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FRP Pressure Vessels
8 Inch | Side Entry | High Pressure

Models: R80-600S / R80-1000S / R80-1200S
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Certifications

First Line Pressure Vessels are designed and manufactured in accordance with the American
Society of Mechanical Engineers (ASME) Section X Boiler and Pressure Vessel Code, and are
complemented by certifications including NSF, CE, ISO, and SGS, meeting the requirements for

use as membrane element housings.
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Section 1: General Product Description

First Line pressure vessels are engineered to provide safe, reliable operation throughout
their service life when properly installed, operated, and maintained. Each vessel undergoes
rigorous inspection and hydrostatic testing prior to shipment to ensure compliance with

design specifications and safety standards.
1.1 Product Identification

For identification, the FRP pressure vessel's model is on the End Cap and its serial number is

inside the shell end.

Model Description

R 80 - 300 S - 6 W
R Series J L Paint Color White
8 Inch Diameter Membranes per
Membrane
Maximum Operating Feed/Concentrate
Pressure (PSI) Side Port Connection
R 80 - 300 E - 6 B
L Paint Color Blue
Feed/Concentrate
End Port Connection
3D End Cap Assembly View
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1.2 Operating Specifications
e R80-600S Design Pressure: 600 PSI /4.1 MPa /41 Bar
e R80-1000S Design Pressure: 1000 PSI / 6.9 MPa / 69 Bar
e R80-1200S Design Pressure: 1200 PSI /8.3 MPa / 83 Bar
e Maximum Permeate Pressure: 125 PSI/0.86 MPa /8.6 Bar
e Minimum Operating Temperature: 20°F /-7°C
e Maximum Operating Temperature: 120°F / 49°C
o Factory Test Pressure: 1.1 x Design Pressure
e Operating pH Range: 3-11
e C(leaning pH Range: 2 - 12 (maximum 30 minutes exposure)
1.3 Intended Use & Safety Precautions
e Pressure Limits: Do not exceed the design pressure of the specific model.
e Vacuum Conditions: Avoid vacuum conditions; install vacuum breakers if necessary.

e Membrane Compatibility: Designed for standard 8-inch nominal diameter spiral-

wound elements.

o Installation Hardware: Ensure element adapters are installed at both ends before

operation.

o Vessel Expansion: Allow for axial and radial expansion during pressurization. Do not

over-tighten support straps/saddles.

e Non-Load Bearing: Vessels must not support other system components. All

connections must be flexible and non-load bearing.

e Alignment: Align side ports with system manifolds. Misalignment can cause stress

concentration and failure.
e Overpressure Protection: Install appropriate safety devices in the system.

o Regular Inspection: Periodically inspect end cap and side port for corrosion or

damage.
e Thrust Ring: Must be installed at the downstream end of the vessel.
o Pressure Relief: Always relieve system pressure before performing any maintenance.

e Permeate Port Connection: Do not over-tighten permeate port fittings. One turn past
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hand-tight is typically sufficient.

e Chemical Exposure: Operate within specified pH ranges. Flush with permeate water

before extended shutdowns.

e Environmental Protection: Do not install vessels under direct sunlight or in

corrosive environments.

e Membrane Support: Minimize membrane movement by proper shimming during

installation.

e Warranty Notice: Failure to follow these instructions may void the warranty and

result in vessel failure.
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Section 2: Installation

1.

2.

10.

11.

12.

13.

14.

Review engineering drawings for dimensions and technical requirements.

Design and fabricate support racks according to drawings, ensuring independent

support for vessels and manifolds.

Inspect vessel integrity, focusing on inner surfaces and Feed/Concentrate port sealing

areas.

Allow sufficient clearance at both ends for membrane installation/removal.
Mount vessel on provided saddles at specified span locations.

Connect to manifolds, minimizing misalignment (refer to Section3).
Install strap assemblies; torque screws to 3-5 N-m. Do not over-tighten.
Assemble end Caps (refer to Section4).

Install membrane elements (refer to Section5).

Install thrust ring at downstream end.

Close the vessel (refer to Section6).

Connect permeate port manifolds.

