 8x022.4 30.2
150 6 317.5 269.7 12 x@22.4 35
Surface roughnes}\(flange): Ra 6.3 to 12.5 pm

1) Depends on the
2) Total length is in

iner-> B 90
endent of the process connections. Length according to DVGW (German Technical and
Scientific Associatioy for Gas and Water) > 54 (compact version) - 58 (remote version)

Flange according to JIS B2220\10K
Carbon steel: order code for "Procass connection', option N3K
Stainless steel: order code for "Procégss connection', option N3S
DN A C D E L
[mm] [mm] [mm] [mm] [mm] [mm]
50 155 120 4x @19 16 Y 2
65 175 140 4 x @19 18
80 185 150 \ 8019 18
100 210 175 Neo19 18
125 250 210 8 x¥23 20
150 280 240 8x O 22
200 330 290 12 x @23\ 22
250 400 355 12 x @25 24
300 445 400 16 x @25 24
Surface roughness (flange): Ra 6.3 to 12.5 ym \
1) Depends on the liner> B 90
2) Total length is independent of the process connections. Length according to DVGW (German Technical and

Scientific Association for Gas and Water) > 54 (compact version) -

58 (remote version)

Flange according to JIS B2220, 20K

Carbon steel: order code for "Process connection', option N4K

Stainless steel: order code for "Process connection’, option N4S
DN A B C D E L

[mm] [mm] [mm] [mm] [mm] [mm] [mm]
25 125 90 4x @19 16 2 2
32 135 100 4 x @19 18
40 140 105 4 x @19 18
50 155 120 8 x @19 18
65 175 140 8x @19 20
80 200 160 8 x @23 22
100 225 185 8 x @23 24
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Flange according to JIS B2220, 20K
Carbon steel: order code for 'Process connection', option N4K
Stainless steel: order code for "Process connection', option N4S

DN A B c D E L
[mm] [mm] [mm] [mm] [mm] [mm] [mm]
125 270 225 8 x 925 26
150 305 260 12 x @25 28

\200 350 305 12 x @25 30
Z\Q 430 380 12 x @27 34
300\ 480 430 16 x @27 36

1) Depends on\the liner> B 90

2) Total length
Scientific Asso§

independent of the process connections. Length according to DVGW (German Technical and
tion for Gas and Water) - 54 (compact version) - 58 (remote version)

Flange according to A
Order code for "Process conn

, Class D

ion', option W1K

DN B C D E L
[mm] [in] [mm] [mm] [mm] [mm] [mm]
700 28 927\ 863.6 28 x @35 33.4 R 2

750 30 984 \\ 9144 28 x @35 35.0
800 32 1060 \977.9 28 x @42 38.1
900 36 1168 1\@5.9 32 x @42 413
1000 40 1289 12002 36 x @42 41.3

- 42 1346 1257.3\ 36 x @42 445
1200 48 1511 1422.4 ‘\44 x B4 47.7

- 54 1683 1593.9 ){x @48 54.0

- 60 1855 1759.0 52\@48 57.2

- 66 2032 1930.4 52 x 6\@ 63.5
1800 72 2197 2095.5 60 x @48 66.7

- 78 2362 2260.6 64 x @54 69.9

- 84 2535 2425.7 64 x @54 \3.1

- 90 2705 2717.8 68 x @60 73\{

- 9 2877 27559 | 68 x@60.3 82.55\

- 102 3048 29083 | 68 x 366.7 82.55 \

- 108 3219 3067.0 | 68%366.7 85.73

- 114 3391 32195 68 x @73 88.90

- 120 3562 3371.8 68 x @73 88.90

Surface roughness (flange): Ra 6.3 to 12.5 ym

N\

1) Depends on the liner > B 90
2) Total length is independent of the process connections. Installed length according to DVGW
> 54 (compact version) - 58 (remote version)
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Flange according to AS 2129, Tab. E
Order code for "Process connection', option M2K

DN A B C D E L
[mm] [mm] [mm] [mm] [mm] [mm] [mm]
\ 80 185 146 4% (718 12 1 2l
\100 215 178 8x 018 13
\éo 280 235 8 x 022 17
20\\ 335 292 8% 022 19
250 \ 405 356 12 % 922 22
300 \\ 455 406 12 x 926 25
350 \ 525 470 12 x @326 30
400 \(30 521 12 x 926 32
450 61\ 584 16 x @26 35
500 705 \ 641 16 x 926 38
600 825 \ 756 16 x @33 48
700 910 \845 20 x @33 51
750 995 \27 20 x @36 54
800 1060 9&% 20 x @36 54
900 1175 1092\ 24 x @36 64
1000 1255 1175 \\ 24 x 939 67
1200 1490 1410 \ 32 x @39 79
Surface roughness (flange): Ra 6.3 to 12.5 pm \
1) Depends on the liner> B 90
2) Total length is independent of the process connectyns. Length according to DVGW (German Technical and
Scientific Association for Gas and Water) - 54 (Cympact version) - 58 (remote version)
Flange according to AS 4087, PN 16
Order code for "Process connection', option M3K
DN A B C D E L
[mm] [mm] [mm] [mm] m] [mm] [mm]
80 185 146 4% 018 }v\ g 2
100 215 178 4 x @18 13\
150 280 235 8x @18 13
200 335 292 8x @18 19
250 405 356 8 x @22 19
300 455 406 12 x @22 23
350 525 470 12 x @26 30
375 550 495 12 x @26 30
400 580 521 12 x @26 32
450 640 584 12 x @26 30
500 705 641 16 x @26 38
600 825 756 16 x @30 48
700 910 845 20 x @30 56
750 995 927 20 x @33 56
800 1060 984 20 x @36 56
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e according to AS 4087, PN 16
Order ¢ or "Process connection', option M3K

DN B C D E L
[mm)] [mm . [mm)] [mm)] [mm] [mm)] [mm)]
900 1175 M 24 x @36 66

-
1000 1255 1175 [N\Q4 =036 66
1200 1490 1410 2B | 76

Surface roughness (flange): Ra 6.3 to 12.5 pm

~_

1) Depends on the liner> B 90

2) Total length is independent of the process connections. Length according to DVGW
Scientific Association for Gas and Water) > 54 (compact version) - 58 (remote versl

Lap joint flange

(

n Technical and

A0037862

A B (o D E F L
[mm] [mm] [mm] [mm] [mm] [mm] [mm]

