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The named company is authorized by the American Society of Mechanical Engineers File MH4E364 VoL 1 Ldamed:
eviseds

(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the ASME Certification Mark and
the authority granted by this Certificate of Authorization are subject to the provisions of

set forth in the Any stamped with the ASME
Cemﬁcatlon Mark shall have been built strictly i |n accordance with the provisions of the
ASME Boiler and Pressure Vessel Code.
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Manufacture of Class | reinforced plastic pressure vessels at the above location
only

October 20, 2019
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CERTIFICATE NUMBER: 34802

e S Tz

Board Chair, Conformity Assessment
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Managing Director, Conformity Assessment

Certificate

Certificate No.:
Name and address of
the

manufacturer:

Tested according to

Directive 2014/68/EU:

Test report no.:

Description of
pressure equipment:

Manufacturing
plantSupplier:

next monitoring will be performed in May/2022.

Beijing, Jun.8, 2021

TOV Rheinland Industrie Service GmbH
Notified Body for Pressure Equipment, ID-No. 0035

Module A2
according to Directive 2014/68/EU
01202 CHN/U-130111

Harbin ROPV Industrial Co., Ltd.

Room 2501, Pufa Plaza No.209 Changjiang Road,
Nangang District Harbin 150090, P.R. China.

According to the test results, the manufacturer is entitied to mark the
pressure equipment produced within the range of this module with the
mark:

C€ 0035

Module A2 - Internal production control plus supervised pressure
equipment checks at random intervals

01202 CHN/U-130111-9
Fiberglass Reinforced Plastic (FRP) Pressure Vessel.

Products: R25B300E,R25B/C600E, R25B/C1000E, R25B/C1200E,
R40B300E/S,R40BA50E/S, R40BBOOE/S, R40B1000E/S, R40B1200E/S,
RBON/U1508,

R 160B1000E/S,

R R180G75,|
Harbin ROPV Industrial Co., Ltd.

No.77 ROPV Road, The Economic Development Zone of Dezhou
Shandong 253000, P.R. China.
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Manufacturer:  SEE ADDENDUM FOR MANUFACTURER LOCATIONS
s (esy site)
. plicant ROPV THDUSTRY DEVELOPENT
(GOMPANYG ovbears oo
PUTA PLATA, 25TH FL, ROOM 2501
Harbin ROPV Industrial Co., Ltd. TAOAIG DISTRICT.
No. 77 ROPV Road HARBIN 150030 HEILONGITANG CHINA
The Economic Development Zone of Dezhou
1607871 (Paxcy Site)
Shandong 253000 Listee/Classified Co.:  SAME A% APPLICANT
People's Republic of China (100405-573)
This Follow-Up Service Procedure authorizes the sbove Marmfacturer(s] to use the markin
apecified by UL LLC, or any authorized licenase of UL LLE, including the UL Contracting Party,
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®
Water Regulations Advisory Scheme
18" September 2008

Harbin Ropv Industry Development Center,
No. 180 Hongai Street,

Nangang District.

Harbin,

China

Dear Sir

WATER REGULATIONS ADVISORY SCHEME
“ITEMS WHICH HAVE PASSED FULL TESTS OF EFFECT ON WATER QUALITY - BS 6920"

VWe refer to your application for the material(s) described below to ba approved arising from the
resuits of the tests of effect on water quality that have been carried out on the product(s) so
described, it has been decided that there is no objection to its/their use provided the source,
nature and manufacturing processes of the ingredients and products are not changed. (See
notes overleaf).

GLASS REINFORCED PLASTICS (GRP) - COMPONENTS 5120

FRP pressure shell. Natural coloured, fibre reinforced plastic component. For use with cold water
anly

Test Report: MAT/LAB 245A

0807520 HARBIN ROPV INDUSTRY DEVELOPMENT CENTER
An entry, as above, will accordingly be included in the Water Fitings Directory on-ine. Part Two,
under the section headed, "Materials which have passed full test§ of effect on water quality”

Your attention is drawn to the statement overleaf. Manufacturers or applicants may only quote in
their sales literature terms which are used in this letter, namely that the product as listed, having
passed the tests of effect on water quality, is suitable for use in contact with potable water and
that a referance to the product wil be included in the Materials section, Part Two, of the Water
Fittings Directory on-line: this may be abbreviated to “Water Regulations Advisory Scheme -
Approved Material” or "WRAS - Approved Material’ Approval of this product does not signify
the approval of its mechanical or physical properties for any use.

The Technical Committee of the Scheme reserves the right to review approval. This product
automatically becomes due for audit reassessment in duly 2013.
Yours faithfully
HELawh
Hannah Lewis
Materisls Approval
‘Water Regulations Advisory Scheme




ROPV5s

E—iEd |
11?1
BTCC-QMS
Beijing Tlanylzheng Certlﬁcatlon Center lelted Company

CERTIFICATE OF CONFORMITY OF QUALITY
MANAGEMENT SYSTEM CERTIFICATION

Certificate No: 02619Q30906R7M
Unified Social Credit Code: 91230199718443652F

This is to certify that the environmental management system of

HARBIN ROPV INDUSTRIAL CO., LTD.

Emnl Address: No.180, Honggi Steet, Nangang Distict, Harbin Ciy, Heilongjiang Province PC150090
2501, Pufa Plaza, No.209, Ch |, Nangang District, Harbin City, Heilongjiang Province:
PC:150090
Office Address2: No.77, Lepu Road, Economic Development Zone, Dezhou City, Shandong Province  P.C.253000
is in conformity with
GB/T 19001-2016 / 180 9001:2015 standard
This certificate is valid to the following area:
THE DESIGN, DEVELOPMENT AND MANUFACTURE OF FRP PRESSURE VESSEL FOR MEMBRANE SEPARAT |ON

CINCLUDING DTRO HOUSING, TUBULAR FRP PRESSURE VESSEL), FRP PRESSURE SHELL FOR EDI
AND ENERGY RECYCLE DEVICE SHELL.

