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k. This NCD Specification has been prepared for the tise of the indian Navy
and of its contractors i the execution of contracts for Gemini Craft for the
Indian Navy.

2 This document is Indian Navy Copyright and the information therein may
be subjected to Indian Navy or third party rights. It is not to be released,
reproduced or published without written permission of the Integrated
Headquarters Ministry of Defence (Navy).

3., Indian Navy reserves the right 1o amend or modify the contents of tus
specification wn}mui constilting or informing any holder.

4. This specification may call for the use of processes, substances and
procedures that may be injurious 1o health if adeguate precautions e nol
taken. I refers only to technical suitability and in no way absolves cithe e
supplier or the user from statuiory - obligations relating to health and salety o
any stage of manufacture or usc.

B. Where dttention is deawn 1o hazards, those quoted may not nes e

exhaustive.

G This specification is the property of the Indian Navy and uniess oticrwise
authorised in writing by the Naval Headquarters, must be returned on
completion of the contract or submission of the tender, in conuection with
which it is issued,

7 When the specification is issued in connection with a tender or contracl,
the user should ensure that he is in possession of the correct vers: ion of cach
document relevant to each particular tender or contract. Enquiries i thus
connection may be made from Integrated Headquarters, Ministry of Defence
(Navy), Sena  Bhawan, New Delhi, Tele 011-23010937/230100¢ 17
Fax 011-23010126.

& Unless  otherwise x\;;w*ﬁz*zi, reference in  this specification to any

docunment means the issue and al 1 amendments to the document current at the
cdate of iwsie or subsequent ame munf:‘]*s to this ‘-»D(”‘iflf‘atl(}il

Snecification for Goamini Cradl
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1 This NCD B5Bpet
Principal Director Nay

ification is sponsored for the Indian Navy, by
l Architecture, Integrated Headquarters, Ministry

of Defence (Navy), Sena Bhawan, New Delhi- 110011

2 { is to be applied as required for contracts concerning design and

consiruction of Gemin

a2 I it 1s found

i Cralft.

{6 be technically unsuitable for any particular

requirement the Sponsor is to He informed in writing of the circumstances

withh a copy to the Pr

incipal Director, IMrectorate of Naval Architecture,

Integrated Headquarters, Ministry of Defence (Navy), Sena Bhawan,

New Delhi-110011

4. Any user of this Specification may propose an amendment to it

Proposals for amendm

ents which are:-

(a}  Not directly applicable to a particuiar contracet are 1o be e
1o the Sponsor of the NCD.

(h)  Directly ap

plicable to a particular contract are to be dealt willy

1sing existing procedures or as specified in the contract.

B No alteration is to be made to this NCD specification except by the
issue of a formal amendment by Directorate of Naval Architectine,
Integrated Headquarters Ministry of Defence (Navy).

6. Unless otherwise stated, reference in 1his NCD specification to
approval, approved, authorised or similar terms means “by the Integrated

Headquarters Ministr)

- of Defence (Navy)".
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SPECIFICATION FOR CONSTRUCTION OF GEMINI CRAFT

SCOPE
1.}. This Specification covers the materiais, mzlm‘-fzzr;“ “‘f' workmansiip

quaity, tests & triads and packing of the inflatable rubberized Gemini Craft. The
deseription and operation of this craft is enumerated in rlei ail in the succeediny,
Paragraph of this specification.

1.2, If during the construction it appears that:-
(1) A deviation from the specification or drawing appears desirable,
OR
(b) A characteristic has been omilted or is not sufficiently speciticd.
OR
(©) A specified characteristic cannot be attained or can be attained with
penalties in other directions.

The eontractor/builder shell inform HQ MOD(N)/DNA immediately of i

circumstances togethier with his proposed éilf?ﬂl%li.hth‘ and shall proceed with
the alternative only after return approval from IHQ-MOD (Navy} or it

| 5

—

representative to this eliect.

2.  FUNCTIONS

21 The Gemini Craft shall perform the following tasks at sea and in harbour:
(1) Diving Operations
{h) Lile boat
() Transporl men and material
(c}) Lunted Search and Rescue
2.2 The Gemini Crafl shall be designed to be seaworthy and carry oul

functions listed al Para 2.1 with full complement and at speeds (not less than
05 knotls connuensurate with 25-30HP OBM!). The craft shall be stable and
should mect stalie  stability requirement specified at Para 18.20 of this
Specification.

2.3 The Gemini craft shall be designed to have good manceuvrability and
throttle respoiise  hroughout its speed range {using 25-30HP OBM] ‘
ularly when coming alongside or breaking away from an undetway vessel

a,)r;|i.'\ S
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3. GENBERAL DESCRIPTION
3.1 Principal Dimensions  The Principle Dimensions of the cralt are:
[ 3

(1) Patipodhy - Not more than 4700 mm

{hi Proenudt by - Not more than 1900 mm

() Dy of Buoyaney Tabe - Not less than 450 mm

() Clarrying Clapreiiy - 08 - 10 men (80.5 kg per person)

xle) Werehl of «ralt - Not more than 125 kg including oo

boards & Accessorics

fwithout OBM}.

3.2 The eraft shall be buill of Buoyanecy Tube made of Composite Fabr
consisting of Hypalon (outer layers) and Neoprene {inner layers) of 1600 e o

equivalent, type approved as per ISO 15372:2000 by Classification Society i

hottom Door of the boat shall be made of the same fabric as buoyane

1 s it |

Reinforcement of the boat shall be provided using rubberized strips of Ty oadon

(outer taver) and Neoprene fabrie (inner layer). The stern of the boal fovinced by

a transom shall be made of Marine Plywood on which OBM can be mounted,

4. APPROVAL AND INSPECTION BY CLASSIFICATION SOCIETY

4.1 The Crafl is to be constructed under the approval of Classification Society
I

in aceordance with ISO 6185, Part 3 and the minimum requirements specilicd

this 1'(‘i1111;‘1~r~w11‘. Darameters not mentioned in this specification would be in

accordance wil "_!hi) H185, E’zm’ 3 for inflatable crafls, so as to ensure that the

eraft meets all unetional /material requirement specified in this specification.