Perform pre-operation inspection using Appendix I checklist.

Pressurize and commission system.

CAUTION

The vessel expands under pressure. The strap assemblies must not
be over-tightened, as this can induce excessive compressive stress
and cause damage.
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Section 3: Piping Connections

3.1 Permeate Port Connections

e Use flexible connections (e.g., U-shaped tubing with flexible connectors) to absorb

vibration and movement.

e Provide independent support for permeate piping; do not use permeate ports as

supports.
3.2 Feed/Concentrate Port Connections
o Use flexible grooved couplings (IPS type).
e Do notrigidly connect manifolds directly to vessel ports.
e Support all manifolds independently.
e Allow manifold span to exceed vessel span to accommodate pressure-induced growth.

e Recommended: Use two IPS flexible couplings with a pipe section between vessel and

manifold for optimal flexibility

. Manifold
90° Bend Connection

IPS Flexible Couplings

L/,—T-J A Housing
, e _
i —
First Line
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Straight Connection IPS Flexible Couplings
o Housing
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e Acceptable: Single IPS coupling connection requires precise alignment.
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Manifold
Tl

Intermediate IPS Grooved

IPS Grooved Coupling

Single IPS Grooved Coupling

S

Pressure Vessel

Distribution Manifold

e Alignment tolerance: Maximum 0.76 mm misalignment in any direction

Maximum Misalignment .76mm

e Ensure couplings can be hand-tightened without excessive force.
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Section 4: Maintenance Guide

4.1 Preventive Maintenance
o End Caps: Regularly clean salt/corrosion deposits. Inspect for deterioration.
o Side Ports: Check for leaks. Inspect couplings for corrosion. Keep areas dry.

e Schedule maintenance based on operating conditions and manufacturer

recommendations.

WARNING

Thoroughly review this section before any service work.
Do not proceed until the system is fully shut down and the vessel is confirmed to be

at zero pressure.

4.2 Opening the Vessel
1. Shut down system and relieve all pressure.
2. Disconnect permeate port piping carefully.
3. Inspect end cap for corrosion/damage.

4. Remove locking kit segment screws with hex wrench.

5. Remove end cap using First Line removal tool or approved alternative method.

First Line Removal Tools
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4.3 Head Disassembly
1. Remove permeate port locknut (left-hand thread - turn clockwise to loosen).

2. Separate bearing plate from sealing plate.

3. Remove adapter and seals from permeate port.

4. Remove seals from permeate port and sealing plate.
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Exploded View of End Cap Assembly

® 000 @

CAUTION

Carefully remove the seals to avoid damaging the sealing surfaces.

It is recommended to replace all used seals with new ones.
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4.4 Head Assembly Cleaning and Inspection

e DMetallic Parts (bearing plate, locking kit segments, screws): Clean with mild
dishwashing liquid solution, remove deposits with non-abrasive tools. Rinse, dry, and

inspect for coating damage or structural defects.

o Non-Metallic Parts (sealing plate, permeate port, adapter, seals): Clean, rinse, dry,

and inspect for cracks, wear, or deformation.

CAUTION

Replace all seals during reassembly.
Do not attempt repairs on FRP components without consulting First Line.In the event of]
chemical reaction problems (e.g., cracks or discoloration) on the vessel or components,

notify First Line immediately at: support@firstline.com.cn.

4.5 Head Assembly

1. Lubricate and install all seals using approved lubricant (e.g., glycerin).

2. Assemble sealing plate and bearing plate.
3. Install permeate port locknut (left-hand thread - turn counterclockwise to tighten).

4. Install adapter.
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5. Install head O-ring into sealing plate groove.

Assembled End Cap

Section 5: Loading/Replacing Membrane Elements

Always use new seals coated with glycerin lubricant for any head assembly or re-
assembly. Do not attempt repairs on FRP components without consulting FirstLine. In
the event of chemical reaction problems (e.g., cracks or discoloration) on the vessel or
components, notify First Line immediately at: support@firstline.com.cn.

1. Ensure zero pressure in vessel.
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2.

3.

4,

8.