General manager:

s
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First Issue Date: Jan. 15, 2001

Expiry Date Of Last Certification: Aug. 15,2019
Recertificaion Audit Date: From Aug.
~.To Aug. 14, 2019
at +Sep. 29, 2019
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BTCC-OHSMS
Beijing Tlanylzheng Certification Center Limited Company

Floor, Buildingl, No. 98 and No, 98, Bellishi Road, Deijs

CERTIFICATE OF CONFORMITY OF
OCCUPATIONAL HEALTH AND SAFETY SYSTEM
CERTIFICATION

Certificate No: 02619530256R4M
Unified Social Credit Code: 91230199718443652F

This is to certify that the environmental management system of

HARBIN ROPV INDUSTRIAL CO., LTD.

‘Enrol Address: No.180, Honggi Street, Nangang District, Harbin City, Heilongjiang Province PC:150090
Office Address1:Room 2501, Pufa Plizs, No.209, Changjiang Road, Nangang District, Harbin City, Heilonggiang Province
PCA50090
Office Address2: No.77, Lepu Road, i ne, Dezhou City, Shandong Province  PC.:253000
is in conformity with
180 45001: 2018 standard
This certificate is valid to the following area:

THE DESIGN, DEVELOPMENT AND MANUFAGTURE OF FRP PRESSURE VESSEL FOR MEMBRANE SEPARAT | ON
(INCLUDING DTRO HOUSING, TUBULAR FRP PRESSURE VESSEL), FRP PRESSURE SHELL FOR EDI
AND ENERGY REGYCLE DEVICE SHELL.

General manager: First Issue Date: Sep. 30, 2007

Expiry Date Of Last Certification: Aug. 15,2019

{4; !‘ Recertificaion Audit Date From Aug. 12, 2019
(% 7] e ug. 14, 2019
oo 0lbeSem, 29, 2019
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BTCC-EMS

Beijing Tlanylzheng Certification Center lelted Company

Floor 5, Building, No. 98 and No. 8, Beilshi Road, Bejing ciy)

CERTIFICATE OF CONFORMITY OF
ENVIRONMENTAL MANAGEMENT SYSTEM
CERTIFICATION

Certificate No: 02619E30281R4M
Unified Social Credit Code: 91230199718443652F

This is to certify that the environmental management system of

HARBIN ROPV INDUSTRIAL CO., LTD.

Enml Address: No.180, ngq. Stee, Nangang Distict, Harbin Ciy Hellongiing Provinoe  RC:150090
501, Pufa Plaza, No.209, Changjia ‘Harbin Cily, jang Province
PC:150090
Oftice Address2: No.77, Lepu Road, Economic Development Zone, Dezhou City, Shandong Province  P.C.:253000
is in conformity with
GB/T 24001-2016 / 1S0 14001:2015 standard
This certificate is valid to the following area:
THE DESIGN, DEVELOPMENT AND MANUFACTURE OF FRP PRESSURE VESSEL FOR MEMBRANE SEPARAT | ON
C(INCLUDING DTRO HOUSING, TUBULAR FRP PRESSURE VESSEL), FRP PRESSURE SHELL FOR EDI
AND ENERGY RECYCLE DEVICE SHELL.
General manager: First Issue Date: Sep. 30, 2007
Expiry Date O Last Certitication: Aug. 15,2019

J/&{A ! Recertificaion Audit Date: From Au
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Chapter 1 General Product Description

ROPV pressure vessel is designed to withstand 6 times the designed pressure before a
catastrophic failure occurs. As a safety precaution the housings are designed for a full
body leak at 4 times the design pressure to keep catastrophic failure from happening.
Each standard vessel is carefully inspected and a hydro-test is performed to ensure its
reliability before delivering from the plant.

ROPV Pressure Vessels are designed to provide safe operation over a long service life if
properly installed, operated, and maintained. The vessel may cause loss of life, severe
bodily harm, or property damage if improperly installed, operated, or maintained. Read
and understand all guidelines provided in the vessel User Manual. Observe every
precaution contained therein. Failure to do so may result in malfunction and potential
catastrophic failure. It is recommended that only qualified technicians experienced in
servicing hydraulic systems work with this vessel. Misuse, incorrect assembly, or use of
damaged/corroded components may result in catastrophic failure. ROPV Pressure
Vessels are design and manufacture in accordance with the American Society of
Mechanical Engineers, ASME, Section X Boiler and Pressure vessels Code requirements,
for use as a membrane element housing,.

Product Identification

R 8040 B 300 S - 6 (W)

ROPV j —l; Paint Color White

8 Inch Diameter Membranes per Vessel
Membrane Feed/Concentrate
Membrane Length Side Port Connection
40 Inch

Maximum Operating
B Series Pressure (PSI)

R 8040 B 300 E - 6 (B)

—|; Paint Color Blue

Feed/Concentrate
End Port Connection
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Operation Specifications

R80 600E Design Pressure: 600 PSI / 4.1Mpa / 41 Bar

R80 1000E Design Pressure: 1000PSI / 6.9Mpa / 69 Bar

R80 1200E Design Pressure: 1200PSI / 8.3Mpa / 83 Bar

Max. Permeate Pressure: 125PSI / 0.86Mpa / 8.6 Bar

Min. Operating Temp.: 14°F /-10°C

Max. Operating Temp.: 150°F / 65°C

Factory Test Pressure: ASME: 1.1x Design Pressure
Standard: 1.5x Design Pressure

Operating pH Range: 3-11

Cleaning pH Range: 2 - 12 (less than 30 minutes)

Vessel Use and Precautions

e Do notallow the vessel to fall or impact on the ground or other object.

e Use padding to protect the vessels during handling to prevent damage.