4.2  Chiss ;1i>'n‘m’et{ shall cover following aspects:-

(a} Design vetling

(1) Drawing approval

() Material Inspection
(1) i process Inspections
{¢) Tegls & Trials

Spe zl]nnlmn im Gemint “u.{
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5. CONSTRUCTION DETAILS

Buoyancy Tube

51  The material used for buoyaney tube shall be ol Hypalon touter layers)
and -"\émpr-'rw {inner layers) compostte labric, of 1600 Dtex or equivalent type
approves d as per 150 15372:2000 by Classification Society. The Buoyancy Tube
shall be divided in to a mimmum of 04 air tight cornpartments by means of
ballles/ bulk heads, Bach  compartment shall be fitted with a combined
inflation/deflation valve and two over pressure valve as salety lopping-up-valve.
The V}"( s shall be made of rubber moulding and plastic ylon material or
alternate marme grade material approve d by elass, The valves should be ol
‘.'f_’pl_lt(‘(l make and approved by Classification soctety lor tise on inflitable crafts.

52  The ends of the tube shall be conical and should 1erminate i suilably
ctiffensd  rubber conical flal ends to take impact loads duting coming
alongside /lowering. The two legs of the Buoyancy Tuhe shall be parallel and the
width readmgs at the transom and at midship shall no! ditfer by more than
HOm

5.3 The tube ohah be strong enough to sustain the effects of ram: ning whilst
coning ..‘; ngside. The upper layer shall be strong enough to bear the rubumg
gnpact aganst rmmh surfaces/ barnacles. In addition, an cmergency repair kit
with (lun k& drving adhesive and ready use repair patches shall be provided,

54 The construction of the Buoyancy Tubes should be in accordance with
class approved drawings and production processes.

55 The attachment of bulkheads in the buoyancy tube shail be such that
each chamber is rendered air tight under specified pressure.

5.4  The seams in the buoyancy chambers shall have an overlap not t less than
Zem width ad should be pasted with cold glue vulcamisation process or
equivalent Class approved process. An additional strip 15 to be glued at the edge
of each panel junction as well as strip inside all assembled parts in order to
ensure a perfect water tight preventing from any leakage.

Inflation/Deflation Valve

ST the Inflation/Deflation valve shall combine a high pressure air
connection with a deflalion valve. The valve assembly shall consist of a
light allov body housing a valve and its associated seat, screwed into a
light alloy ring which is bonded to the buoysncy tube. An "G7 ring sl
shall ensures water and air tight joint between the body and the ring. The
metal disec shaped valve shall be held against the ruhi;t} stat h\ a spring
loaded lever. A metal cap screws onto the valve body shall prevent ingross

of water or dirt m*n the valve or buoyan(.} tube. E&dt_ h valve .shaa furthr,r

Spe.mﬁcauon for Gemzm Craft
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he protected by a rubber cone posttoned over the valie assembly and
secvred by o Oap. When the rubber cone shall be hifted and the screw
| protection cap removed the valve shall be such that it can be opened with
d Mmger for partial or complete delation of the eralt. For rapid deflation
the inflaton /deflation valve body shall be such that it can be unscrewed
and removed from the cralt for replacement/repair. Suggested design of
Inflation/deflation Valve is provided at Appendix B. The valves should be
procirred from a reputed manufacturer and approved by classification
society for use on inflatable crafts. ‘

15)] The valve shail be fitted proud of the bueyancy tulse on inner side of
the buovancy tube lo enabic identification/location in darkness.

{c) The materid of mfauen /deflation valve fitted on the buovaney tube
shall be of suitable material for marine application.

{d] Alternate design/arrangement for inflation/deflation valves which
meet the above unctional requirements is acveplable  subject to the
approval of Classification Soclety.

58 [&a) The safety valve shall consist of a light alloy body housing a rubber-
scated relief valve which is retained on its seat by a flexible disc. If the
pressure in the buoyancy tube compartment exceeds the design value the
valve shall lift from seat unul the pressure drops to preset design value.
At this preset design value the flexible disc to automatically reseat on the
valve, During topping-up the fexible disc shall act as a non-return valve,
Additionally, a rubber plug/plastic cover with a safety cord should be
provided, to prevent, to prevent French chalk/dirt from entering the valve

i Further the rubber plug should enable use as an emergency stopper for

l the valve in case the valve is found to be leaking. Recommended design of

' Safety Topping up Valve 15 provided at Appendix B. The valves should be

3 approved by classification society for use on inflatable crafts.

(b} The pressure setting of the valve should be such that the valve will
not release under momentary increasce in the collar pressure due bending
of erafts during lowering.

() The valve shall be hitted proud of the buoyancy tube on inner side of
the buoyancy tube on imner side of the buoyancy tube (o enable
identificauon/location in darkness,

(d}  The matenal of sateyy topping up-valve fitted on the buoyancy tube
shall be shall be of suitable material for marine application.

Specification for Gemini Craft
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{e} Afteriate desion farrangement for Safety Topping Up valves which

meet the above Tunetional requirements is aceeptable, subject 1o 1’;(

approvad of Clagsiflication Society.
Floor

[ 3

59  The floor shall be .:.mir of Hypalon (outer layers) and Neoprene {inner
layers) composite fabric, of 1600 Diex or equivalent of type approved as per 150

1 DA 22000 by (:1:.13.«;%!1{‘;11;::“ Socicty. The floor shall be bonded to the underside
of the buoyancy tube and altached by a floor retaining strip to the transom
board X1t shall be strengthened on its underside in way of the keelson by a
keelson chafing strip of minimum 16 cms wide fabridf Chafing amps shall also
be bonded to the underside at the after ends of the tubes. - ;

5.10 Special altention shall be paid . to the attachment of the floor o the
buevancy tube to ensure that the resulting joint is water tight. Special care is
also to be taken that the door is perfectly taut and smooth and has no puckers,
when the craft is assembled and ready for use,