200 8 340 295 8 x @22 24 264 1 2

250 10 395 350 12 x @22 26 317

300 12 44\\ 400 12 x @22 26 367

Surface roughness (flange): Ra 6.3N5 pym

1) Depends on the liner> & 90
2) Total length is independent of the process
Scientific Association for Gas and Water) -

nnections. Length according to DVGW (German Technical and
54 (compact version) > B 58 (remote version)

Lap joint flange in accordance with EN 1092-1 (DIN 2501 /RIN 2512N): PN 16
Carbon steel: order code for "Process connection’, option D32
Stainless steel: order code for "Process connection’, option D34
DN A B C D E F L
[mm] [in] [mm] [mm] [mm] [mm] \b@ [mm] [mm]
25 1 115 85 4x @14 16 49 g 2
32 - 140 100 4x@18 18 65
40 1% 150 110 4 %318 18 71
50 2 165 125 4x @18 20 88
65 - 185 145 8 x @18 20 103
80 3 200 160 8 x @18 20 120
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ap joint flange in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 16
bon steel: order code for "Process connection', option D32
StaiRless steel: order code for "Process connection', option D34
DN A B C D E F L
[mm] \ [in] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
100 ¥ 220 180 8x @18 22 148
125 —\ 250 210 8 x 718 22 177
150 6 \\ 285 240 8x@22 24 209
200 8 \%}O 295 12 x @22 26 264
250 10 4(& 355 12 x @326 29 317
300 12 460 \\ 410 12 x @26 32 367
Surface roughness (flange): Ra 6.3 to IA5 ym

1) Depends on the liner> B 90
2) Total length is independent of the proces
Scientific Association for Gas and Water) >

onnections. Length according to DVGW (German Technical and
54 (compact version) - 58 (remote version)

Lap joint flange according to ASME B16.5, Class 150
Carbon steel: order code for "Process connection’, option A1l
Stainless steel: order code for "Process connection', option Al4
DN A B C E F L
[mm] [in] [mm] [mm] [mm] [mm [mm] [mm] [mm]
25 1 110 80 4% (16 14 49 & 2
40 1 125 98 | 4x@16 | 175 \(1
50 2 150 121 4 x @19 19 8%
80 3 190 152 | 4x019 24 120 \
100 4 230 190 8 x @19 24 148
150 6 280 241 8 x @23 25 209
200 8 345 298 8 x @23 29 264
250 10 405 362 12 x @25 30 317
300 12 485 432 12 x @25 32 378
Surface roughness (flange): Ra 6.3 to 12.5 pm

1) Depends on the liner> B 90
2) Total length is independent of the process connections. Length according to DVGW (German Technical and
Scientific Association for Gas and Water) > 54 (compact version) - 58 (remote version)

Lap joint flange, stamped plate

)
C

-]

-

A
A

A0037862

70
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Lap joint flange, stamped plate in accordance with EN 1092-1 (DIN 2501 / DIN 2512N): PN 10
arbon steel: order code for "Process connection', option D21
Stainless steel: order code for "Process connection', option D23
A B C D E F L
[mm] [mm] [mm] [mm] [mm] [mm] [mm]

25 \ 115 85 4x@13.5 16.5 49 b 2
32 \\ 140 100 4x@17.5 17 65
40 \ 150 110 4x@17.5 16.5 71
50 \65 125 4x@17.5 18.5 88
65 1& 145 4x@17.5 20 103
80 200\ 160 8x@17.5 23.5 120
100 220 180 8x017.5 24.5 148
125 250 210 8x@17.5 24 177
150 285 \240 8x021.5 25 209
200 340 2\5 8x@21.5 27.5 264
250 405 BSN 12x@21.5 30.5 317
300 445 400 12x@21.5 34.5 367

Surface roughness (flange): Ra 6.3 to 12.\pm

1) Depends on the liner> B 90
2) Total length is independent of the proce
Scientific Association for Gas and Water)

connections. Length according to DVGW (German Technical and
54 (compact version) - 58 (remote version)

Accessories

Ground disks for flange connections

DN <300 (12") DN 300 ... 600 \l4 ... 24") DN >700 (28")
2 6.5 (0.26) 6.4 (0.25) 1]
@9 (0.35)
< — st
fa w <
0) \¢/
95 o)
o 3y oD
2D \ ‘
t=2(0.08) t=2(0.08) t=2(0.08)
DN Pressure rating A B D \ H
[mm] | [inch] [mm] | [inch] | [mm] | [inch] | [mm] | [inch] \\[mm] [inch]
25 1" b 26 1.02 62 2.44 77.5 3.05 \7.5 3.44
32 1V D 35 1.38 80 3.15 87.5 3.44 91& 3.72
40 13" b 41 1.61 82 3.23 101 3.98 103\ 4.06
50 2" b 52 2.05 101 398 | 1155 | 4.55 108 \1.25
65 2 %" b 68 2.68 121 476 | 131.5 | 5.18 118 l)ﬁB
80 3" D 80 3.15 131 5.16 | 154.5 | 6.08 135 5.3‘1
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DN Pressure rating D
[mm] | [inch] [mm] | [inch] | [mm] | [inch] | [mm] | [inch] | [mm] | [inch]
100 4" 1 104 4.09 156 6.14 186.5 7.34 153 6.02
125 5" 1 130 5.12 187 7.36 206.5 8.13 160 6.30
150 6" D 158 6.22 217 8.54 256 10.08 184 7.24
200 8" 1 206 8.11 267 10.51 288 11.34 205 8.07
50 10" 1 260 10.2 328 12.91 359 14.13 240 9.45
PN 10
PN 16 312 12.3 375 14.76 413 16.26 273 10.75
Cl. 150
300 12"
PN 25
JIS 10K 310 12.2 375 14.76 404 1591 268 10.55
JIS 20K
3 PN 6
350 14" PN 10 420 16.5 420 16.54 479 18.86 365 14.37
N 16
375 15" PN6 461 18.2 461 18.2 523 20.6 395 15.6
PN
400 16" PN 10 470 18.5 470 18.50 542 21.34 395 15.55
PN 16
A\
PN 6
450 18" PN 10 5 20.7 525 20.67 583 22.95 417 16.42
PN 16
PN 6
500 20" PN 10 575 22 575 22.64 650 25.59 460 18.11
PN 16
N\
PN 6
600 24" PN 10 676 26.6 6 26.61 766 30.16 522 20.55
PN 16 \
PN 6 697 27.4 - \— 786 30.94 460 18.11
PN10 693 27.3 - —\ 813 32.01 480 18.9
700 28" \
PN16 687 27.1 - - \807 31.77 490 19.29
Cl,D 693 27.3 - - &2 32.76 494 19.45
750 30" CL,D 743 29.3 - - 83\ 32.8 523 20.59
PN 6 799 31.5 - - 893 \\35‘16 520 20.47
PN 10 795 31.3 - - 920 3\22 540 21.26
800 32"
PN 16 789 31.1 - - 914 35% 550 21.65
CL,D 795 31.3 - - 940 37.01 \\561 22.09
PN 6 897 35.3 - - 993 39.09 §(O 22.44
PN 10 893 35.2 - - 1020 | 40.16 59 23.23
900 36"
PN 16 886 34.9 - - 1014 | 39.92 595 3.43
Cl,D 893 35.2 - - 1048 | 41.26 615 2&1
PN 6 999 39.3 - - 1093 | 43.03 620 24.4
1000 | 40" PN 10 995 | 39.2 - - 1127 | 4437 | 650 | 25.59
PN 16 988 38.9 - - 1131 | 44.53 660 25.98
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\N)N Pressure rating A B D H
[mm] M [mm] | [inch] | [mm] | [inch] | [mm] | [inch] | [mm] | [inch]
\Q{ 995 | 39.2 | - - | 1163 | 45.79 | 675 | 26.57
- 42" PN 6\&44 41.1 - - 1220 | 48.03 704 27.72
\
PN 6 1203 7.4 - - 1310 | 51.57 733 28.86
\K‘