e Pressure up to the design pressure (PSI) of the specific model being used.

e Vacuum conditions should be avoided with vacuum breakers.

e Accommodates standard 8” nominal diameter spiral-wound elements.

e Read and follow the membrane manufacturer installation instructions along with this
manual.

e The required vessel/element interface hardware is supplied with the vessel. Ensure that
an element adapter is installed at each end of the vessel before use.

e Vessel expands under pressure and careful consideration must be taken when installing
straps/saddles and system connection piping.

e Installation with the straps/saddles provided is strongly recommended

e Vessel should not support any other system components. Connections must be non-load
bearing.

e Mount vessel using strap/saddle hardware provided and span recommended in the
engineering drawing.

e Do notover tighten the straps - vessel must be allowed to expand under operation.

e Maximize the connection flexibility to allow for vessel growth under pressure.

e Align the side ports with the system manifold, correcting any misalignment before final
installation.

e Provide overpressure protection in the system safety devices.

e Inspect end closures regularly for signs of corrosion. Immediate corrective action
and/or replacement are suggested in case of corrosion.

e Thrust Ring must be installed at the downstream end of the vessel.
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e Relieve system pressure before working on the vessel.

e Do not attempt to over-tighten the Permeate Port connections as this may damage the
end closure. One turn past hand tight should be sufficient.

e Never operate the vessel in excess of its ratings. This may void the warranty and cause
bodily or property damage.

e Do notoperate the vessel permeate port over 125PSI.

e Flush the vessel with permeate before system shutdown to reduce the chance of
corrosion.

¢ Do notinstall the vessel under direct sunlight.

e Operate the vessel within the recommended pH range - Operating pH Range: 3 - 10,
Cleaning pH Range: 2 - 12 (less than 30 minutes).

e Minimize membrane movement by careful shimming the membrane column.

e Failure to understand and follow all precautions may void warranty and result in
catastrophic failure of the vessel.

e These guidelines are subject to change. Please check with ROPV to ensure that the User
Manual is the latest version for the vessel model being used.
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Chapter 2 Installation

2.1. Carefully study the vessel engineering drawings for key dimensions and
technical requirements.

2.2. Design and manufacture rack according to engineering drawings and system
capacity. Independent support of both pressure vessel and manifolds shall be
considered in the design of the rack.

2.3. Check the integrity of the vessel, especially the inner surface of the vessel and
the sealing surface of the Feed/Concentrate ports.

2.4. Ensure enough space is reserved around the two ends of the vessel for
installation and removal of the membrane elements.

NOTE: Install the vessels centered on the rack to avoid stress concentration
on the Feed/Concentrate ports.

2.5. Mount the vessel on the provided saddles at the recommended span positions
shown on the engineering drawings.

2.6. Connect the vessel to the manifolds and/or to the next vessel while adjusting
each vessel and manifold to minimize misalignment at each end. (For details, see
“Chapter 3 Piping Connections”).

2.7. Install the strap assembly. Install the screws through the hole in the rack and
thread them into the strap locknut; use a torque wrench to tighten the screws
within 3~5N.m.

NOTE: Pressure vessels expand during pressurization, over tightening the
strap assemblies will damage the vessel.
2.8. Assemble end closure(For details, see “Head Assembly” in “Maintenance Guide”)
2.9. Install membrane elements(For details, see “Membrane Elements Installation”
in “Maintenance Guide”)
2.10. Install thrust ring at the downstream end of the vessel.
2.11. Close the vessel.
2.12. Connect the permeate port manifolds (For details, see “Piping Connections”)
2.13. Inspect the installation. Inspection includes but is not limited to the position of
the vessel, the end caps and pipelines connections. Please inspect according to
“Pre-Pressurizing Checking list” in Appendix 1.

2.14. Pressurize and run the system.

If in doubt or for installation issues, please contact ROPV.
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Chapter 3 Piping Connections

Enough room shall be reserved for both axial and radial expansion of the vessel in the design of
the manifolds and pipelines; otherwise the vessel and other components of the system could be
damaged. There are some location deviation about feed\concentrate ports and permeate ports
connecting, consider these deviation when design the piping connection, otherwise the stress
concentration may damage the pipe. Careful reading of this chapter will facilitate safe and
normal working conditions of the vessel and pipelines.

3.1. Permeate Port Connections

3.1.1. Use flexible connections to reduce vibration impact.

3.1.2. A U swan-neck tubing with flexible connectors at both ends, or one piece of flexible

soft pipe should be used for permeate port connections.

3.1.3. Extra and independent support shall be provided for permeate port pipelines rather

than using permeate port as support.
Note: To prevent damage to the permeate port do not tighten the permeate port
connections over 50N.m of torque.
3.2. Feed/Concentrate Port Connections

3.1.4. Use flexible grooved couplings (IPS).

3.1.5. Do not connect any manifolds rigidly to the vessel.

3.1.6. Manifolds must be supported independently.

3.1.7. Manifold span should be greater than vessel span to allow for vessel growth under
pressure.

3.1.8. To reduce the risk of stress concentration we recommend that “two IPS standard
flexible couplings and one piping section” are used to connect the Feed/Concentrate
ports and manifold ports; this method lowers requirements for housing alignment
and the position accuracy of the manifold welds. However, this method will increase
the initial cost as shown in figure 1.1.

Manifold

IPS Grooved

Manifold IPS Grooved

Pressure Vessel Pressure Vessel

90° Bend Connection
Straight Connection

Figure 1.1
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3.1.9. The use of only one IPS standard coupling to connect directly to the manifolds is also
acceptable. However, the welding of the manifolds and the installation position of
the housing should be accurately controlled to ensure the proper alignment of the
manifold and the Feed/Concentrate ports.

3.1.10.Install the vessel correctly: Make sure to align the Feed/Concentrate ports and the
manifold ports at a distance in accordance with the direction of coupling
manufacturer.