Self Bailers
5.11 Two self bailers akin irv NRV 51}:111 be Iobat(,d O n the lewermost ;ml ol thie

g

transom board near the rear 1(4 fitment of the keel close to the cenire bne, e
same shall be provided with a flexible qdp to avercomie pressure ol the a\'i\"\.' 1
following seas. The scif bailers shail dutamadcahy remove waler {from the cralt
at higher speeds. v, {17 ¢ oA fj‘{.-i:, \gu;,_ Ll LM—}“ s he s

el i s Bk R

Transom

5.12 The (ransom board shall be fitted and securely bonded to the buoyancy
tube and the floor so as o 1)1‘()1‘1(21(, a water fight joint. The Transom shall be
designed for use with 25-30 HP OBM. The transom shall be made of marine
plywood of approorﬁ*-xto thickness and to be suitably fitted out with cngine
mount made of Aluminiwm alloy plate (IS 737) and chaling patch. The transom
shall also be suitably desiened to help locate the after end of the keelson.
Hypalon coated fabric shall be pasted completely on the surface area of the
transom to prevent it from damage as well as loosening from the tube body.
Separate strip of suitable size shall be provided on the bottom of the transom to
minimize chance of damage. Details regarding craft identification No. ete. shail
be engraved on a brass tally IL{ d on the inner side of the transom on siarboard
side’ *{Aﬂllg 1111;,'-; cleat: ;am‘i J* bracket shall be provided as per approved

drawifig. =~ %

T
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Keelson
A b Fhe heedson shatl e providad m thoee mler o ing sections, 1
| shall be made of Hieh Streneeh Tempered Anodised Aluminnam alloy (B 737
. Suagested arrangernient for keelson 1s provided at Appendix C. 1
|
| S i The shape of the heel is 10 cosurce that the bow s lifted above the |
| surface of water to easure better sea keeping ability and ta obviate ingress of
t waicer rom bow wave ar splash created when moving al high speed.
E{ Floor Baards "
i 514 The Floor boards shall be made of Thgh Strength Tempered Anodised |

Alusuniun allov with a non-skid fuush, These boards flour/five preces) shall be: |
i connected together o form o rigid platform. Suggested arraongement for Floor i
f Board 1s provided at Appendix C. ]

| Stewage Pockets

|

| ; ; ;

| 5.1 Mintmuim One Stowage pockets shall be attached (0 (the buoyancy tube in
the forward in board side, The stowage pockets provided shall be capable ol
holding dynamic weight of 6 Kgs. Holes are to be provided al the botlom of the

pocketl to dram water (Swe 3490num x 280mm x 90mm). |

Rubbing Strips

5.16 Following sinzle piece Rubbing Strips of moulded neoprene rubber of 47
width (where not mentioned) and extending along the entire length shall be |
attached to the buoyancy tube for the protection of the eraft:-
ia) Bow rubbing strip
| {b) Outer anti chafing sirip 160mm wide on both sides.
i () Ant1 Chaling Strip under Keel
I {d) Two Beaching Strips under buoyancy tubes i
)] Chafing paich for coxswain’s position i
{f) Chalfing patch on Brow in the way of Bow Fair lead

Carrying Handles

5 17 Minimum Four Cagrving handles shall be provided, two on each side and
one nnder the apex of the bow  The handles shall be suitably reinforced to take
a weight of 300 kgs. The handles shall be of Moulded Neoprene Rubber bonded
to the buovaney tubes

i 3

! Specification for Gemini Craft

| . i sl e R 2

. P - — e . .E\_.___.. _,.. —— STITs e s - " e — e 1

A A e N e S S S e



N L 4UUD, 189U

i R Bl NANY
Ii. O Ere T {r3dq #EN. No 3
! - |
i = " i e
DIRECTORATE OF NAVAL s
: - FAGE !
I et an | ARCHITECTURE GEMINI CRAFT 4 . |
E 1 !
] =
! |
Lifting, Towing Fittings and Securing Arrangements !

5. 15 Pollowing Lifting and Towing httings shall be provided. Lilting and Towmg |
fittings shall consist of suitably sized D Shackle of 88 AISI 316{lo pass hiting |
sling and lowing rope) securely attached to fabric remforcing patches bonded to
the buovancy lube, i

. {a) Towing/ Lifting fittings, forward - One on gither side of the cralt, i
: below the buoyancy tube at the beginning forward curve in the buoyancy |
i tube. Ring-bolts shall be provided on the transom for Lifting.

, bl Towing fittings, aft — One on either side, h;(;atf‘:d on top of the
| buovancy tube, shall be used if eraft is employed for towing purposes.

2 . :
() Hoisting Lowering Slings. Suitable sling for the Gemini shall be
provided for lowering from a Radial davit.

il Load Test. The lifting and towing arrangement shall be load tested
to 300 Kg.

Lifting Hooks Aft

519 Two hooks of SS AISI 316 shall be provided on wansom as lfting
arrangement at the aft end of the Gemini Craft.

Oar Securing Assemblies
5.20 Oars shall be positioned parallel/30° to the vertical when secured inside

the inboard side of buoyancy tubes. Adequate securing arrangement shall be
provided so that the oars are intact.

Bellow pumps

521 Bellow pump of suitable design shall be provided to inflate Lhe craft in
approximately 20 minutes.

Fabric Fittings

5.22 Patches, doublers, anchorages, etc. shall be made and positioned as
shown on the drawing which indicates [inished size. Suitable tape/webbing
reinforcement shall be used to distribute stresses adeqguately.

Polyurethane Cover

5.23 One in number Polyurethane cover shail be provided to protect entire
crall from sunlight/weather.

“Specification for Gemini Craft sy
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Lifeline
5 2t Brehoe s to boe provided such that fhee distanee elwest rope isops to
wate reesr o5 pot more than 7o nien
.  MATERIAL SPECIFICATIONS : i
: :
i' 6.1 Maternal Specification for tie varous items to be used lor construction ol
Lo flatable crafts are as [ollows: |
() The Material Specification for buoyancy, tube ®ind floor Hypalon |
{putes lavers) and Neoprene finner lavers) compusite fabric of 1600 Diex  }
or cquivalent as por 180 16372:2000 and type aparoved by Classibcation
| Sy,
i
E
{ (b} The Material Specification for Floor Board, keelson & other fittings is
: paced ot Appendix-D
b2 The material specified shall be strictly adhered to und no deviation 15|
prititte ¢4 Materials referred to as approved shall be so approved by the |
F Classilication Society m accorcdlance with the requirement specified in this NCD. 5
: .3 The colour of all exposed surfaces [/ material shall be hight grey shade
| confirming to RAL 7040. Hidden surfaces are to be of a drab or natural colour.
. i
Adhesive !
3
¢, 4  The adhesive shall be Neoprene based contact adhesive of good quality
and to be suitable for service in tropic al environments as per specification. The
adhesive shail consist of a dispersion of polychloroprene i a low boiling point
salvent and may have additions of resins to prowole building tack. The adhesive
shall consist of 2 components, Part 1 and [mut 2, Part 1 heing the basic
neaprene dispersion and part 2, the acceleratar (harvdener),
| tr 5 The adhesive should be type approved by Classification Society lor use on
i inflatable and mecting the minimum requirements specified i 150 6183, 3
: 6.0 Alternate adhesive superior in properties are also acce ptable subject o
| type approval of Classification Society as per 150 £ 185
!
i
]
&
] Bpt,mﬁcatmn for (mrmm Craflt 1
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PRINCIPAL COMPONENTS OF GEMINI CRAFT
The principal components of the complete assembly are as follows:
{a)  Hull
(1) Buoyaney tube - Divided in minimum 04 compariments and

complete with rubber conical flat ends.