PN 10 1196 47.1 - 1344 | 5291 760 29.92

1200 48"
PN 16 1196 47.1 - = 1385 | 54.53 786 30.94

M

cLD 1188 | 468 | - - 13\4%\@5 775 | 3051

1) In the case of DN 25 to 250, ground disks can be used for all the flange standards/pressure ra
can be supplied in the standard version
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Dimensions in US units Compact version

Order code for "Housing', option A "Compact, aluminum, coated" or option M "Compact, polycarbonate"

A G
H . 1
|
|
: ! ;
00O ! il
| I
) = ]
| I
A o bl S o—=<
[ | [ /f \ \\
| | 1 / \
| | : =) A | ///
1 0 1_1 S
. Y
T T
L M
|« - - -
A0033790
A GY H &)
[in] [in] [in] [in]
6.57 7.60 3.54 4.06
1) Depending on the cable gland used: values up to + 1.18 in

DN 1to 12 in (25 to 300 mm): Sensor with aluminum half-shell housing

DN Order code for "Design"
Options D, E, H, I Option C
p! | EV FY mY | p? | EY FY MY K L

[mm] | [in] | [in] [in] [in] [in] [in] [in] [in] [in] | [in] | [in]

25 1 3.31 791 11.22 4.72 - - - - 2) 7.87

32 - 3.31 791 11.22 4.72 - - - - 2 7.87

40 1% | 3.31 791 11.22 4.72 - - - - 2) 7.87

> 50 2 3.31 791 11.22 4.72 3.31 7.91 11.22 4.72 2 7.87
65 - 4.29 8.9 13.19 7.09 3.31 791 11.22 4.72 2) 7.87
 — 80 3 4.29 8.9 13.19 7.09 331 7.91 11.22 4.72 2 7.87
100 4 4.29 8.9 13.19 7.09 4.29 8.9 13.19 7.09 2) 9.84

125 - 591 | 10.47 | 16.38 | 10.24 | 4.29 8.9 13.19 7.09 2 9.84
150 6 591 | 10.47 | 16.38 | 10.24 | 4.29 8.9 13.19 7.09 2) 11.81
200 8 7.09 | 11.46 | 1854 | 12.76 | 591 | 10.47 16.38 | 10.24 2 13.78
250 10 | 8.07 | 12.44 | 20.51 | 15.75 | 591 | 10.47 16.38 | 10.24 2) 17.72
300 12 9.06 | 13.43 | 22.48 | 18.11 | 7.09 | 11.46 | 18.54 | 12.76 2 19.69

1) The dimensions are reference values. They may vary depending on the pressure rating, design and order

option.
2) Depends on the liner > B8 90
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DN 14 to 16 in (350 to 400 mm)

Order code for "Design"
Options E, I
DN pY EY FY mY K L
\mm] [in] [in] [in] [in] [in] [in] [in]
&0 14 11.10 15.63 26.73 22.20 2 21.65
37\ 15 12.13 16.65 28.78 24.25 2) 23.62
400 16 12.13 16.65 28.78 24.25 2 23.62

1)  Thedi
option.
2) Depends or\the liner > B 90

DN 18 to 36 in (450%0 900 mm)

nsions are reference values. They may vary depending on the pressure rating, design and order

Order code for "Design"
tions F, J Options G, K

DN pY | E?! FY | m? | DV | EY | FY | m? K L
[mm] | [in] [in] [in] \[in] [in] [in] [in] [in] [in] [in] [in]
450 | 18 | 11.42 | 15.94 2\36 22.83 | 13.11 | 17.64 | 30.75 | 26.22 | 2 |23.62% |2559%
500 | 20 |12.40|16.93 | 29.3% | 24.80 | 14.13 | 18.66 | 32.80 | 28.23 | ' |23.62%|2559%
600 | 24 | 14.37|18.90 |33.27 \{8.74 16.18 | 20.71 | 36.89 | 3232 | 2 |23.62%|30.71%
700 | 28 |16.77 | 21.30 | 38.07 3\50 20.16 | 24.69 | 44.84 | 4031 | 2 |27.56% |35.83%
750 | 30 |18.23|22.76 | 40.98 | 36.4% | 20.16 | 24.69 | 44.84 | 4031 | 2 |29.53% |3839%
800 | 32 |18.98|23.50 | 42.48 | 37.95 \{1.02 25.55 | 4657 | 41.93 | 2 | 3152 |4094%
900 | 36 |20.94|2547 | 46.42 | 41.89 2\02 2854 | 52.56 | 47.95 | 2 |3543% | 46.06%

1) The dimensions are reference values. They may va
option.
2) Depends on the liner > B 90
3) Order code for "Design’, option F "Fixed flange, short insta\led length" and option ] 'Fixed flange, short
installed length, O x DN inlet/outlet runs"

4) Order code for "Design’, option G 'Fixed flange, long installe

installed length O x DN inlet/outlet runs"