3.1.11.Connecting the vessel and the manifold: Since only one IPS coupling is used to
connect directly to the manifold precautions shall be taken to ensure additional
flexible space is provided for the connection of vessels and manifolds by adding an
extra IPS coupling to the manifold, as shown in figure 1.2.

Pressure Vessel  Distribution Manifold

Single IPS Grooved

Intermediate IPS Grooved Coupling IPS Grooved Coupling
Manifol

Figure 1.2

3.1.12.Slight angle between manifolds and F/C ports using IPS standard clamp for
connection is acceptable. However, high accuracy in alignment is required.
Misalignment in any direction should be avoided and keep to a minimum as much
possible since it will generate mechanical stress concentrations that will damage the
membrane housing.

10



Chapter 4 Maintenance Guide

Preventive Maintenance

Periodical cleaning and maintenance of the vessel and replacement of damaged components is
essential to ensure a safe and normal operation of the vessel over a long service life.
As arecommendation we suggest to follow the Prevention Checklist below:

End closures.
e Periodically clean and remove any salt and/or corrosion deposits.
e Inspect components for deterioration and replace as needed.
e Maintain external components dry and leak free.
Side Ports.
o Inspect for leakage.
o Inspect coupling connections for corrosion and replace deteriorated couplings as
needed.

e Maintain all side ports dry and leak free to prevent corrosion.

( |
4 \ ) )

Read this section completely before servicing the vessel.

DO NOT Service any component until you verify that
system pressure is fully relieved from the vessel and the
system is completely shut down.

N\ /

4.1. Opening the Vessel
4.1.1.Shut Down System and Relieve System Pressure - The system must be shut
down and all pressure relieved before conducting any maintenance or
repair on the vessel. Read and follow all related guides provided by system
provider.

4.1.2.Disconnect permeate port piping. Unscrew and remove the permeate port piping
using a wrench. Pay attention to the thread-turning direction to prevent any
damage to the permeate port due to reversed turning or over-turning.

4.1.3.Inspect End Closure - The end closure should be inspected for any signs of
corrosion or damage. Surface corrosion and salt deposits can be removed

11



| ROPV5s

with a brush or scrubbing pad, while flushing with water. Damaged
components should be replaced with approved components from ROPV.
4.1.4.Remove the locking kit segment screws using a hex wrench. Remove the retaining

ring.

Figure 2.1. Figure 2.2.

4.1.5.Lift the locking kit segment out of the retaining groove using a screw driver. Should
the assemblies be difficult to remove, it may be necessary to rock the head slightly
or tap the head inward with a rubber mallet. Remove the end closure. It is
recommended to use dedicated end closure removal tools from ROPV.

4.1.6.Remove the Head Assembly with One of the Following Techniques

4.1.6.1. ROPV Head Removal Tool- A head removal tool set is available from
ROPV. While not necessary for head removal, they have proven an effective
and easy way to remove the vessel head without causing any damage to the
vessel. There are four components: bearing block, position nut, bearing rod,

center piece.

Figure 2.2 ROPV Head Removal

4.1.6.1.1. Thread the center piece into the permeate port of the head
assembly, to hand tight. Do not over tighten the center piece (Fig.
2.3).

4.1.6.1.2. Place the bearing block at the end face.

12



| ROPV5s

4.1.6.1.3. Thread the position nut into the center piece.

Figure 2.3. Figure 2.4.
4.1.6.1.4. Turn bearing rod clockwise. The head will move with the bearing
rod as it moves toward the end of the vessel. You will be able to remove

the head once it has cleared the retaining groove area of the vessel.

Figure 2.5. Figure 2.6.

4.1.6.2. Alternative Head Removal - It is possible to remove the head assembly
without the ROPV head removal tools. A 1” NPT Male threaded piece of PVC
(or similar material) pipe should be threaded into the head permeate port to
hand tightness. Pull the pipe outward to remove the head. If the vessel has
been in operation for an extended time, a slight rocking motion or forceful tug
may be required to break the head seal bond. Also, a handle at the end of the
pipe will ease head removal - forming a T with the pipe that threads into the

permeate port.

4.2. Head Disassembling.
Read this article carefully before disassembling the head assembly to

prevent damaging its components.
4.2.1 Inspection: Make sure that the end cap is removed from the vessel according to

<Opening the Vessel>

13
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4.2.2 Remove the adaptor and seals: Hold the bearing plate tightly with one
hand and pull the adaptor out of the permeate port with the other hand;
remove the adaptor seals and the sealing plate seals.

Figure 2.7 Remove the locknut Figure 2.8 Remove sealing plate

4.2.3 Remove the permeate port locknut: Remove the locknut using a dedicated
wrench. The locknut is left hand threaded and must be turned clockwise to be
removed.

4.2.4 Separate the bearing plate and sealing plate. Pull the sealing plate with one
hand to separate it from the bearing plate.

Figure 2.9

4.2.5 Separated the permeate port, and remove the feed\concentrate port: pull
the permeate port and feed/concentrate port out of the sealing plate and remove

the retaining ring of the feed/concentrate port.

Figure 2.10

14
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4.2.6 Remove the seals from the sealing plate and perm port.

Figure 2.11 Head breakdown
Components: sealing plate, adaptor, bearing plate, feed/concentrate port, retaining

rings, permeate port plug, permeate portlocknut, seals.

Carefully remove the seals to prevent damage to the
sealing surfaces. It is recommended to replace all used
seals with brand new seals.

4.3. Head Assembly Cleaning and Inspection.

Please read this section carefully before making decisions and taking measures on
component structure or corrosion problems. Please combine the operational
experience with this manual to deal with corrosion and component damage. You can
refer to <Breakdowns and solutions> for the content that is not included in this
section or contact ROPYV for conditions not covered in this manual.
4.3.1. Cleaning and Inspection of the metallic components. Metallic
components include the aluminum bearing plate, stainless steel locking kit
segments and screws.