{u}  Bulkheads -Dividing the buoyancy tube into 4 compartments.
iy Inflation/deflation valves and Safety topping up valve -~ one
sel per chamber. 5

{iv}  Transom- [itted with engine mount, anti chaff patch.

(v} Floor - in proofed fabric

{vif  Floor retaining strip at transom — 1 No.

{vn)  Kcelson chafing strip - 1 No.

(viti] Al chaffing strip - 1 No.

(tx]  Keelson locating Blocks — 2 Nos.

{b}  Hull Fittings

(i} Keelson in 3 interlocking sections - 1 No.
(i} Botlom Beoards - 1 No.
(i)  Beow Rubbing strip - 1 No.
{iv]  Side Rubbing strip Afl - 1 set
{v) Carrying Handles (Patch rubber with handle) - 4 Nos.
{vi)  Lilting Rings on Transom 2 Nos.
(vilj 58 o AISI - 316 Hook on transom - 2 Nos
{fviti} 58 10 AISI - 316 “L)” rings -2 MNos
{ix) Eyelet Brass (No. 28) with washer - 40 Nos.
(x} Pockets for stowage - 01Nos

{One for wireless set 8 one for inflatior: bellow pump)
{x) Floor Board in parts - 01 no. 4 Pes for Gen. Purpose Gemini,
(i Polygon (Aluminiwm alloy) - As per offered design
(xil) U Chanpel (Aluminium alloy) A= per offered design
(xiv)  Gars (Shall be light weight not more than 4Kgs and positively
buoyant i water)
fxv) Repair outfit (small] - fabric patches 035, adhesive tube
{Dendrite] 500 gm, spanners of required sizes.

{e)  Valises and Store bags

i Valise for Hull - 1 No.
£in) Valise for wooden bottom board, keelson and Oars - 1 No.
*Note — 1:  {a) For inflatable craft meant for ali ships /

_establishments, the package be capable of passing through a hole of

Specification for Gemini Craft |
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Vepie © UA Sie o dirmeier  tny thig case oo busgd e da be
poce ab o 1 pletes vy
i il e masuiaeturer shall onark the rejevaot  duameter and

aimbee od foor board pleees on the package and inper side ol the

el T pb Y

Notle- 2: List ol thie contents of cach bag shall be placed mside
(e bage w0 as to be available when the bag is opened,  Each bag
shiall be muarked o the outside with the DS cat No  and
wlent e ion No. of the cralt, -

(d} Additional Spares

(il hiiltion Deflation Valves 16 Nos
gy Salely Topping up valve - (03 Nos
i) Plugs for Water Drain 04 Nos
ivi NEV for Water Drain 10 Nos
ivi Tools for assernbling Bottom Keel (0 S

) Bellow Inflation Pump ; 03 No
il Paclung matenal with adhesive to repun leak/damage m

buoyancy ttibe,
8. PRODUCTION
31 Manulewaring of the craft should be as per the detailed drawings
approvesd by Ulassification Society and meeting the r{{;mi{‘mc‘ma mentioned in
this specification. The production processes should also be approved and
supervised by the Classification Society.

Packing specification

8. The packing shall be done as {ollows:

ful Pk body shall bf: packed 1 valise stitcched from duck cotlon
e This shall be baled from laminated Hesian cloth and packed mn
wocden box of suitable siz

sl All other accessorics shall be first wrapped and baled with larainate
Hessun cloth and then packed in wooden crates of saitable s17e5,

Tolerance
§.0  General tolerances on all dimensions shall be +1.5 mm unless otherwise

specified *in this specification or approved by Classification Bociety. The
exceptions o this general Hmit shall be n respect of siuck on components,

Spec
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leneth o webbine and cordage, and the overall dunensions ol components ele;
these tlems shall be given a shding scale tolerance which increases  in

accordance with the magnitude of dimensions.

PRODUCTION DAMAGES

8.4 Any Production damage irrespective of size shall be repaired by complete
part / panel replacement only. The replacement is to undertaken by the
contractor free of charge at the consignee place as soon as possible and in any
case not later than 3 months from the date of receipt of intin"l'ation.

8.5 No patch rcpair 1s permitted on buoyancy wube/ floor. In case of
production damages only part/ Panel Replacement shaill be permitted.

8.6 Where a part panel replacement is necessary, the following paramcters
shall apply:

(1) On the buoyancey lubes, not more than one parl panel replacement
will be permitted on each craft.

(i1) On the fleor not more than one part panci replacement will be
permitted on cach craft.

9. RECORDS

9.1 The builder shall develop and maintain records thal demonstrate the i
cifective operation of his quahty control system and shall make these records
available for review of the Inspecting agency. Inspection records shall include
explicit identification of the material, part sub-assembly, equipment, sub- ii
system or system, the pature and number of observations made, the number |
and type of deficiencies found the quanliies approved or rejected and the
nature of the corrective action laken, as appropriaie, Records shall be retained
until disposal is directed by the Ingpector. The contractor shall furnish a copy
of any record to the Inspector, on request, !

10. DRAWING & DOCUMENTS,

10.1 Within one month of placement of ovder the builder shail submit the
design and manufacturing drawings for the approval of the Classification
society. Construction of the craft is o commence only after the approval of all
drawings by Class. Drawing approval should include approval of Classification
Society for component level detailed production drawing required for
manufacturing the craft, When a hanlder is offering Gemini crafts first time to
IN, the Classification Society approved GA drawing should be vetted by IHQ,
MoD{Navy}/DNA/DSOD prior commencement of production,

Specification for Gemini Craft
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iir 2 As ritted Drawings/Documents.  On  successiul completion  of  all
tests/ trinls and prior (o the delivery of the specihie boat, the Bustder shall supply
to consignee two sets vach of the followmy as fitted fas made drawings and
documents with the craft. (All the drawings shall be o & scale of minimum of

b: 36y
FL2ud Buoyvaney tubes
2.2 liind cones of buoyancy tube
11223 Floor and details of jomt between floor andebuoyancy tubes.
. b2 d Transom with details of joint between transom, floor and

buovaney fuhe

w25 Asscmbly drowings for keelson and loor boad
HOREAS Fitment detals ol each of fittings:-