0.

Open vessel perSection4.2.

Remove thrust ring (downstream end).

Remove adapters from both ends.

Clean vessel interior.

Unload membranes in direction of flow (from concentrate end).

Clean and inspect vessel interior and Feed/Concentrate ports.

600PSI 1000/1200PSI

Install downstream head with thrust ring.

Lubricate vessel interior and membrane seals with 1:1 glycerin/water solution.

Load membranes from feed end, using interconnectors as required.

10. Ensure final membrane seats properly against thrust ring.

Section 6: Closing the Vessel

Take care to prevent scratching the inner surface of the vessel during membrane

element removal or installation.
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Thoroughly read this section before closing the vessel.
Never install corroded or damaged parts.
Ensure all closure steps are fully complete before pressurization.

Failure to follow these instructions may lead to catastrophic failure.

1. Verify head assembly is complete (Section4.5).
2. Confirm membranes are properly loaded.

3. Inspect vessel interior and sealing grooves.

4. Check Feed/Concentrate port condition.

5. Shimming (if required): Measure gap between adaptor and permeate port; add 2 mm

shims as needed to prevent membrane movement.
6. Install upstream head with lubricated O-ring.

7. Install the permeate port plug (equipped with a seal). Hand-tighten only. Do not use

tools or exceed hand-tight force.

8. Install locking kit segments; torque screws to 10 N-m.

9. Reconnect piping per Section3.

10. Complete Pre-Running Checklist (Appendix I).

Section 7: Handling and Storage

7.1 Vessel Handling Precautions
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Never drop or impact vessel.
Use protective padding during movement.
Do not lift by ports or piping.

Avoid scratching interior surface.

Do not climb on or stack heavy items on vessel.

Damaged vessels must not be used.

7.2 Storage Requirements

Store in original packaging.

Temperature: 20°F /-7°C to +120°F /49°C
Humidity: 40%-70% RH.

Light: Below 100 Lux.

Stack height: Maximum 3 units.

Store separately from other products.

Section 8: Troubleshooting and Solutions

8.1 Locking Kit Segment Issues
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e Stuck screws: Apply penetrating fluid (WD-40/LPS-1). Tap gently.

o Damaged screws: Cut with angle grinder, drill out remainder, re-tap threads (M8).
8.2 Head Issues

o Leaks: Check seal condition, pH/temperature exposure. Replace seals.

o« Damaged components: Replace sealing plate, permeate port, or bearing plate as

needed.
8.3 Vessel Issues

o Seal surface scratches: Light scratches - polish with 600-grit wet sandpaper. Deep

damage - consult First Line.
e Cracks/corrosion: Check pH exposure. Replace vessel if structural layer is affected.

o Body damage: Minor damage can be repaired with epoxy/fiberglass. Major damage

requires vessel replacement.
8.4 Feed/Concentrate Port Issues
o Leaks: Replace seals or ports. Ensure proper alignment with manifolds.
o Installation: Lubricate seals, insert port from inside vessel, secure with retaining ring.
8.5 Low Permeate Quality
o Damaged adaptor seals: Replace seals.

e Membrane movement: Add shims to eliminate gap (seeSection6.1).

Section 9: Service Guide
Avoid damaging the bearing plate, vessel, and permeate port during cutting. Wear a helmet

and mask for personal protection.
Should leakage occur at the Feed or Concentrate port, please contact First Line.To prevent|
damage to the vessel's inner surface from falling Feed/Concentrate ports, place soft mats
inside prior to removal.

Avoid scratching the inner surface of the vessel's side holes during Feed/Concentrate port

installation.

First Line provides:
e One-year warranty on materials and workmanship under normal use.

o Lifetime technical support.
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e Response time: Within 8 hours for inquiries.
e On-site support: Available within 48 hours if required.
Exclusions:
e Damage from improper transport, installation, operation, or maintenance.
e Operation outside specified parameters.
e Altered documentation or missing certificates.

Contact:
Phone: +34 678 42 01 32
Email: customer.care@firstline-global.com.