15
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4.3.1.1 Inspect the components for scale, salt deposit or corrosion, use a steel brush
or a scrubbing pad to loosen any deposit. Be careful not to scratch the
bearing plate anodize coating.

4.3.1.2 Place the components into a vessel filled with mild soap solution and remove
the corrosion.

4.3.1.3 Flush all components with clean water.

4.3.1.4 Dry the components with compressed air or a clean and dry towel.

4.3.1.5 Inspect all components carefully, check for any structural defects or damage
in the bearing plate anodized coating. Replace any damaged or defective
component.

4.3.2. Cleaning and Inspection of the non-metallic components. Non-metallic
components include sealing plate, permeate port, adaptor, permeate port locknut,
permeate port plug and all seals.
4.3.2.1. Inspect components for scale, corrosion or salt deposit. Place the
components into a bucket filled with mild soap solution and clean them to
remove the deposits.
4.3.2.2. Flush all components with clean water.
4.3.2.3. Dry the components with compressed air or a clean and dry towel.
4.3.2.4. Inspect all components carefully for any structural defects or damage in the
seals. For example, cracks in the permeate port or the locknut, damage in the
threads; aged, deformed or damaged seals. Replace any damaged or defective
component with new ones.
4.3.2.5. Replace all components that need to be changed upon inspection.
4.3.2.6. Inspect carefully the Feed/Concentrate ports and attachments to the shell to
ensure that connections and seals are structurally sound. Please contact
ROPYV for any questions.

If chemical reaction problems occur like cracks or
discoloration on the vessel or its components, please
contact please contact ROPV at: service@ropv.com.cn

Please do not conduct any repair work before consulting with the manufacturer
for guidance, except for replacing head components.

4.4. Head Assembly.
Read and follow this section. Incorrect assembly may result in catastrophic
head failure.

4.4.1. Lubricate and install the seals:

16
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We recommend using brand new seals for head assembly.
Lubricate seals using glycerin or silicone base lubricant.

4.1.6.3.

4.4.1.1. Lubricate the permeate port seals and place them in the grooves located on

the inside diameter of the permeate port.

Figure 2.13 Install the permeate port seals

4.4.1.2. Lubricate the permeate port seals and place it onto the outer edge of the
permeate port.

4.4.1.3. Lubricate the sealing plate seals and place it in the grooves located on the
inside diameter of the sealing plate.

Figure 2.14 Install the sealing plate seals

4.4.1.4. Lubricate the adaptor seals and place them in the grooves of the adaptor.

17
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Figure 2.15 Adaptor seals installation
4.4.2. Assemble the sealing plate and bearing plate. Apply a thin layer of lubricant
onto the sealing surface of the feed/concentrate port and push the feed/concentrate

port through the hole of the sealing plate, then fix it with retaining ring.

Figure 2.16 Installing feed/concentrate port
4.4.2.1. Insert the longer end of the feed/concentrate port through the hole of the
bearing plate until full contact of the sealing plate and bearing plate. Then
apply a thin layer of lubricant onto the seal surface of the permeate port,
push the permeate port through the hole of the parted sealing plate to the

Figure 2.16 Assembling seal plate Figure 2.17 Assembling bearing plate

bottom.

4.4.3. Thread the permeate port locknut onto the threads of the permeate port using a
wrench until the sealing plate and bearing plate are thoroughly contacted.
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Figure 2.18 Installing locknut 2.19 Installing adaptor

4.4.4. Install the adaptor. Insert the end without seals into the hole of the permeate
port.

4.4.5. Install the head O-ring. Lubricate the O-ring and seat it into the groove located
on the outside diameter of the sealing plate.

Figure 2.20 Head assembly
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Chapter 5 Loading/Replacing Membrane Elements

Read all parts of this section before replacing membrane elements. This article is for
reference only; load/unload the membrane elements according to the membrane
manufacturer requirements.

Membrane elements must be loaded at the feed (upstream) end of the vessel, and
unloaded through the concentrated (downstream) side of the vessel. Always remove and
install elements in the direction of feed flow.

Make a matching list for the removed membrane and the vessel to avoid possible
disorder during membrane loading

Steps:

5.1. Inspection
5.1.1. Verify all pressure has been relieved from the vessel, following system
manufacturer’s recommendations.
5.1.2. Ensure the vessel is opened according to Opening the Vessel.

5.2. Disassemble membrane components
5.2.1. Remove the thrust ring located at the concentration side.
5.2.2. Remove the adapter from the membranes on both sides of the vessel.

5.3. Unload the membrane
5.3.1. Clean off any lubricant residue or salt build up from the inside diameter at both
ends of the vessel.
5.3.2. Remove the membrane out of the vessel according to the membrane manufacturer

~

Be careful not to scratch the inner surface
of the vessel while removing or installing the
membrane elements.

J

requirements.

5.4. Check and make sure the head is assembled according to Head
Disassembly and Head Assembly.
5.5. Vessel cleaning and inspection
5.5.1. Clean the inner surface and groove of the vessel by removing the residue or
corrosions with a mild soap solution and then flush with clean water.
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5.5.2. Check if there is any damage to the inner surface of the vessel. If yes, Please change

the vessel.

Figure 2.21 Inspecting the vessel

5.6. Install the head at the concentration side
5.6.1. Apply a thin layer of glycerin within 50mm from the groove on the inner surface of
the vessel at the concentrate (downstream) end of the vessel.
5.6.2. Apply a thin layer of glycerin on the surface of the head O-ring for the concentrate

(downstream) end of the vessel.
5.6.3. Install the thrust ring onto the head for the concentrate (downstream) end of the

vessel.

