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Letter of Interest (LOI) for the Sniper Bodv Armour System (SBAS)

1.0 Purpose and Nature of the Letter of Intent (LOI)

1.1 Public Works and Government Services Canada (PWGSC) is requesting Industry feedback
regarding the intent of the Department of National Defence to introduce a new configuration
of fragmentation and bullet resistant personal protective equipment for personnel engaged as
snipers in the Canadian Army. This system will be known as the Sniper Body Armour
System (SBAS).

1.2 The objectives of this LOI are the following:
e Provide Industry information about the requirement;
e Learn which companies would be interested in bidding on this opportunity;
e Learn what products are commercially available and suitable for use with the military
that may be feasible for procurement and delivery within the next two years;
e Receive an indication of production capabilities and potential unit cost;
e Answer the following questions:
a. Does the potential supplier already provide a similar model of fragmentation
protective body armour and plate carriers? If so, specify make/model and features.
b. Would the potential supplier provide a means for establishing a repair capability for
non-ballistic fabrics?
c. Does the potential supplier provide a warranty on the product? Define the applicable
coverage.
d. Is the supplier able to comply with the Canadian Content Policy?
https://buyandsell.gc.ca/policy-and-guidelines/supply-manual/annex/3/6
e. Isthree months a reasonable time to have the RFP available to Industry on Buy &
Sell in order to provide a bid response with ballistic and Infrared Reflectance (IRR)
testing completed?
f. Potential suppliers are encouraged to draft a list of pertinent questions relative to
product design, product capabilities or terms of this LOI. Please refer to specific
section(s) of the LOI.

1.3 This LOI is neither a call for tender nor a Request for Proposal (RFP). No agreement of
contract will be entered into based on this LOI. The issuance of this LOI is not to be
considered in any way a commitment by the Government of Canada, nor as authority to
potential respondents to undertake any work that could be charged to Canada. This LOI is not
to be considered as commitment to issue a subsequent solicitation or award contract(s) for the
work described herein.

1.4 Although the information collected may be provided as commercial-in-confidence (and, if
identified as such, will be treated accordingly by Canada), Canada may use the information
to assist in drafting performance specifications (which are subject to change) and for
budgetary purposes.
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1.5 Respondents are encouraged to identify, in the information they share with Canada, any
information that they feel is proprietary, third party or personal information. Please note that
Canada may be obligated by law (e.g. in response to a request under the Access to
Information and Privacy Act) to disclose proprietary or commercially-sensitive information
concerning a respondent (for more information: http://laws-lois.justice.gc.ca/eng/acts/a-1/).

1.6 Respondents are asked to identify if their response, or any part of their response, is subject to
the Controlled Goods Regulations.

1.7 Participation in this LOI is encouraged but is not mandatory. There will be no short listing or
potential suppliers for the purposes of undertaking any future work as a result of this LOL
Similarly, participation in this LOI is not a condition or prerequisite for the participation in
any potential subsequent solicitation.

1.8 Respondents will not be reimbursed for any cost incurred by participating in this LOI.

1.9 The LOI closing date published herein is not the deadline for comments or input. Comments
and input will be accepted any time up to the time when/if a follow-on solicitation is
published.

2.0 Background Information

2.1 A hallmark requirement for snipers is to be able to infiltrate into a firing position and operate
in that position while maintaining maximum concealment and the ability to operate weapon
systems. The current Fragmentation Protective Vest with Bullet Resistant Plates installed
provides the requisite ballistic protection but does not provide the ability to perform these
functions with the required stealth or range of motion in order to be mission successful.

2.2 Snipers require fragmentation protection during all elements of their deployment including
infiltration, operating in the firing position hide and exfiltration. Bullet resistant protection is
only needed during certain elements of the operation. To meet the scalable protection levels
required and maintain concealment properties, a two piece system is being considered. The
system will consist of a fragmentation protective vest (FPV) and a plate carrier (PC).

2.3 The FPV is to be worn at all times under the uniform shirt, similar to a concealable vest
worn by law enforcement. Range of motion, ease of donning/doffing, fabric durability will
be primary areas of assessment in addition to ballistic protective capability.

2.4 The plate carrier will be worn separate from the FPV and could be worn over the combat
shirt/jacket/parka and must integrate with the modular fighting rig. It is undecided at this
point if the material will be a single colour or CADPAT camouflage. The PC must be easily
adjustable though able to retain its position on the body and have a quick release function. It
is not anticipated that the outer surface of the PC will require any attachment points.
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2.5 The vest must provide the same or better fragmentation protection as the current in-service
FPV (defined in Annex A). The plate carrier must be able to fit the current in-service bullet
resistant plate.