Website: www.firstline-global.com

Appendix I: Pre-Running Checklist

Appendix II: Maintenance Checklist

Appendix I1I: Engineering Drawings (Contact First Line for latest versions)
Appendix IV: First Line Limited Warranty (See attached terms and conditions)
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Appendix [

Pre- Running Check List

Drawing No. Pressure rating Vessel No.
Name Items Status
Membrane elements are loaded as specified. YESOo NOOo
Membrane
The adaptor is installed as specified. YESOo NOOo
elements
The thrust ring is installed as specified. YESo NOoO
All components are clean and in sound condition. | YESoO NOO
The vessel is installed and secured as specified. YESo NOO
Pressure Vessel The head is assembled as specified. YESo NOO
The locking kit segments are installed as specified. | YESO NOO
The pressure gauge on the closed vessel reads the | YESO NOO
Piping Piping is connected as specified without stress | YESo NOO
Connections All piping components are in sound condition. YESOo NOO

Installation staff:

Inspector:

Installation date:

Inspection date:
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Appendix I1
Maintenance Check List
Name Vessel No.
Pressure rating Work pressure
o Times of
Running time .
maintenance
[tem Status Treatment
Corrosion YESO NOO
Deterioration YESO NOO
Damage YESOoO NOO
Leakage YESo NOO
Inspector : Maintenance staff :

Inspection date :

Maintenance date :
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Appendix III

Refer to First Line to obtain the most current vessel engineering drawing.

; i 7 S8Y Oy sl | 8I¥0000C T
920e WL a1eq (34130 SSTINN NOLINHLSNOD %04 LON KINO 30NRE3:34 404 8 W Tad- -0l EZHIO0
[enoJddy “TYNNYIN S350 3N LS4 OL ¥3434 35¥31d ONVINALNIYIN ONY NOLLYTIVLSNI 13553A 804 'L Wi S8y Taidepy " wiys| 0200000
10-00-5009-08Y e *(8-4 HLONIT 4O4) S1404dNS ¥ 40 (3-vHIONT1 40451404dNS € c&_ Joidepy| 05220002
oud aury 1sdi4 £~ HLONT HOAIS1H0AANS 7 .S.NVAS LY SINOAANS ¥ HO € 7 NO THSSIN HINED 9 0680 | TSS9TE Waig deng|  9y010000 | 8-¥