DN 40 to 78 in (1000 to 2000 mm)

depending on the pressure rating, design and order

ength" and option K 'Fixed flange, long

Order code for "Design"
Options F, G, J, K

DN pY EY FY mY L

[mm] [in] [in] [in] [in] [in] [in] [in]
1000 40 22.91 27.44 50.35 45.83 2 \ 39.37%) | 51.18%
- 42 24.33 28.86 53.19 48.66 2 \1.343’ 53.74%
1200 48 27.40 31.93 59.33 54.80 2 4%{4 3 61.42%
- 54 31.85 36.38 68.23 63.66 2 53.18%% | 69.09%
1400 - 31.85 36.38 68.23 63.66 2 55.12° 71.65%
- 60 35.79 4031 76.10 71.54 2 59.06% |\76.77%
1600 - 35.79 4031 76.10 71.54 2 62.99° 3\89‘*’
- 66 37.80 42.32 80.12 75.55 2 64.96 ) 84.&4’
1800 72 40.00 4453 84.53 80.00 2 70.87 > 92.13\
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Order code for "Design"
Options F, G, ], K
DN DY EY FY mY K L
m]| [in] [in] [in] [in] [in] [in] [in]
—\ 78 4437 48.90 93.27 88.74 2 78.74° | 102.36%
2000 \\ - 44.37 48.90 93.27 88.74 2 78.74% | 102.36%
1) The dimen¥jons are reference values. They may vary depending on the pressure rating, design and order

DN 84 to 120 in (2200 to 3000 m

Order code for "Design"
OptionF, ]
DN pY E FY MY K L
[mm] [in] [in] [in] [in] [in] [in] [in]
- 84 48.31 52.83 101.14 96.61 2 86.61
2200 - 48.31 52.83 1%\14 96.61 2 86.61
- 90 52.44 56.97 109.& 104.88 2 94.49
2400 - 52.44 56.97 109.57 \\ 104.88 2 94.49
- 96 56.34 60.87 117.20 \Kl2.64 2 96.46
- 102 59.69 64.21 123.90 11837 2 102.36
2600 - 56.77 61.30 118.07 113.5\ 2 102.36
- 108 63.07 67.64 130.71 126.14 \\ 2 108.27
2800 - 60.91 65.43 126.34 121.77 \2’ 110.24
- 114 66.46 70.98 137.44 132.87 \ 114.17
3000 - 64.84 69.37 134.21 129.65 2 118.11
- 120 69.84 74.37 144.21 139.65 2 120.08
1) The dimensions are reference values. They may vary depending on the pressure rating, design and dgder

option.
2) Depends on the liner > 8 90
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Remote version

A
(O] o

O O
= | Iz

o O
NS\

Order code for "Transmitter housing', option P 'Remote, aluminumygoated"

A0033789

A F G N P Q
[in] [in] [in] [in] in] [in]
6.57 9.13 3.15 7.36 O.N 0.83

Order code for "Transmitter housing", option N 'Remote, polycarbonate"

A F G N P
[in] [in] [in] [in] [in] [in
6.97 9.21 3.54 7.76 0.67 087 N\

Sensor connection housing
A
B C
(e et — |
TN I 1
i
i
M
A : ra f
! : ¥ v
|
S Eemm _ E— } >
I . I “
I I I Q
I_1 I 1!
. y Y
T
L M
- -
A0033784
Aluminum, coated
A B C G
[in] [in] [in] [in]
5.83 3.7 2.13 5.35
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WOnjunction with order code for 'Sensor option', options CA...CE)

A C G
[in] [in] [in]
4.45 2.44 2.01
DN 1to 12 in (25 to 300 mm): Sensor with aluminum half-shell housing
\ DN Order code for "Design"
Options D, E, H, I Option C
DY EY FY m? | p¥ | EY FU mY K L
[mm] | [in] \hkl [in] [in] [in] [in] [in] [in] [in] [in] [in]
25 | 1 3.31‘\{87 1118 | 472 | - - - - 2 | 787
32 - 3.31 7.87\\11.18 4.72 - - - - 2) 7.87
40 | 1w | 331 787 lhﬁ\\ 472 | - - - - 2| 787
50 2 3.31 7.87 11.18 M 3.31 7.87 11.18 4.72 2) 7.87
65 - 4.29 8.86 13.15 7.09 ‘\Q 7.87 11.18 4.72 2 7.87
80 3 | 429 | 886 | 13.15 | 7.09 3.31‘\@7 11.18 | 4.72 2 7.87
100 4 4.29 8.86 13.15 7.09 4.29 8,86\\13.15 7.09 2 9.84
125 - 591 10.43 16.34 10.24 | 4.29 8.86 1%5\\ 7.09 2 9.84
150 6 591 10.43 16.34 10.24 | 4.29 8.86 13.15 \Q{ 2 11.81
200 8 7.09 11.42 18.5 12.76 591 10.43 16.34 10.24‘& 13.78
250 10 8.07 12.4 20.47 15.75 591 10.43 16.34 10.24 2) ‘\QZ
300 12 9.06 13.39 22.44 18.11 | 7.09 11.42 18.5 12.76 2 19.69\\
1) The dimensions are reference values. They may vary depending on the pressure rating, design and order
option.
2)  Depends on the liner > B 90
\BN 1to 12 in (25 to 300 mm): Sensor with fully welded carbon steel housing
DN Order code for "Design"
Option E Option C
\K EY FY | MY | pV | EV FY | MY | K L
[mm] | [in] | [mm]N\in] [in] [in] [in] [in] [in] [in] | [in] | [in]
25 | 1 | 276 7?7\\10.63 551 | - - - - 2 | 787
32 - 2.76 7.87 100 5.51 - - - - 2 7.87
40 | 1% | 276 | 7.87 | 10.63 1 - - - - 2| 787
50 2 2.76 7.87 10.63 5.51\\2{6 7.87 10.63 5.51 2) 7.87
65 - 3.23 8.86 12.09 6.5 2.76\\7.87 10.63 5.51 2 7.87
80 3 3.43 8.86 12.28 6.89 2.76 7.8)\\10.63 5.51 2 7.87
100 4 3.94 8.86 12.8 7.87 3.23 8.86 127 6.5 2 9.84
125 - 4.45 10.43 14.88 8.9 3.43 8.86 12.28 9 2) 9.84
150 6 5.28 10.43 15.71 10.59 3.94 8.86 12.8 7.87 \& 11.81
200 8 6.3 11.42 17.72 12.6 4.45 10.43 14.88 8.9 2 ‘WS
N
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DN Order code for "Design"
Option E Option C
pY EY FY MY | pY EY FY mb K L
[mm] | [in] | [mm] [in] [in] [in] [in] [in] [in] [in] [in] [in]