! () inflation/ Deflation vidves

(bl Balety topping valves

{¢) Self bailevs

{d) Rubbing Stnips

(e} Carrying Handle

(0 Towing fittiogs, liftng Hooks

(o) OBM attachment drawings ilustrating Engine support.
(b Fuel oil /1.0 system with storuge provisions

10.3 The builder shall also supply solt copy of all the As Fitted /As Made

drawings o (he consignee,

11. Photographs. One soft copy and onc enlarged coloured printed copy
(A4 size) of the following views as photographed.
11 1 Full sthd. Profile view showing OBM, propeller efe, with boat out of
i waler
i
i1 2 Aview of the bow {out of walter)

Specification for Gemini Craft
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i 11.3  Starboard profile of boal in waler (preferably looking down on thie
boat)

a4

11.4 A view on starboard bow {approx. 45¢ 1o centre line),

12 INSPECTION

12.1 The mspection authority for the boats will the Classification Society (Any
Member of IACS) contracted by the builder. The complete inspection of the craft
vs mentioned at Para 4 of this specification will be undertaken by Classilication
Socicly as per approved QAP. Towards this bullder will submit the draft QAP for
the approval of Classification Society, within one month of pfacement of order.
The guidance Quality Assurance Plan (QAP) for mspection of the Inflatable

2

crafts is placed at Appendix “C” for reference.

K

_ 12.2 The cost of conducting tests and the material required for the purpose are
to be borne by the builder. The suitable OBM (25- 30 HP) and POL for
! conducting trials shall be provided by the builder at the site of trials. In easc the
builder premiscs does not have sea front, the builder should transport the first
' craft to suitable location in India (mainland) specified by the order placing
authority.

12.3 User Acceptance of First Craft of Every Order. On successful
completion and clearance poa-t clearance from Classification Socicty, the first
boat of the every order will be subjected to extensive user trials covering all
functional requirements as well as test & trials brought out in this Specilication.
The trials shall be conducted jointly by Classification Society and Customer
nominated team. The trial will be conducied at sea front and the trial team shall
be nominated by [HQ-MoD{Navy)/DSOD or Respective Commands/CS0D.
Deficiencies observed by the trial tearn w.r.t the requirements stipulated in this
specification should be liguidated by the builder at no extra cost. Subsequent
crafls of the order shall be cleared by inspecting agency only afler liquidation of

all deficiencies observed during user acceptance trials of first craft.

L ——

13. WARRANTY CLAUSE

13.1 The inflatable crafts supplied shall bear a warranty of the contraclor,
against defective maiterial, workmanship and performance for a period of 24
months from the date of receipt of the consignment of the stores. During this
period if any of the stores supplied found defective the same shall be replaced
by the contractor free of charge at the consignec place as soon as possible and
i in any casc not later than 3 months from date of receipt of intimation by the
contractor. In addition Inflatable crafts should have manufacturers /builders
guarantee for 05 years for the fabric used and 24 months for the adhesion at
joints, under normal exploitation.
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14. INSPECTION AUTHORITY

L4 1 The inspection authority for the boats will the Classilication Sociely iAny

[

Momber of IACS) contracted by the buslder.

15. DEFLATION AND DISMANTLING

151 When defllated and dismanted the eraflt and components shall be stowed

it four top proofed canvas valises as ollows:

(a1 Hudl Vahse Hull .

ih) Virlises bon wooden {1 heeesison 3 Nas
{11) Hottom hoard - 4 Nos
(il  Polveon 2 Nos
(v} U Chanoel - 1 No
{v) Oars 4 Nos

Note: Lists of contents of cach shall be kept inside the bag so as (o be available
when the bag ss opeved. The list shall be sealed o polythene envelope,

16. STENCILLING AND MARKING

Itr. 1 The tollowing shall be stencilled in permancnt black mk on inner side of
the transom starboard side.

BOAT GENERAL PURPOSH

INFLATABLE NO
DATE OF SUPPLY: . e
NAME OF MANUFACTURER

MAX LOAD CARRYING CAPACITY (IG.

MAX MOTOR RATING (KW):
MAX N, OF PERSONS:

RECOMMENDED WORKING PRESSURIK

16 2 The lelters shall be of 25 mm (! inch) high, with a space of three inches

clear between the lines,

15.3 Stenecil marking with manufacture:’s denizication cralt number and year
of manutacture shail be done.

1e 4 The following parts shall have the dentibcation of the craft permanenty
marked on them:-

Botiom boards Sienctl marking Lo be made.
Neelson a do
Oars el

Specification for Gemini Craft

iy o s - e A i i




T TS R ST T A b

YEAL 2014

ek Tk ,”fj, NCD 4006, ISSUE-3
i 1€ ' REV. ¥o 3
DIRECTORATE OF NAVAL B o | 21 0f 32
S GEMINI CRAFT . mce |
, Storage bags . der
i Valises : ooy

605 The stencilling 1s to be in black ink, waterproaf and of a4 gquality non-
injuricus to the proofed fabrie.

17.  PACKING INSTRUCTION

17.1 The unit shall be suitably packed to the satisfaction of the Inspecting
Oflicer Lo withstand the hazards of rail / road transit and withy & view to aveid
any damage during transit and safe arrival at consignec’s address,

17 2 MARKINGS The packages shall be marked as follows:

fa) Order No. and date

fbl Craft Scrial No.

{} Date of Packing / Manufacturer
id] Inspection Notice No. and date
tiz) Name of Manufacturer

Gross Weight

b AR

e e S M Tt

18. INSPECTION TEST AND TRIALS FOR PROTOTYPE CRAFT

Physical and Chemical Tests

18,1 Fabric and cordages are to be of approved type. If considered necessary,

following physical and chemical tests on samples of various types of fabrics,
cordages shall be carried out by Classification Soclety 1z order to ensure that
these conlorm to the required designed specifications.