i 3N L5H LOVINOD 30NV SHL 40 N0 SANLBANBL BHLO 04 S ) R —_—_——
13559\ 3InSS3J4 S009-08Y aleq 14.021)0,657eN-{4,02)0,1UIN FHNLYHIINAL NOISI0 7 @ﬂ_ Lk TS891E pegbuuds]  Lv0T000
ubisaq 154009 3155384 N9IS30 € 008N 15591 _waung 1uawbag Bunpo]|__ Gr0I000C
oL 'SOF 140d ANV NIZL38 NOLLYRVA ¥ INONY XV 2 15501€ s..éwﬁ_%s 01 60 B000000Z
. " 1 Nad3 injd ' Bul-o FIE00002 ]
P09 ABojouyoal 1awuoiAu3 aur 1sil UigueH i goamT R s oot
L2T-LTT £X05€T 6628 2998 8-5009084 8 [{GEE] Jaudepy " Buu-0]  ¥TEG000Z i
Wd3 pea " Bus-0| _ y/010002
917-L01 £40002 662L | 9v9L | 1-S00908Y L —t SY Bnjg] 52000002
W% | o0%r | @9 | 0699 | oS00y | 9 @ R 0\ LNTDNg=E 00| /9 |8 [EI/6 = T
£6-98 7X0002 1028 19§ 5-500908Y S 5 Sav/ aleld m!,___sﬁ 60810002
Iy whiuiwngy aje|q buu ¥r0£0002
-9l voSr | 16l | gesy | v-so0sosd | b ] ISS31E]Vioq 0/ ool zauio0n.__|7-
1.-99 0802 SLIE 85€ £-5009084 g S 52"_ U0g 9/4 " InUp0 19920002 b2 21
p 15501 V04 3/4 WNOR01| 0820000 | ¥~
09-95 05ET 6512 | 9952 | 25009084 14 Ky 15591 10 3/ VP01 61020000 [ -2 | ¥
6b-9% 08§ EVTT 0851 1-5009084 1 (I U0g /3" Buu-0| 55960002 | ¥-2 | Lt
EIETEN g It Tiwt) == [TEE] sgﬁ.w“_é 87v000C__ | v-z| 9%
> Jaqunn e, ] e — — e oo Nad3 104 9/4 ' bui-0 5980002 - | S
quassy xosddy WID'S | (NI d | CAN) T | Jaquin veg R a4l 04 9/ Bu-o| 9evz0002 -
(] u0g 973" Bu-0|  £5E0002 S
a3 104 94 "Bun-o]  SZhu000Z__| ¥-
W3 g um.w.__é 7590000 | ¥~
X 04 94 Bul-0| _ verl000e__|v-¢| ¢
00y | ¥T | 082 pu3 parooig m 9 3 S T A A
— 00F | BST | B89 | pujparool9 7 | 4 57 555022 W04 30)/p523] _ G0vE000L__| ¥~
2 555022 W0g 00)/P3%4| [0ve00nz [ -
0Bt | €51 | 09 | PU3peAooi) N ] ST §55022 04 TWO)/PFI[ Q0NE000 [ #-2| L
086 | EST | 09¢ | Pujpanc0i).ST | @ T A R T A T Al ) 33 Aod3 [ ey I
(NW)J[(WW)H[(NW)Q| 3007 3ZIS 140d NYINZY VIALYIN NOILdI¥0S30  [438INN L¥Yd[ ALD| 43y
ISd 621 G330)3 OL LON zl
34NSS3Ud 140d YNNI
= JIVAE-LAN.T 1BW0IsN) AQ paUlWIRIRg §1404dN$ N3IM138 N¥dS G3ONINWOD3Y HLON31 T138 XO¥ddY
= 140d ILVINYd S)e2iS Uogd 974 S )
1= 0 g
|a a ﬂ [ /80 L¥0ddns
I+ m/|
n 0 IBNNN TIE3S
[l 0 e
p g
i+
3
(XYIW)
1Sd009 ag e