\ 250 10 7.6 12.4 20 15.24 | 5.28 | 10.43 15.71 10.59 2l 17.72

\OO 12 8.58 13.39 | 21.97 17.2 6.3 11.42 | 17.72 12.6 2 19.69

50 to 400 mm)
Order code for "Design"
Options E, I
DN U EY FY MY K L

[mm)] [in] [in [in] [in] [in] [in] [in]

350 14 11.10 15.63 26.73 22.20 2 21.65

375 15 12.13 16.65 28.78 24.25 2 23.62

400 16 12.13 \6.65 28.78 24.25 2 23.62
1) The dimensions are reference values. {hey may vary depending on the pressure rating, design and order

option.

2) Depends on the liner > B 90

DN 18 to 36 in (450 to 900 mm)

Order code for
Options F, ] Options G, K

DN p? | EY | FY | m? | DV FY | MY | K L
[mm)] [in] [in] [in] [in] [in] [in] [in] [in] | [in] [in]
450 18 | 11.42 | 1594 | 27.36 | 22.83 | 13.11 17.64\Q0.75 2622 | # |23.62%|2559%
500 20 | 12.40|16.93 | 29.33 | 24.80 | 14.13 | 18.66 3\\80 2823 | 2 |2362% 25594
600 24 | 1437|1890 | 33.27 | 28.74 | 16.18 | 20.71 | 36.8%| 32.32 | ?' |23.62%|30.71%
700 28 | 16.77 | 21.30 | 38.07 | 33.50 | 20.16 | 24.69 | 44.84 |%0.31| 2 |27.56% |35.83%
750 30 | 18.23 | 22.76 | 40.98 | 36.46 | 20.16 | 24.69 | 44.84 4(}\1 2 1 29.53% 38394
800 32 | 18.98|23.50 | 42.48 | 37.95 | 21.02 | 25.55 | 46.57 41.93\\ 2 | 3153 40944
900 36 | 20.94 | 25.47 | 46.42 | 41.89 | 24.02 | 28.54 | 52.56 | 47.95 \Q 35.43% | 46.06%

1) The dimensions are reference values. They may vary depending on the pressure rating,

option.

2) Depends on the liner > B 90

sign and order

3) Order code for "Design’, option F 'Fixed flange, short installed length" and option ] "Fixed flangé&, short
installed length, O x DN inlet/outlet runs"

4) Order code for "Design’, option G 'Fixed flange, long installed length" and option K "Fixed flange, lo

installed length O x DN inlet/outlet runs"
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DN 40 to 78 in (1000 to 2000 mm)

Order code for "Design"
Options F, G, ], K
DN pY EY FY mY K L
\mm] [in] [in] [in] [in] [in] [in] [in]
h%)o 40 22.91 27.44 50.35 4583 2 39.373 | 51.18%
—\ 42 24.33 28.86 53.19 48.66 2 41343 | 53.74%
1200 \\ 48 27.40 31.93 59.33 54.80 2 47.24% | 61.42%
- \€4 31.85 36.38 68.23 63.66 2 53.15% | 69.09%
1400 \ 31.85 36.38 68.23 63.66 2 55.12% | 71.65%
- 60 \ 35.79 4031 76.10 71.54 2 59.06% | 76.77%
1600 - \ 35.79 4031 76.10 71.54 2 62.99% | 81.89%
- 66 \7.80 42.32 80.12 75.55 2 64.96° | 84.45%
1800 72 4(}@ 4453 84.53 80.00 2 70.873 | 92.13%
- 78 44.3\ 48.90 93.27 88.74 2 78.74° | 102.36%
2000 - 4437 \ 48.90 93.27 88.74 2 78.74% | 102.36%

1) The dimensions are reference
option.

2) Internal diameter depends on the

3) Order code for 'Design", option F 'Fix
installed length, O x DN inlet/outlet r

4) Order code for "Design’, option G "Fixed
installed length O x DN inlet/outlet runs"

lues. They may vary depending on the pressure rating, design and order

er, see the measuring tube specification > & 90

flange, short installed length" and option ] 'Fixed flange, short
g

nge, long installed length" and option K "Fixed flange, long

DN 84 to 120 in (2200 to 3000 mm)

Order code for " g
OptionF, J
DN pY EY FY MY K L
[mm] | [in] [in] [in] [in] L [in] [in] [in]
- 84 48.31 52.83 101.14 \ 96.61 2 86.61
2200 - 48.31 52.83 101.14 \96.61 2 86.61
- 90 52.44 56.97 109.41 16&88 2 94.49
2400 - 52.44 56.97 109.57 104.3% 2 94.49
- 96 56.34 60.87 117.20 112.64\ 2 96.46
- 102 59.69 64.21 123.90 119.37 \\ 2 102.36
2600 - 56.77 61.30 118.07 113.50 \ 2 102.36
- 108 63.07 67.64 130.71 126.14 \Q 108.27
2800 - 60.91 65.43 126.34 121.77 Z)\ 110.24
- 114 66.46 70.98 137.44 132.87 2 \\ 114.17
3000 - 64.84 69.37 134.21 129.65 2 \118.11
- 120 69.84 74.37 144.21 139.65 2 \%0.08
1) The dimensions are reference values. They may vary depending on the pressure rating, design and &¢der
2) ?rgct;:rrllél diameter depends on the liner, see the measuring tube specification > B 90
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Flange connections

Fixed flange

Oy

i —

A0015621

Flange according to ASME B16.5, Class 150
Carbon steel: order code for 'Process connection’, option A1K
Stainless steel: order code for "Process connection’, option A1S

DN A B C D E L
[mm)] [in] [in] [in] [in] [in] [in] [in]
25 1 4.25 3.12 4% 30.63 0.5 R 2
40 1% 5 3.88 4% 0.63 0.63
—1> 50 2 6 4.75 4%x(0.75 0.69
— 80 3 7.5 6 4x@0.75 0.88
100 4 9 7.5 8% 30.75 0.88
150 6 11 95 8 x 90.88 0.94
200 8 13.5 11.75 8 % 30.88 1.06
250 10 16 14.25 12 x @1 1.17
300 12 19 17 12 x @1 1.19
350 14 21.06 18.75 12 x@1.13 1.39
400 16 23.43 21.25 16 x @1.13 1.46
450 18 25 22.75 16 x @1.25 1.58
500 20 27.56 25 20 x @1.25 1.7
600 24 32.09 29.5 20 x 1.37 1.89