Fabrics

182 Prior to starting manufacture, the manufacturer shall submil samples of
the fabrnie to the Inspecting Officer as follows:

Buoyancy Fabrie Unproofed - I Meter long full width

Buoyaney Fabrie Proofed ~do i

Floor Fabre Unproofed clo El

Floor Fabric Proofed do |
l Spcclﬁcatlon fnr (rt.ll’lllll Cralt T

L
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Cordages

P84 Tegt certificates i respect of these dems ssued by an independent testing
authority, where possible or by the manulacturer may be accepled. In ease of
doubt the purchaser's Inspector may draw samples for testing at the Deleace
Laboratories

Dimensions

8.0 The dimensions of the craft shalt be measured with the craft inflated and
completely rigeed. During this rest the eraft shall be supported on blocks,
withottl the canvas seeumg straps. The sides of craft shall not touch bear upon
the chock blocks, '

18.6. The diameter of the buosyancy chambers shall be taken at 3 points along
cach parallel side. The width shali be measured ar the tansom and at a point
midship. The internal lengths shall be measured between a pump line from
inner one of the buevancy tube to the bottom end of transem along the floor
boards.

18.7 The under mentioned tests shall be carried out of the craft when
completed with all fittings. During the tesis draughts shall bo guarded against

and the temperature shall be kept as constant as possible throughout the test.

e derae ! For cvery 17 Centigrade (ldegree Fahrenheit) rise above the
emperature at commencement of the test, 0.01 Kgs/em? (0.032 PSI or
7/8 inch of water) is subtracted from the final pressure reading and for
every 19 Centigrade (! degree Fahrenheit] fall in temperature 0.01
hes/eom? (0.032 P31 shall be added to the final pressure reading, If the
temperature variation during the period of the test is greater than 2.5 9C
(50 F) the test is invalid and a further test shall be made under more
conslant temperature condibions. Accurate thermometer readings shall be
takern.

Specification for Gemini Craft
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Inflation Test

Preliminary Inflation Tests

18.8 The whole of the buoyancy tube shall be mflated to 2 PSi (55 inches of
water] and left for 30 minutes. The pressure at the end of this test shall not be
noted, but craft examined for undue stretch or distortion.

Pressure Test i
H
!

18.9 The whole of the buoyancy tube shall be inflated to 0.14¢ kg/c m? and left
for 30 minutes. Fall inn pressure corrected for change in temperature shall not to
exceed 0.012 Eg/cm?,

Bulkhead Test
18.10 Euch Chamber of the buoyancy tube shall to be inflated to 0.14 |
kg/crut with all other chambers remaining deflated and left for 30 minutes. Fall -
in pressure corrected for change in temperature shall not to exceed 0.012
Kg/cm?, !

18.11 The tests stipulated in 18.12 to 18.15 below shall be carried out in
calm conditions in smooth water. Service Floor Boards with additional 10 Kg
weight shall be used for the tests.

Floatation Test

| 18.12 rach craft shall be inflated and assembled complete with keelson
and bottom boards. It shall be floated in water. A load of 82.5 Kg shall be
i distributed evenly over the floor boards and the craft left floating for 2 hours. No
leakage of water is to occur. Any defects found at the conclusion of this test

| shall be made good by the builder.

Free Board

18.13 The free board of the vessel when floating fully inflated in calm
watcer and loaded with a test load of 825 Kg. shall not be less than 1/6% the
diameter of the main buoyancy tube, formung a side of the vessel, such free |
board being measured at mid length of the vessel,

Packing
18.14 The mode of packing in two valises as descrnibed in the relevant
sections of this specification shall be successiully demonstrated. The actual |
weights of the valises and stores bags shall be checked and recorded. ’1

l Y _ Specification for Gemini Craft e
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Marking
Kot Markines, weighis and dimensions of vanous ilems as well as the

completely assembled craft shall be recorded and proven (o cotnply watls the

designed speciications,

Assembly/ De-assembly

; i . i
S it shall be proven that the cealt can he assembled and de i
assembled as per standard procedures. = ) !
Deflation
E8. 17 Deflation tests shall be carned (o prove that the craft can be

successiully deflated.
Lowering and Hoisting Tests

818 it shall be proven that the cralt s capable of being lowered and |
hoisted with the dead load of 82.5 kgs to represent the coxswait and with the
envine fitted on the transom. In case engine is not avallable 46 kg weight 1o
represent engine may be used. The eraft shall be hoisted up through 1 meter,
held in position for 5 minutes, swung through 30° to and fro and then examined
for damages. '

Damage Test
PR 19 The eraft shall be capable of supporting 825 880 kgs with any two |

ailternate compartments deflated

(8.0 Followitg Static Stability Tests shall be carried out on the |
compicted craft

18,201 Test 1 The boat shall be milated and assembled complete
with Keelson and Bottom boards. It shall be freely floated in water. A load
of 825 ke (o be distributed evenly over the floor boards (motor and fuel are |
not be embarked). After satisfactory completion of this, remove the added 'I
loading and observe static angle of trim. Where applicable, locate the
metor in its operating position. The fuel tank shall be filled, and n cases
where the tank is separate b snd has no stowage position
spevified by the manufacturer, 1 shall be filled and placed as far aft as
possible. Observe the new angle of trim of tae boat, estimating the change
of trim to the nearest 1°. Allow one person having a mass of between 82.5
kg to.embark and seat himself normally at any point on the inllatable hull

fromy ihe motar

Specilication for Gemini Craft

~ -




_..-_ : YEAR . m‘.é()l‘!-
NCD 4006, ISSUE-3 |

DIRECTORATE OF NAVAL | i saen 2ol 32
. NT CRA WGE
ARCHITECTURE GEMINI CRAFT o

chiambers. The person shall nexi take-up successive similar posilions
arournid the beundary of the seating arca, wilhout leaning outboard of the
boat itself The boal shall not capsize during the above tests. There shall
not be more than 10° change in the (rim angle of the boat following the
embarking of the motor and fuel.

18.20.2 Test 2 The cralt equipped with the maximum rated OBM
shiall not capsize when the maximum permissible number of persons
{each of 82.5 kg) move to onc side of the boat. The test method shall be as
per Clause 6.3.2 of 1ISO 6185-3

Stability: Self-Propelled
18.21 The tests set out in 18.22 and 18.23 shall be applicable only to

boats stuitable for motor propulsion and the following general requirements shall
be [ulfilled for each test:

() The power rating of the motor used shall be the maximum
recommended by the manufacturer.

(1)  The boat shall be inflated to the working pressure.

(iill  The motor shall be securely clamped to its bearers and the fuel tank
appropriately sccured within the boat {where scparate from the
motor).  Both motor and fuel tank shall remain so secured
throughout the period of the test,

{ivi  The fuel tank shall be filled and the motor started and allowed to
become thoroughly warmed before commencement of each test.