21 /24




First Line

wwe lOWN ateg ‘L) JSTINN NOLONHLSNOD B3 LON XINO JNBHRERY 03 8 B Syl T
erosddy “TVNNYIN SHSN INIT 15 OL ¥3434 35¥31d JINVNGLNIYIN ONY NOLLYTIVISNI T3SS3A BO4 'L Tha " b= E2rao0ne
10-00-50001-084 i *(8-L HLONT1 404) S140ddNS ¥ 4O (3-VHLONET HOAISL¥OddNS € [ iaydepy " wiys| 02000002
w aury i1s4i4 {6-T HLONT HOHISIHOGANS 2'.S.NVGS 1Y SLNOANS ¥ 4O € 2 NO TASSIA MINGD S soidepy| 05220002
— avy N1 584 OYINO TNVHSHL0 00 SRR k004 s B9 - K T
[BSSaA, aInssalq SO00T-08Y aleg 14.021)0,6v0BIN-3,02)0,- UIN UNLYIINAL NOISIA 7 oagng iseidowiol APPES| 20000002 =
ubisag 1540007 F4NSS38d NOIS30 15591€ peg buuds| _ £v010002
— "0 140d ANV NTML38 NOLLYISYA ¥VINONY YYW 2 15591 ﬁ_i_ﬂﬁmc_E SHOTO00
- 5 | 15591¢! 1uawbag 1y DunoT| 0T 60 BO0000DZ
p17""07) ABojoUYI3 | JUBWIUOIIAUT BUIT 18J14 UIGJeH NiHsosmoy A7 i
POPST | B0SE | o8 | voo | 6500018y | g S g T :
851-61 £X0002 662L | 819. | L-Soo0ToRy L - [TZE pesy " bus-[ 1010002
WIGEL | p0%C | 68 | 709 | -S00nm | 9 @ W 0\ LN Nr=t=g 00l |9 [Rj8JET/0 2 Selosia
S21-811 20002 1005 | opos | s-sooorold | g T Vog SEauRg
BOTEOT_ | 20081 | oW | Oear | v-sooomed | T depel SRl
£6-88 0802 SLOE | p19g | £-S000T08% | ¢ ~—" ISSaTE| g 73 wpol| 28000t -
el 0T | 61 | 86 | z-so0mm | ¢ | : DT I
19-85 088 4448 2887 | 1-5000708Y 1 5 15591€ 104 S._m_;s BLL20002 AN
fer nag| Wog 0/ BuQ|_ GsO000e__ | #=¢| Lt
(9) Wb (WA)S [ (W) d|(AW) T | equny ued | g8y e — ——— S Wad3 uod 9/4 " Bul-o] 82v20002 KD
fiquassy xouddy V03| uog /4 BuuQ]  ¥s96000z | 72 G
11043 04 94" Buu-o| 92620002 -
(X 04 973 "Bua-o|  ESIE000Z EAE
[XZE 104 um.w.__ro 52520002 -
M43 04 9/4 ' Buu-o 25980002 EARY
05y | LT | 88¢ pu3 parooig) ,& 9 [REE] 10 9/4" Bus W000.__|b-2| £
T . 104 “Ju0)/pas. -
05 | 991 | 9z | puapenom g | 4 = T =
00 | W7 | ¢4 | Pu3pancoig,g E| 155107 1104 900/ €000 | -
: i 31 IS50052 104 300)/P] £000__ [ 12 2
007 | 190 | Oc [ Pu3psncoi9 ST | @ m &7y & T+ [ I qu3 ood3 TFUS [ L vomaps 5| T | 1
(NW)I[(NW)H[CGNW)@] 3002 3ZIS 140d WV VIRILVI NOILd¥OSIA  [¥38NN L¥Vd]'AL0[ 43
ISd 521 03303 OL LON =
3815538 180d TYNEILNI %
= 3V LdN.T Jawoisn) Aq paujwiaRg $140ddNS NIIML3G NVdS GIANINWOI3Y HLON3T 1138 XO¥ddY
M 1404 3LYINYd (s)ozig uod 974 S 9
| INIOd 0re INIOd
|.._H_ _a 140ddNS ﬁ [ /8T L¥0ddns
= B
H N
o SIANNN V183
H o s
i1 1
e
H
f £2000 (XY 9220 0¢
O0XVIN)
1Sd000T g GT+d