Figure2.22 Install the thrust ring

5.6.4. Grasp the permeate port and the locknut to keep the head and the vessel in the
same axis and push the head into the vessel until some resistance can be felt. Then
continue pushing the head slowly into the vessel until it reaches over the groove.
Please do not push the head too much over the groove since the seals may be
damaged if the head needs to be pulled back. If it is difficult to push the head with
hands, a rubber mallet can be used to hit the head until the head reaches its place.

5.7. Install locking kit segment at concentration side.
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5.7.1. Inspect the groove and ensure it is clean and free of residues. Use compressed air
to dry the groove if available or use a clean rag to dry it.

Figure 2.23 Install locking kit segment

5.7.2. Apply lubricant like glycerin onto the locking kit segment screws to prevent salt
deposits to buildup. Position the locking kit segments into the groove. Install the
locking ring making sure the holes align with the threaded holes on the bearing
plate and install the screws, tighten screws up to 10Nm of torque.

Figure 2.23 Install the retaining ring

5.8. Load membrane elements from the feed end of the vessel

5.8.1. Inspect and confirm there are no scratches on the inner surface of the vessel.

5.8.2. Inspect and ensure there is nothing on the outer surface of the membrane that may
scratch the inner surface of the vessel.

5.8.3. Using a clean rag or cotton and a mixture of glycerin and clean water at a 1:1 ratio
ball lubricate the inner surface of the vessel.

5.8.4. Using a clean rag or cotton and a mixture of glycerin and clean water at a 1:1 ratio
ball lubricate the membrane seal.

5.8.5. Load the membrane from the feed end of the vessel; ensure that the membrane is
properly orientated. If there are more than one membrane to be loaded into the
vessel, do not push the first membrane into the vessel completely but reserve
around 200mm to facilitate the connection of the next membrane.
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5.8.6. Inspect and make sure the membrane interconnector is clean and intact. Apply a
thin layer of glycerin onto the interconnector seals without excessive amount;
otherwise the membrane may get contaminated. Install the interconnector into
the loaded membrane.

5.8.7. Install and connect the next membrane with the loaded one with the
interconnector.

5.8.8. Load all membrane elements in the same way. Push all the membranes into the
vessel until the adaptor at the concentration end is inserted into the center hole of
the first membrane and the membrane face is pushed against the thrust ring.

~

Please ensure all membranes are in the same axis.
No load on the connection pipe, otherwise the pipe or
the membrane may be damaged.

J
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Chapter 6 Closing the Vessel
Please read this article carefully. Incorrect assembly may result in catastrophic failure.

6.1. Pre-Closing Inspection

Please read this article before closing the vessel. DO
NOT use corroded or damaged parts to avoid
catastrophic failure. Do not pressurize the vessel
before all closing steps are finished.

J

6.1.1. Inspect the head is assembled as per Head Disassembly and Head Assembly

6.1.2. Verify that the membranes are loaded as per Loading/Replacing Membrane
Elements

6.1.3. Ensure the inner surface of the vessel is free of corrosion build up or residue of
foreign materials.

6.1.4. Inspect and make sure there are no scratches or damage on the inner surface of
the vessel.

6.1.5. Inspect the vessel groove and make sure there are no residues or salt buildup in it.

6.1.6. Inspect the Feed/Concentrate port connections and vessel, make sure the seals
are intact, structurally sound and free of corrosion. If you have any questions or
find any adverse situation please contact ROPV.

6.1.7. Shimming the membranes. Due to variation on the length of the membranes and
the vessel tolerance, shimming might be necessary to prevent membrane
movement during operation.

6.1.7.1 Remove the adaptor seals and the head O-ring. Insert the straight end of the
adaptor into the permeate hub far enough to be held by the adaptor seal.
Align the adaptor with the membrane and push the head carefully into the
vessel until the groove is exposed far enough to insert a locking segment into
it. Slowly remove the head with care and then check the size of the gap
between permeate port and adaptor. The number of 2mm shims needed to
fill this gap will depend on the size of the gap. Reinstall the adaptor seals and
seal plate seal; slide shims on the flat end of the adaptor and insert the
adaptor into the permeate port hub. Shims must be placed between the
permeate port and adaptor.

6.2. Install head at the feed end (upstream)
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6.2.1. Apply a thin layer of glycerin within 50mm from the groove on the inner surface of
the vessel.

6.2.2. Apply a thin layer of glycerin onto the head O-ring at feed end.

6.2.3. Grasp the permeate port and locknut; keep head and vessel in the same axis. Push
the head into the vessel until some resistance can be felt. Push the head slowly
into the vessel until it reaches over the groove. Please do not push the head too
much over the groove since the seals may be damaged if the head needs to be
pulled back. If it is difficult to push the head with hands, a rubber mallet can be
used to hit the head until the head reaches its place.

6.3. Install locking kit segment at feed end
6.3.1. Inspect the groove and ensure it is clean and free of residues. Use compressed air
to dry the groove if available or use a clean rag to dry it.
6.3.2. Apply lubricant like glycerin onto the locking kit segment screws to prevent salt
deposits to buildup. Position the locking kit segments into the groove.

6.4. Install the permeate port plug.
Apply Teflon sealing tape on the threads of the plug, not exceeding 2 layers, before
threading it into the perm port. Over tightening may damage the permeate port.
Maximum torque is 15Nm. Tighten plug at 50% of the maximum torque. The end face of
the plug should be 3mm higher than the permeate port face.

Figure 2.26 Install permeate port plug

6.5. Reconnect the pipes
Reconnect the pipes as per Piping Connections.

6.6. Check as per Appendix I Pre-Running Check List
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Chapter 7 Handling and Storage

Read this article carefully. Incorrect handling and storage may result in catastrophic
failure.
Check the packing conditions when accepting the goods. Contact the logistics
company at once in case of damaged vessel.
Slight damage in the outer surface of the vessel within the painting layer is
acceptable. Any query, please contact ROPV.