Surface roughness (flange): Ra 250 to 492 ym

1) Depends on the liner> B 90
2) Total length is independent of the process connections. Length according to DVGW (German Technical and

Scientific Association for Gas and Water) > 74 (compact version) -> 77 (remote version)

Flange according to ASME B16.5, Class 300
Carbon steel: order code for 'Process connection', option A2K
Stainless steel: order code for "Process connection', option A2S

DN A B C D E L
[in] [mm] [in] [in] [in] [in] [in] [in]
1 25 488 3.5 4 x@0.75 0.63 2 2
1% 40 6.12 4.5 4% 30.88 0.75
2 50 6.5 5 8 x 90.75 0.82
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Flange according to ASME B16.5, Class 300
Carbon steel: order code for 'Process connection', option A2K
tainless steel: order code for 'Process connection', option A2S

DN A B C D E L
[i [mm] [in] [in] [in] [in] [in] [in]
3 \ 80 8.25 6.62 8 x 20.88 1.06
4 \\ 100 10 7.88 8 x 70.88 1.19
6 \150 12.5 10.62 12 x20.88 1.38

Surface roughness\\lange): Ra 250 to 492 pm

1) Depends on the liNer> B 90
2) Total length is independent of the process connections. Length according to DVGW (German Technical and
Scientific Association Yor Gas and Water) - 74 (compact version) - 77 (remote version)

Flange according to AWWA, CI.
Order code for "Process connection’, dgtion W1K

DN A c D E L
[in] [mm] [in] [in] [in] [in] [in] [in]
28 700 36.50 | 34.00 28 x1.38 131 R 2
30 - 38.74 36.00 VB x(@31.38 1.38
32 800 41.73 38.50 28X% 01.65 1.50
36 900 45.98 42.75 32 x¥1.65 1.63
40 1000 50.75 47.25 36 x @15 1.63
47 - 52.99 49.50 36 % @1.6& 1.75
48 1200 59.49 56.00 44 x (1.65 1.88
54 - 66.26 62.75 44 x (1.89 2.13
60 - 73.03 69.25 52 x@1.89 X%S
66 - 80.00 76.00 52 x31.89 2.5\
72 1800 86.50 82.50 60 x 1.89 2.63 \
78 - 92.99 89.00 64 x @2.13 2.75
84 - 99.80 95.50 64 x @2.13 2.88
90 - 106.50 107.00 68 x @2.36 3.00
96 - 113.27 108.50 68 x 32.37 3.25
102 - 120.00 114.50 68 x 02.63 3.25
108 - 126.73 120.75 68 x 72.63 3.38
114 - 133.50 126.75 68 x 92.87 3.50
120 - 140.24 132.75 68 x 32.87 3.50
Surface roughness (flange): Ra 250 to 492 pin \

1) Depends on the liner > 8 90
2) Total length is independent of the process connections. Installed length according to DVGW
> 74 (compact version) - 77 (remote version)
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Lap joint flange

A I
I | 'y
T
Ol
<<| M| |
N v !
\ A
v -~ b
L -t - L _
\\ A0037862
Lap joint flange according to ASME B16.5,€lass 150
Carbon steel: order code for "Process connectio i
Stainless steel: order code for "Process connection’\gption Al4
DN A B D E F L
[mm] [in] [in] [in] | lin] [in] [in] [in]
25 1 4.33 3.15 | 4x@0.63 \0.55 1.93 R 2
40 1% 4.92 3.86 4 x @0.63 O)K 2.8
50 2 5.91 476 [4x@075] 075 N\ 346
80 3 7.48 5.98 4 x@0.75 0.94 \4.72
100 4 9.06 748 | 8x00.75| 094 5)3\
150 6 11.02 9.49 8 x@0.91 0.98 8.23 \
,
200 8 13.58 11.73 | 8x@0.91 1.14 10.39
250 10 15.94 14.25 12 x 1.18 12.48
30.98
300 12 19.09 17.01 12 x 1.26 14.88
20.98
Surface roughness (flange): Ra 248 to 492 pin \

g

1) Depends on the liner> B 90

2) Total length is independent of the process connections. Length according to DVGW (German Technical and
Scientific Association for Gas and Water) - 74 (compact version) - 77 (remote version)

Accessories

Ground disks for flange connections

DN <300 (12") DN 300... 600 (14 ... 24") DN >700 (28")
2 6.5 (0.26) @ 6.4 (0.25)
@9 (0.35)
s o an)
T (D\?” &/
o
o J 8 [u)V)
2D \\ ‘/<
t=2(0.08) \ t=2(0.08) t=2(0.08)

A0015442

Endress+Hauser Page 290 of 735

83



Proline Promag W 400

DN Pressure rating D H
[mm] | [inch] [mm] | [inch] | [mm] | [inch] | [mm] | [inch] | [mm] | [inch]
25 1 1 26 1.02 62 2.44 77.5 3.05 87.5 3.44
32 1% g 35 1.38 80 3.15 87.5 3.44 94.5 3.72
40 1%" g 41 1.61 82 3.23 101 3.98 103 4.06
> 50 2" g 52 2.05 101 3.98 | 1155 | 4.55 108 4.25
65 2" 1 68 2.68 121 4.76 131.5 5.18 118 4.65
% 80 3" 1 80 3.15 131 5.16 1545 | 6.08 135 5.31
100 4" 1 104 4.09 156 6.14 186.5 7.34 153 6.02
125 5" 1 130 5.12 187 7.36 | 206.5 | 8.13 160 6.30
150 6" 1 158 6.22 217 8.54 256 10.08 184 7.24
200 8" 1 206 8.11 267 10.51 288 11.34 205 8.07
250 10" g 260 10.2 328 12.91 359 14.13 240 9.45
PN 10
PN 16 312 12.3 375 14.76 413 16.26 273 10.75
Cl. 150
300 12"
PN 25
JIS 10K 310 12.2 375 14.76 404 1591 268 10.55
JIS 20K
PN 6
350 14" PN 10 420 16.5 420 16.54 479 18.86 365 14.37
PN 16
375 15" PN 16 461 18.2 461 18.2 523 20.6 395 15.6
PN 6
400 16" PN 10 470 18.5 470 18.50 542 21.34 395 15.55
PN 16
PN 6
450 18" PN 10 525 20.7 525 20.67 583 22.95 417 16.42
PN 16
PN 6
500 20" PN 10 575 22.6 575 22.64 650 25.59 460 18.11
PN 16
PN 6
600 24" PN 10 676 26.6 676 26.61 766 30.16 522 20.55
PN 16
PN 6 697 27.4 - - 786 30.94 460 18.11
PN10 693 27.3 - - 813 32.01 480 18.9
700 28"
PN16 687 27.1 - - 807 31.77 490 19.29
CLD 693 27.3 - - 832 32.76 494 19.45
750 30" CL,D 743 29.3 - - 833 32.8 523 20.59
PN 6 799 31.5 - - 893 35.16 520 20.47
PN 10 795 31.3 - - 920 36.22 540 21.26
800 32"
PN 16 789 31.1 - - 914 35.98 550 21.65
CL,D 795 31.3 - - 940 37.01 561 22.09
90 | 36 PN 6 897 | 353 - - 993 | 39.09 | 570 | 22.44
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Proline Promag W 400