(v} All persons embarked shall be scated.

The minimum water/sea conditionsg in which these lests are conducted shall be
as lollows:

Tests specitied in 18.22 in sull water or ealm sca
} Tesls specified in 1823 in shorl sea  conditions  with
obscrved festimated min. wave height of 900mm.

e e

Tests In Still Water Condition

i822 (a} For the purposecs of this test a coxswain only shall be
embarked and the boat shall be positioned with its bows pointing into a
wind having a strength approximately equai to beau fort scale 3. The
motor controls shall then be moved so as to develop maximum ahead
thrust on the boat and retained in this position for a period of test of not
iess than 30 minutes.

() During this period the following requirements shall be met:

~ Specification for Gemini Craft ke 5 Ry
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Thore shafl be no bendie o fwastng of motor heacers Hkely
Ve o prematine Bihaie of the means of aiiachmen!

g shall e no endeney of the bow to RIE B 4 maune

cly to subiperee the miotor o averburn the boad.

o The test deseribed o 18 220w shall be repeared but with the
s pumber ol persons  permitted  embarked  and positioned
cindlormby within the seatmg area,

Note. 3eating area shall be understood to ipclude alf the plan aren of the
boat within wiich a person may be expected to position himself during

the nurmal operation of the boat,

At the end of the west period apecified in 18.22(c) and without any
ne iz loadmg, the motor shall be stopped untid the speed of the boat
Birs drapped (o 05 kel or less,

Durmg this period, the [ollowing requiremenis shall be met:-

(1 There shall be ne bending or twisting of motor bearers likely
(o fead to premature failure of the means of attachment.

{1i) There shall be no floodine of waler over the stern of the boat
exeept where the boat is desiened (o be sell draining,
le When moving astern, with the boal loaded as specified in 18.22(a),
the tollowmg requirements shall be met:
i} There shall be no flooding of water over the stern of the boat

except where the boat s desipned to be sell~draining.
{31} The boat shall be manocuvrable

in waves

1

The boat shiall be tested n the mannoer aescribed below;
i Embark a coxswain only. The penod of test shall be not less

than <5 min with the motor cottrols set to develop maximum ahead
thrast, During this period the boat shall be kept reasonable dry.

it The boat shall be headed successively on not less than six
different courses of not closer than 30" bearing to each other,
5 O cach of
nsrses, a sharp re to part and starboasd shall be made,

coqgraziene g awith A beade daeetly imto the

* () The boat shall be closcly examined at the end of the test
perind for any structural failure in the form of fracture, tear, ete. On

Specification for Giemini Crafl
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any part of the hull or boat component such as deck or (hwarls,
and meludimng any b(}undary interface such as door [l

Bvidence of any of the referred-to structural fatlures shall be
regarded as failure of the boat.  Further, the boeat shall not
overturn

(b The test cescribed in 18.23(a) shall be repeated but with the boeat
loaded with maximum number of personnel embarked uniformly within
seating area. In addition to the requirements of 18.23(a}, all hand holds
shall be clearly seen during the test.

Towing Tests
18.24 (&) The boat shall be tested in the manner described below in short sca
conditions with observed festunated minunum wave height of 900 mm.
(b Embark the maximum number of persons reckoned
them uniformly within the seated arca

and position

(] Tow the boat by its towing point al a speed of not less than 4 knots,
allowing o tow line length of 3 boat length.

(ci Carryont wanoeuvres for not less than 15 min.

{c) The boat shall be closely examined at the end ol the test period (or
any striclucal olure in the form of fracture, lear ete on any part of the
hull or boat component, such as deck or thwarls, and mcluding any
boundary interface such as floar/hull.

{h The point of attachment of the tow line
the period of the test.

shall rennn secure during

(o) Bvidence of any of the referred to structural fatlures shall be

reesacded as failure of the boal.

Righting Test
18.25 The (‘apsi?(*d craft shall e capable of bewmye righted by two men with

an average weight of 82.5 Kg each For this testal two men each weighing 82.5
Kg are not available, then 3 men whose lolal weight does not exceed 250 kgs
may he usc During this test, the cralt shall be i its light condition with no
engine and or other equipments fitted in the craft

Power Trials

18.20 Bower trials with the out board engine shali be conducted and
performance curve under various loads shail be prepared and submitted.

Qé‘.*t:lﬁca -.1011 fut' (:cmim Cra.f t
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Manoeuvrability

1 & 2§

Hoshiall be proved that the cralt foaded with B25 #66 kes (1760 1bs)

can be onr propelled The craft shall be warned, brought alongside ete. The test
shitll be condudcied over 30 to 45 mnutes and condition of attachment o tube

shatl be examined for any damape.

19.

141

149.

Fat

19,4

20.

201

TEST SCHEDULE FOR PRODUCTION CRAFTS
Fabrics: Clanse 18.2 apphes

Cordages: Ulause 184 apphes

Pimensions: lause TH 5 applies

Other Tests: Test presoribed i climses 188 to 18.27 shall be ecarried ouwl
on all eralts.

The cralt shall be compieted i all respects to the sabisfaction of the

inspector. Al items of equipment o he checked. The craft shall be assembled
on the shop floor and a check is Lo he carned out that the parts [it properly.

20.2

On completion of all tests and examinations the hull and bottom boards,

keelson, ete. shall be packed wito their vahses to the salisfaction of the
Inspecting officer, before dispatch

| .
i Specification for Gemini Cralt
b SR o T ST e e e e Ll T |




!?‘I’I:E‘l(‘-;hfz,;'.!‘:-:; HEADDUAR —_— 400_6 ISSU‘;‘.S N VIAR 2614 :
MINISTRY O | ’ " ;
NEW DELII - 110 611 REV. Hio 3
DIRECTORATE OF NAVAL j e 29 0f32 |
ARCHITECTURE GEMINI CRAFT . Rt |
Appendix A

1.
layer) composite labrce,

The cralt shali be made of Hypalon {outer layer) and Ncoprene (inner

2 The maicrial shall confinm to SO 15372: 2000. The construction shall
consist of basic textile support by a 10 x 10 count High Tenacity Polycster [abric
to give basic mechanical properties (tensile aud tear strenglh) covered with four
calendared rubber sheets with optimal cohesiveness ol rubber to give reliability
about air tightness. The outer Hvpalon sheet shall give weather resistance
(fading and agemg) and chemical resistance. The inner Neoprene sheets shall
give high gluability, reliable adhesion and air tighiness.