7.1. Vessel Handling Precautions

e Keep the vessel from falling down to the ground or colliding with other objects when it
is being moved.

o Special care should be taken if forklift or other machinery is used for handling the vessel.

o Use padding to protect the vessels during handling to prevent damage.

e DO NOT Scratch or damage to the inner surface of the vessel.

e DO NOT lift the vessel from the Feed/Concentrate ports or permeate ports.

e DO NOT impose excessive external force on the vessel.

e DO NOT climb on the vessel.

o Damaged vessel must not be used.

7.2. Storage Requirements

e Do not store with other products.

e  Make alist of product and spare parts before storage.

e  Store vessels in their original packaging.

e  Storage temperature range should be -102C~+50 2C

e  Storage humidity range should be 40%~70%RH;

e Storein a place with a light intensity of less than 100Lux;

e Storein a safe area to keep the vessel from shaking or falling.
e Height: not exceeding 3 packing units.
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Figure 2.27 Storage procedure
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Chapter 8 Breakdowns and Solutions

Please refer to this article for common breakdowns and solutions. The contents of this
section need to be used with good practical industrial experience. We recommend that
only engineers with extensive work experience conduct any repair work.

8.1. Locking Kit Segment and Related Issues.
8.1.1. Locking kit segment screw is too tight to thread out.
Solution: Apply penetrating fluid (such as WD-40 or LPS-1) onto the locking kit
segment and tap it with a hammer until the screw can be threaded off. Please take
care not to contaminate the membrane elements.
8.1.2. Locking kit segment screw cannot be removed due to damage in screw cap or
threads
Solution: cut the locking kit segment screw off.
Tools: angle grinder, cutting disc, power cables, electric drill, M8 screw tap, 6mm
stainless steel drill bit.
Steps:
- Cut the locking kit segment screw with angle grinder
- Use an electric drill with stainless steel bit with diameter of 6mm to drill the rest of
the screw out of the bearing plate. Please take care not to damage the threads of the
screw hole in the bearing plate.
- Make new threads for the screw hole in the bearing plate with a M8 screw tap.
- Flush the residue with clean water.

e ™

Take care not to damage bearing plate, vessel and permeate port
during cutting. Helmet and mask must be used for protection.

NOILN31V
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8.2. Head and Related Issues.
8.2.1. Leakage in seals

\_

Possibilities:

A. Deteriorated head seals after running for over 2 years

B. Seals are damaged due to improper installation

C. Seals are deformed due to the PH of the medium

D. Seals are deformed due to the temperature of the medium
Solution:

a. Check the composition, temperature, and PH of the medium.

b. Replace the seals as per Maintenance Guide.
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8.2.2. Sealing plate or permeate port is damaged.
Solution: Replace sealing plate or permeate port

s

e ™

There should be no more than 4 layers of seal tape on the permeate

port threads. It is better to use PVC tubing to connect to the permeate

port rather than stainless steel. Threads of the tube that connects the
permeate port must be in match with those of permeate port.

\ IN- J

8.2.3.Bearing plate is corroded due to leakage in vessel

NOILN3LV

Solution: Repair the leakage and replace bearing plate as per Vessel and Related Issues.

8.3. Vessel and Related Issues.
8.2.4. Leakage in sealing surfaces.

Possible reasons:
- Scratches or damaged bore at the seal area location.

Solution: For lite scratches, hand sand sealing areas using wet 600grit sand paper until a
smooth finish is achieved. For dip damage or scratches not affecting the structural wall
(-2mm), epoxy or vinyl ester resin can be used to fill the damaged surface.

8.2.5. Vessel is corroded or cracked
Possible reasons:

A. Ph out of range, medium is to acid or alkaline.
B.Non-acid membrane shells mixed with acid-proof membrane shell.

Solution:
a. Inspect the cracks:

If it is a high pressure vessel or the cracks reach structural layer (.2mm deep), the vessel
must be replaced.

b. Check the medium:

Check the PH range and adjust accordingly.
8.2.6. Body damage.

A. During transportation

B. During installation

Solution: replace the vessel if the body is seriously damaged; measures below can be taken
if there is only slight damage

Tools: painting gun, air compressor, electric dryer, angel sander and sanding disc, louver
blade.
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Materials: Epoxy resin and hardener, body filler and hardener, ROPV paint, fiberglass mat.

Steps: First, use epoxy resin, mats, fiberglass mat to fill the damage, once the resin is cured
sand the excess until the surface is level and smooth; apply body filler if necessary; last,
paint with a painting gun.

~

For any leakage of Feed/Concentrate port, please contact
Harbin ROPV Industrial Co., Ltd

J

8.4. Feed/Concentrate Side Ports and Related Issues.
Please follow steps below to remove Feed/Concentrate side ports in case of leakage.
A. Shut down the system and drain the vessel.
B. Disconnect the piping off the permeate port and Feed/Concentrate ports.
C. Open the vessel as per Opening the Vessel.

Possible reasons:

1. Seals are damaged

Solution: replace the seals

2. Ports are corroded or damaged or the sealing groove is scratched.
Solution: replace the Feed/Concentrate ports

3. Ports and the manifolds are not in the same axis (misaligned)

Solution: adjust the manifolds and reconnect the pipes as per Piping Connections.

8.5. Low Permeate Water Quality
Possible reasons:

A. O-ring seals are damaged due to displaced membrane elements caused by frequent
starting and shutting down of the system without taking measures to ensure gradual
pressure increase when starting and gradual pressure release when shutting down.

Solution:
a. Remove the head as per Opening the Vessel and remove the adaptor.
b. Replace the permeate port seals and adaptor seals.

c. Close the vessel as per Loading/Replacing Membrane Elements and Closing the
vessel.