\)N Pressure rating A D
-
[mm] \ﬁnc\h] [mm] | [inch] | [mm] | [inch] | [mm] | [inch] | [mm] | [inch]
\\ PN 10 893 35.2 - - 1020 | 40.16 | 590 | 23.23
W6 886 34.9 - - 1014 | 39.92 595 | 23.43
cl, N 893 35.2 - - 1048 | 41.26 | 615 | 24.21
PN 6 \&99 39.3 - - 1093 | 43.03 620 | 24.41
PN 10 9295N392 | - - | 1127 | 4437 | 650 | 2559
1000 40" \
PN 16 988 38. - - 1131 | 44.53 660 | 25.98
N

C,D 995 39.2 - 1163 | 45.79 | 675 | 26.57
- 42" PN 6 1044 | 41.1 - 1220 | 48.03 704 | 27.72
PN 6 1203 | 47.4 - - \\QO 51.57 | 733 | 28.86
PN 10 1196 | 47.1 - - 1?;1%\52.91 760 | 29.92

1200 48" \g\
PN 16 1196 | 47.1 - - 1385 | 54. 786 | 30.94

P
CLD 1188 | 46.8 - - 1345 | 52.95 30.51
1) In the case of DN 25 to 250, ground disks can be used for all the flange standards/pressure ratings whi
can be supplied in the standard version
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Weight All values (weight exclusive of packaging material) refer to devices with flanges of the standard
pressure rating.
The weight may be lower than indicated depending on the pressure rating and design.

Weight in SI units
Order code for "Design", option C, D, E, H, I : DN 25 to 400 mm (1 to 16 in)
Nominal diameter Reference values
EN (DIN), AS, JIS

[mm)] [in] Pressure rating [kgl

25 1 PN 40 10

32 - PN 40 11

40 1% PN 40 12

% 50 2 PN 40 13
65 - PN 16 13

% 80 3 PN 16 15
100 4 PN 16 18

125 - PN 16 25

150 6 PN 16 31

200 8 PN 10 52

250 10 PN 10 81

300 12 PN 10 95

350 14 PN 6 106

375 15 PN 6 121

400 16 PN 6 121

N

rder code for "Design", option F, J: DN 450 to 2000 mm (18 to 78 in)

Reference values
inal diameter EN (DIN) (PN16) AS (PN 16)

(mm] N ] [kg] lkg]

450 \18 142 138
500 %\ 182 186
600 26 N\ 227 266
700 28 \ 291 369

- 30 \ - 447
800 32 \QB. 524
900 36 44N 704
1000 40 566 \ 785

1200 48 843 1229

1400 - 1204 -
1600 - 1845 - \
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Order code for "Design", option F, J: DN 450 to 2000 mm (18 to 78 in)

Reference values
Nominal diameter EN (DIN) (PN16) AS (PN 16)
[mm] [in] [ig] [ig]
1800 72 2357 -
- 78 2929 -
2000 - 2929 -

Order code for "Design", option F, J: DN 2200 to 3000 mm (84 to 120 in)

Reference values
Nominal diameter EN (DIN) (PN6)
[in] [kg]
_ \ 84 _
2200 - 34272
_ 90 _
2400 \ - 4094
_ \6 _
_ 10)\ _
2600 - \ 76015

2800 -

\ 9466.5

\ -

3000 -

\ 11911

\ -

\

Order code for "Design", option G, K: DN 450 to 2000 (18 to 78 in)
Reference values
Nominal diameter EN (DIN) (PN 6)
[mm] [in] [kg]
450 18 \161
500 20 M
600 24 205\
700 28 304 \
- 30 - \
800 32 357 \
900 36 485 \
1000 40 589 \
- 42 - \
1200 48 850
- 54 850
1400 - 1300
_ 60 _
1600 - 1845
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Order code for "Design", option G, K: DN 450 to 2000 mm (18 to 78 in)

Nominal diameter

Reference values

EN (DIN) (PN 6)

[mm] [in] [ig]
_ 66 _
1800 72 2357
- 78 2929
2000 - 2929
Weight in US units
Order code for "Design", option C, D, E, H, I: DN 1 to 16 in (25 to 400 mm)
Nominal diameter Reference values
ASME (Class 150)
[mm] [in] [Ib]
25 1 11
32 - -
40 1% 15
50 2 20
65 - -
80 3 31
100 4 42
125 - -
150 6 73
200 8 115
250 10 198
300 12 284
350 14 379
375 15 -
400 16 448

ASME (Class 150), AWWA (Class D)

der code for "Design", option F, J: DN 18 to 120 in (450 to 3000 mm)

Reference values

88

[mm)] \in] [1b]
450 D\ 421
500 20 503
600 24 \ 666
700 28 \ 587
- 30 \ 701
800 32 w5
900 36 10%\
1000 40 1294 \
- 42 1477 \
1200 48 1987 \
~
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Order code for "Design", option F, J: DN 18 to 120 in (450 to 3000 mm)

Reference values

Nominal diameter ASME (Class 150), AWWA (Class D)

[mm] [in] [1b]
- 54 2807
1400 - -
\ - 60 3515
\1600 - -
\ 66 4699
183\ 72 5662
- \ 78 6864
2000 - 6864