22 /24




First Line

: ; : TSS9TE By pappqug | GC000cE | ¢
920 LA a1eq L3 SSTINN NOLLONHISNOD ¥04 LON ‘ATNO 30NBH3434 404 8 S T T
(erosddy TYNYIN S350 3N LSHH OL ¥343% 35¥31d FONVNGLNIVIN ONY NOLLYTTVASNI 135534 804 'L W T Bu-0] SO0
10-00-50021-08Y pres *(8-L HLONET 4O4) S1HOANS b 4O (9-FHIONTT HO4IS140ddNS € [ S8Y iaidepy “wiys| 0700000
o) auIg is4i4 ‘(BT HLONE HOA)S1HOAANS 2 .S.NVdS L SLNOAANS # HO € 7 NO TISSIA 1INED 9 0dd Jadepy| 05220002
— awy N1 84 9YLNCD NV L4010 SRALYEHBL KO o s o] ki L=
9553\ aINssald SO02T-08Y aleq 020,51 XeN-A.02)0.L- UIN FANLINAL NI o Fisedowu] E R
ubisaq 1540071 405534 NOIS3A \%M_ IS0 peg Buuds] _Lv0T000C
—— ‘S0F 140 ANV NTIML38 NOLLYINYA ¥YTNONY XY 2 008N 1SSQTE[_wang zwmaa w,__ﬁs SPOTO00Z
, ¥ P 15891, awbag iy Dury07| 0T 60 B00000DZ
p17"°09 ABOjOUYI8 ] JUBWUOJIAUF BUIT 1SJ14 UIgJeH :@%%ﬁﬁw i S el L8 S 1
WOd3| wog aieawsag Buu-g] — ZEv20002 4
wrom | eosee | sses | v6os [ e-sooeiomy | 8 ] R TR T IR
697-097 £40002 662, | 89, | L-S00Z1T0RY L — [E] peay " Bui-0] /010002
TSTer 20060 7] 2099 | 9-so0zTosy 9 @ 1o\ L\ = 0T\ (9 [¥WC/B[ET/6 w« Jbll[”n M%%.mw
VET-L2T 7X0002 102§ 999G | S-S002T08Y ] S8V W0q aleawiag| 01220002
LTT-111 240091 6TV | 089y | p-S002108Y ¥ Toily E_,____,,_mu___« wﬁ__u n“wm mwmﬁw
007-56 0802 SLIE | 19 | £-S007T08Y £ 3 ISS9TE Vog 373 ol 28920002 | v-2| £
£8-6L 0T | 6 | e | csouom | ¢ 4 L
99-£9 08§ EvIT 2861 | 1-S002108Y 1 S 1559TE 104 3/ W0 6LZ0002 | b-2| ¥
(9N) uBiam s [tmm.altmm) = adl w04 um_msé 5980000 | v-2 | LE
: N 7| sequny weq | T i (2] U0 /3" Bu-Q|  8eva000c | v | 9t
fquassy xouddy| " & i i |l W& 04 94" Bul-0| 590002 | ¥-2 | SE
[TEE] u0g 9/4 "Buu-o  Geva000z | b~
1043 04 94" Buu-o]  ESOE000Z p-2 ] €
a uog umnmsru ST [v-2] 7
0% | [ | % | pap0Rg [ 9 pd 7 TR A
— 05 | LT | 98¢ | pujpencosy 5z | 4 s 1551052 iog 00)/p%4| _ BUVE000L | b=
00 | 791 | 0z | pugpaooy,; | 3 ; e e 1
00y | T9T | plg | Pujperc0)9 ST | @ — 5 1551052 W04 9U0)/pa3] _ TTve000L | v-2] ¢
(NW)J[(WW)H[(NW)D| 3009 3ZIS 140d L AR L ] a3 fod3 1B [FREL W3PS 5| T | T
WIVAZE VLV NOILI¥0S30__[438INN Lvd[ALOI 34|
ISd §21 03303 OL LON =
J4NSSIAd 130 TWNYILNI %
= JIVAE-LdN.T 1awoisn) Ag pauwiaieg §1804dNS NIIML3E NYdS G3ONINNOD3Y HLON3 7138 XO¥ddY
= 140d 3LYINY3d (s)ozis uod 574 S 2]
|3 INOd INIOG
|a a 140ddns 81 1u0ddns
57 B
H N
i EECINRITES
HH—@)—HE | G om=— 1 —— & — % — - touriIsd4 =<
@I
i+ s
= XX
(XVA)
e [ §TF

23 /24




First Line

Appendix [V

FIRST LINE LIMITED WARRANTY

Harbin First Line Environment Technology Co., Ltd (hereinafter called “First Line”) RO 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 (18) months 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.

3. Problems caused by modification or alteration.

4. Chemical exposure or acts of nature.

5. Any item manufactured by other companies.

6. Wear on replaceable components under normal conditions - seals are excluded from this warranty.
Procedure for Obtaining Warranty Performance

First Line reserves the right to determine if a reported defect is a breach of this warranty. This may require,
at First Line’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 First Line
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 First Line.

4. Return of the Product to First Line’s factory for inspection or testing. This is not a statement of
limitations for warranty performance and First Line reserves the right to conduct warranty performance
outside of the items shown.

If the Product is found by First Line to be defective under the terms of this warranty, First Line 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 First Line reserves the right to conduct warranty performance outside of the items
shown.

Products returned to First Line for inspection or testing must be shipped freight prepaid at the Customer’s
expense. If a breach of warranty is confirmed, First Line will bear all costs related to the inspection and
testing. I[fthe 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 per day fee and
all related travel expenses.

All reported defects must be submitted to First Line in writing.
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