B. Membranes may be displaced out of the sealing area during starting and shutting down
the system.

Solution: Shimming the membranes.
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a. Remove the head at feed end and adaptor as per Opening the vessel.

b. Remove the adaptor seals and the head O-ring. Insert the straight end of the adaptor
into the permeate hub far enough to be held by the adaptor sea. Align the adaptor with the
membrane and push the head carefully into the vessel until the groove is exposed far
enough to insert a locking segment into it. Slowly remove the head with care and then
check the size of the gap between permeate port and adaptor. The number of 2mm shims
needed to fill this gap will depend on the size of the gap. Reinstall the adaptor seals and
seal plate seal; slide shims on the flat end of the adaptor and insert the adaptor into the
permeate port hub. Shims must be placed between the permeate port and adaptor.

c. Close the vessel as per Closing the Vessel.
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Chapter 9 Service guide
Dear users:

Thanks for choosing ROPV FRP pressure vessels. We provide you with the following
services according to our national laws and regulations (See ROPV Limited Warranty for
more details):

I. Quality warranty

ROPV promises to provide “one-year warranty and lifetime maintenance” on the condition that
the vessels are properly installed and operated.

II. Technical suppport

1. ROPV commits to reply users within 8 hours for their complain or technical consultation.
2. ROPV commits to arrive at project site within 48 hours if needed.

III. Exclussions for the free service coverage

1. Damages caused by improper transportation, installation, operation and maintenance

2. Damages caused by operation without sticking to the requirements in this manual

3. Invoices are altered or Inspection Certificate is not available

Any problem, please contact via after-sales
hotline 0451-82267309

“EPhone:  0451-82267301/02/06/08

& E-mail: service@ropv.com.cn

Website: WWW.ropv.com.cn
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Appendix I
Pre- Running Check List

Name

Drawing No.

Pressure rating Vessel No.
Items Status
Membrane is loaded as per requirements YESo NOo
Membrane . .
Adaptor is installed as per requirements YESo NOo
elements
Thrust ring is installed as per requirements YESo NOo
All components are clean and in good conditions YESo NOo
Vessel is installed and fixed as per requirements YESo NOo
Vessel Head is assembled as per requirements YESo NOo
Locking kit segment and securing ring (high
pressure vessels) are installed as per YESo NOo
requirements
The pressure gage of closed vessel reads the YESL NOG
same as that of the system
Pipes are connect'ed as per requirements without YESL NOG
. stress concentration
Piping
connections
All piping components are in good conditions YESo NOo

Installation staff:

Inspector:

Installation date:

Inspection date:
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Maintenance Check List

Appendix II

Name Vessel No.
Pressure rating Work pressure
. Times of

Running time .
maintenance
Item Status Treatment
Corrosion YESo NOo
Deterioration YESo NOo
Damage YESo NOo
Leakage YESoc NOo
Inspector: Inspection date:

Maintenance staff:

Maintenance date:
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Appendix III

Engineering drawing: Please contact ROPV for the most current vessel drawing.
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ROPV Limited Warranty

Harbin ROPV Industrial Co., Ltd (hereinafter called “ROPV”) vessels (the “Product”) are warranted to the
original purchaser (the “Customer”) under normal use and if installed, operated and maintained in
accordance with applicable User Guides to be free of defects in material and/or workmanship for a period
of one (1) year from date of manufacture subject to the following. Any replacement Product or Part will
be warranted only for the remainder of the original warranty period or thirty (30) days, whichever is
longer.

Exclusions from this Limited Warranty
The warranty shall be void if:

1. Defects are not reported during the warranty period.

2. The Product is subject to accident, damage, incorrect installation, mishandling, abuse, misuse,
negligence or accident by any other party.

Problems caused by modification or alteration.

Chemical exposure or acts of nature.

Any item manufactured by other companies.

Wear on replaceable components under normal conditions - seals are excluded from this warranty.

SRl

Procedure for Obtaining Warranty Performance

ROPYV reserves the right to determine if a reported defect is a breach of this warranty. This may require,
at ROPV’s discretion, one or more of the following: 1. an inspection or test of the Product and/or the
system in which it was installed by an ROPV representative - the customer is responsible for arranging
access to the Product. 2. an inspection or test of the product and/or the system in which it was installed
by the Customer. 3. an inspection or test of the product and/or the system in which it was installed by
third party inspector appointed by ROPV. 4. return of the Product to ROPV’s factory for inspection or
testing. This is not a statement of limitations for warranty performance and ROPV reserves the right to
conduct warranty performance outside of the items shown.

If the Product is found by ROPV to be defective under the terms of this warranty, ROPV will perform one
of the following at its option: 1. supply a substantially similar replacement part based on FOB factory
terms. 2. conduct a field repair of the Product. 3. issue a credit for the original cost of the Products. This is
not a statement of limitations for warranty performance and ROPV reserves the right to conduct warranty
performance outside of the items shown.

Products returned to ROPV for inspection or testing must be shipped freight prepaid at the Customer’s
expense. If a breach of warranty is confirmed, ROPV will bear all costs related to the inspection and
testing. If the Product failure is found to be caused by cause other than breach of warranty, all costs
related to the inspection and testing of the Product will be borne by the Customer. This includes a
USD$500 per day fee and all related travel expenses.

All reported defects must be submitted to ROPV in writing.

Disclaimer

ROPV makes no expressed or implied warranty other than that specifically set forth in this warranty
statement. ROPV disclaims any warranty of merchantability or of fitness for a particular purpose.

ROPV’s liability under the terms of this warranty shall not exceed the purchase price of the Product which
are claimed to be defective. ROPV shall not be liable for any consequential or incidental damages
whatsoever, including but not limited to injuries or damages to person or property, loss of business
profits, business interruption, loss of use, cost of removing/installing Products, or the claims of third
parties.

Warranties or Representations by Others
No agent, employee, dealer, or other person has any authority to make any warranties or representations
concerning ROPV or the Product. ROPV is not responsible for such claims of warranty or representation.
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