- 84 8280
2200 \ - -

- \90 10577
2400 \ -

- 96 \ 15574.6

- 102 \ 18023.9
2600 - ) -

- 108 20783.0
2800 - -

- 114 24060.2
3000 - -

- 120 277243

Nominal diameter

Reference values
ASME {Class 150), AWWA (Class D)

[mm] [in] [1b]
450 18 \ 562
500 20 \28
600 24 SX
700 28 882\
- 30 1014 \
800 32 1213 \
900 36 1764 \
1000 40 1984 \
- 42 2426 \
1200 48 3087 \
- 54 4851 \
1400 - -
- 60 5954
1600 - - \
- 66 8158 \
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Nominal diameter

Or: e for "Design", option G, K: DN 18 to 78 in (450 to 2000 mm)

Reference values
ASME (Class 150), AWWA (Class D)

[mm] lin] \ (]
1800 72 No
- 78 10 1N
2000 - - \
o~
Measuring tube specification The values are reference values and can vary depending on the pressure rating, design and
order option.
Nominal diameter Pressure rating Measuring tube internal diameter
EN (DIN) ASME AS 2129 JIS Hard rubber Polyurethane PTFE
AWWA AS 4087
[mm] [in] [mm] [in] [mm] [in] [mm] [in]
25 1 PN 40 Class 150 - 20K - - 24 0.93 25 1.00
32 - PN 40 - - 20K - - 32 1.28 34 1.34
40 1% PN 40 Class 150 - 20K - - 38 151 40 1.57
50 2 PN 40 Class 150 Table E, PN 16 10K 50 1.98 50 1.98 52 2.04
=501 2 PN 40 Class 150 | TableE,PN 16 | 10K 32 1.26 - - - -
65 - PN 16 - - 10K 66 2.60 66 2.60 68 2.67
65" - PN 16 - - 10K 38 1.50 - - - -
3 PN 16 Class 150 Table E, PN 16 10K 79 3.11 79 3.11 80 3.15
8ol 3 PN 16 Class 150 Table E, PN 16 10K 50 1.97 - - - -
100 4 PN 16 Class 150 Table E, PN 16 10K 101 3.99 104 411 104 4.09
100Y 4 PN 16 Class 150 Table E, PN 16 10K 66 2.60 - - - -
125 - PN 16 - - 10K 127 499 130 5.11 129 5.08
1251 - PN 16 - - 10K 79 3.11 - - - -
150 6 PN 16 Class 150 Table E, PN 16 10K 155 6.11 158 6.23 156 6.15
150 Y 6 PN 16 Class 150 Table E, PN 16 10K 102 4.02 - - - -
200 8 PN 10 Class 150 Table E, PN 16 10K 204 8.02 207 8.14 202 7.96
200Y 8 PN 16 Class 150 Table E, PN 16 10K 127 5.00 - - - -
250 10 PN 10 Class 150 Table E, PN 16 10K 258 10.14 261 10.26 256 10.09
250Y 10 PN 16 Class 150 Table E, PN 16 10K 156 6.14 - - - -
300 12 PN 10 Class 150 Table E, PN 16 10K 309 12.15 312 12.26 306 12.03
300Y 12 PN 16 Class 150 Table E, PN 16 10K 204 8.03 - - - -
350 14 PN 10 Class 150 Table E, PN 16 10K 337 13.3 340 13.4 - -
375 15 - - PN 16 10K 389 15.3 392 15.4 - -
400 16 PN 10 Class 150 Table E, PN 16 10K 387 15.2 390 15.4 - -
450 18 PN 10 Class 150 - 10K 436 17.2 439 17.3 - -
500 20 PN 10 Class 150 Table E, PN 16 10K 487 19.2 490 19.3 - -
600 24 PN 10 Class 150 Table E, PN 16 10K 585 23.0 588 23.1 - -
700 28 PN 10 Class D Table E, PN 16 10K 694 27.3 697 27.4 - -
750 30 - Class D Table E, PN 16 10K 743 29.3 746 29.4 - -
800 32 PN 10 Class D Table E, PN 16 - 794 31.3 797 31.4 - -
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minal diameter Pressure rating Measuring tube internal diameter
EN (DIN) ASME AS 2129 JIS Hard rubber Polyurethane PTFE
AWWA AS 4087
[mm] [in] [mm] [in] [mm] [in]
900 36 “N 10 ClassD Table E, PN 16 - 895 35.2 898 35.4 - -
1000 40 Ph‘& Class D Table E, PN 16 - 991 39.0 994 39.1 - -
- 42 - \\ Class D - - 1043 41.1 1043 41.1 - -
1200 48 PN 6 \@s D Table E, PN 16 - 1191 46.9 1197 47.1 - -
- 54 - Class\ - - 1339 | 527 - - - -
1400 - PN 6 - \\ - - 1402 | 552 - - - -
- 60 - Class D \— - 1492 | 587 - - - -
1600 - PN 6 - \ - 1600 | 63.0 - - - -
- 66 - Class D - \\ - 1638 | 645 - - - -
1800 72 PN 6 - - \ 1786 | 703 - - - -
- 78 - ClassD - - 1989 78.3 - - - -
2000 - PN 6 - - - 989 78.3 - - - -
- 84 - Class D - - 2 tb\ 84.0 - - - -
2200 - PN 6 - - - 2194 N\87.8 - - - -
- 90 - Class D - - 2246 83\ - - - -
2400 - PN 6 - - - 2391 | 941 \\ - - - -
- 9 - Class D - 2382 | 938 \ - - -
- 102 - Class D - 2533 | 99.7 - \\ - - -
2600 - PN 6 - - 2580 101.6 - \ - -
- 108 - ClassD - 2683 105.6 - - \\ - -
2800 - PN 6 - - 2780 109.5 - - \ -
- 114 - ClassD - 2832 111.5 - - - -
3000 - PN 6 - - 2976 117.2 - - - -
- 120 - Class D - 2980 | 1173 - - - \
N
1) Order code for "Design’, option C
Materials Transmitter housing
Compact version
% = Order code for "Housing', option A "Compact, alu, coated":
Aluminum, AlSi10Mg, coated
= Order code for "Housing', option M: polycarbonate plastic
—> = Window material:
= For order code for "Housing", option A: glass
= For order code for "Housing", option M: plastic
ote version (wall-mount housing)
or "Housing', option P 'Remote, alu, coated":
tion N: polycarbonate plastic
~glass
® For order code for "Housing", option N: plas
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