3. The tube shall be made of Hypalon Neoprene material of minimum 1600
Dtex. The materiai should be type approved by Classification Society. The
weight of the tube composite shail be 1500 g/sq.m. f
4. Technical specification are as follows .
{a)  Textile Support:
Type High Tenacity Polyester
Yarn 1600 Ditex (minimiim)
Count 10x 10
(b) Coating:
Qutside Coating Hypalon ;
Inside Coating Neoprene :
Resistance to Wrap = 500 daN/Sq cm i
Puncture ASTM D 751 /138
(d)  Adhesion

Bastick 2402 Adhesive :
Bostikure D Curing Agent |
Buostik 9252 Primer '
Bostik Cleaner/thinner M501

=

Typical Bond Characteristics
Temperature resistance
Water resistance
Qil, Petrol & Kerosem= resistance
Acid & Alkali resistance

H umidity, resistance

Ageing

Specification for Gemini Craft

Or eguivalent material
approved by Classification
Society

from-40°Cte+90°C
Good

Good

Good. Virtually unaffected by
5N Sulphuric acid and 5N
Sodium Hydroxide

Good, after exposure to 100%
RH @ 38° C for 14 days

Good ]
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THE DETAILS OF OTHER MATERIAL

Cordage Ny lon Bridded 12 mn dis
$3 1200 kg welght 7008 + 80gm /100 mir (8 1227

| Cordage Nylon Braided 8 nun dhig ;
| A5 1200 kg weight 4000 + 40gm /10 Omtr ! -Do- ;

Yoedere ook Tape Bastener OO0 virry Wide (17} i
. Hepused B

sior clearcd by Chass

e b1 E__.! gy TFi?__Ff-’ Fastoner s _]:;':111111’] %’i(-f‘tj? £ I—-Q(‘pli%-?'-ﬂl Make cleared .i)'_\. (‘:I.H?*Lt"-} ; H

Cloftation; Dellation valves

Tup Bnd Rubbensed Hemispherical s

Kilsheraed patel 13 Handle I Frea

R iy S ST R
1
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GUIDANCE QUALITY ASSURANCE PLAN
To b submilted by manufacturer to C asstiication Society for Approval]

RO : = iﬂ flatable Boai General Purpose [Gemini Craft)
Spees O/ Gemini Issue = 3, Jan 2014
Sr. No. Particulars TTypes of TSpecificatian-s | Remarks
: | Checks / | -
| Quantum : !
: _JGheeks i
1.0 Submission of Class : | Ag per purchase ] i
" approved Drawings ;‘ | order & ! ;
- Documents Visual 100% @ NCD/Gemini, LOUSHP
fssue -2 / 2009
o mstsae) ' {Clawse 100 .
2.0 Lardinal Dates Plan AR i PR |
3.0 Haw Material
b Hhvpaton Review Type | Clause 5.1, 6.0 and | I
’ {Guter Layer) & Neoprene Approvel Appendiz A7 i esup; |
oner laverd Certificate & | {io he Type .I‘Li”,;fif ¢ ;
; hawch test | Approved) i |
i Feports | e L i
&0 Bottom Floor of proved ~do- Ciausc 59 & 5.10 |
e IR e e s
3.0 _ Adhesive type A 7,20 2 Cj_’lbqe 6.4 t0 6.6
%f Floor boards Visual 100% | Clause 5. 15 i )
3.5 Transom Board, Wooden Clause 5.13 & 5.14 |
. neelson, Platform _ ol LE _
3B |88 Component Clause 6.2 & and ' CSHP/
: f\ppﬂ“"i}: B’ ; DR
3 _Cordages .. | Clause 18.4 _d ;
3.8 in f"itl(m} "l@ﬁclll()"“ 'nﬂv ~do- (1’1 Is€ D, 5.7 ’
’% 9 _Bellow Pump r Clause 5. 28 o
' 3.10 Aluminium Fittings e | Appendix ‘B’ 1
0- ! ; ;
i i - - | DR
811 Safety Topping up valve Clause 5.8 1‘, ;
| i
: : 4 | &
3.12  Other materials E ¥isual 100% ‘ Clause 6.0, 1:
el | Appendix A’ L e
4.0 Inspection
4.1.0 | Visual & Weight ip: g SR
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| Sr. Ne. Particulars Types of Specifications Remarks :
i Checks /
Quantum
| . Checks _
1 Construction (Workinanship) As per Clasy - Clause 9.0 & 8.0

] _ requirement |

| 4.1.2  Dimeaswonal cheeks / Tolerance | Physical/ Clause 3.0,8.9 & W
_ Sample _ 185

| 413 Werehi Physical Clavse 3, ]

- TS _

2.0 Tests & Trials: i .

A Inflation Test Clause 8.7 - f

2

L2 (ol Prehinnnary Intatian lt‘;‘;i_— Clause 18.8 i
2.3 | Prusslips s o  Clause 18.4 |
24 | Bulk Head Tost - Clause 1810 : ;
2.5  Flotatust Test i Clause 1812
26 Bree Bourd _ Clause 1813 I
b _.'\:-,‘--:'};If’ﬁ'. chisissembiy i : Q_iause 18,16 f
2.8 Pretlatan Clause 1817 CSHP/ i

14.2.9 | Lowerigang Hs Asting test Physical  Clause i8.18 CHP/
1 4.2.10  Bamaoe Test o | 100% Clause 18.19 ’W

F 42 1L | Stahalies i siatie comdition | C_lgyse 18.20 i
(4.2, 12 | Stability sell propetled Clause 18.21
Ef{i.?.]"% ey sl water L i Clause 18.22
4.2 14 Trasls uy Wooes : Clause 18.23
1 42.16 | Tuwing Test ‘ Clause 18.24 :
14.2.16  Righting test LR Clause 15.25 it
L 4.2.17 | Power test i E Clause 18.26 | '
' 4.2.18 | Manoenyrabilin Clause 1827

e i i L e 4
i 5:0 Aarking Vistal Clause 17.2 and : i
1 * el ? o W 1
; - B e it 18.15 I
6.0 Warranty Clause i Certificate Clause 13.0

to be DR

g _ e} Qbtaimed | |
7.0 Packine  Completion i Visual Clause #. 4, 17.0 & CHP
| _ 100% | 18.14

W . Witness

DR Document Review i
CSHP Classification Soctety Hold Point :
CHP Customer Hold Point
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