2.6 The SBAS will be worn under all temperature ranges from -30 degrees C to +50 degrees C.
Snipers require the capability to move dismounted over various types of terrain in various
positions ranging from standing to crawling. They are required to move under stealth and
fire a variety of weapon systems from differing firing positions. The sniper will wear the
complete SBAS for extended periods of time ranging from one to four hours. The sniper will
wear the FPV component of the SBAS for extended periods ranging from a few hours to one
or more days.

3.0 Potential Work Scope and Constraints

3.1 DND plans to acquire 319 sets of SBAS. This would be a complete purchase to include
sizing spares and stock.

3.2 It is the intention of DND to procure both items of the SBAS under one contract.
4.0 Evaluation Methodology

4.1 The SBAS soft body armour will be evaluated using a technical evaluation of performance
for ballistic and material characteristics along with workmanship.

4.2 The plate carrier will be evaluated for workmanship and fit of the ballistic resistant plate.

4.3 The SBAS system will be evaluated through a user evaluation for elements such as fit;
donning and doffing; range of motion and comfort.

5.0 Legislation, Trade Agreements and Government Policies

5.1 Potential legislations that may apply include:
a. Defence Production Act (DPA)
b. Defence Procurement Strategy (DPS)
c. Controlled Goods Program (CGP)
d. Federal Contractors Program for Employment Equity (FCP-EE)

6.0 Schedule

Letter of Interest August 2015
RFP Issued FY 15/16
Contract award FY 16/17
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7.0 Important Notes to Respondents

Interested Respondents may submit their responses to PWGSC Contracting Authority, identified
below, preferably via email:

Julie Beaumier

Spécialiste en approvisionnement / Supply Specialist

Division des vétements et textiles / Clothing and Textile Division

Travaux publics et services gouvernementaux Canada / Public Works and Government Services
Canada

6A2, Portage III, 11 Laurier

Gatineau, Québec, K1A 0S5

Telephone: (819) 956-7432

Facsimile :(819) 956-5454

E-mail address: Julie.Beaumier@tpsgc-pwgsc.gc.ca

A point of contact for the Respondent should be included in the package.

Changes to this LOI may occur and will be advertised on the Government Electronic Tendering
System. Canada asks Respondents to visit buyandsell.gc.ca regularly to check for changes, if
any.

8.0 Closing Date for LOI

Responses to this LOI are to be submitted to the PWGSC Contracting Authority identified
above, on or before 30 days after release of this LOI.

9.0 Enclosures

Annex A Technical Purchase Description SBAS Ballistics
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NOTICE

This documentation has been reviewed by the technical authority and does
not contain controlled goods. Disclosure notices and handling instructions
originally received with the document shall continue to apply.

Annex A
TECHNICAL PURCHASE DESCRIPTION

SNIPER BODY ARMOUR SYSTEM, FRAGMENTATION PROTECTIVE VEST,
BALLISTIC INSERTS

OPI : DSSPM

BPR: DAPES
[ d |

Canada

© Her majesty the Queen in Right of Canada as represented by the Minister of National Defence
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© Sa Majesté la Reine du chef du Canada représentée par le ministre de la Défense nationale
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1. SCOPE AND CLASSIFICATION

1.1  Scope. This document details technical, and performance requirements for the
soft armour inserts of the individual Fragmentation Protective Vest (FPV) portion of the
Sniper Body Armour system (SBAS).

1.2 Intended Use. The FPV provides protection on a 24 hour, global, all-weather
continuum to the extent practical. The FPV is designed to provide, primarily, ballistic
protection from fragmenting munitions and debris resulting from high explosive
detonation or other explosive devices. Combined with the Bullet Resistant plates (BRP),
this vest will optimise the protection levels to defeat multiple ballistic hazards across the
battlefield continuum. Fragmentation protection is achieved with the use of flexible
armour materials. These materials, when assembled and inserted into the FPV carrier,
must not degrade the full range of motion necessary by a sniper to undertake mission
essential tasks.

1.3 System Requirements. The FPV forms a component of the Sniper Body
Armour System and the FPV flexible armour inserts are removable and consist of the
front and rear carrier inserts as modular elements.

2. Armour Characteristics.

2.1 Armour Materials. Flexible armour materials used for the ballistic panels shall be
of durable quality, that is, material characteristics shall not undergo appreciable
alterations under the influence of ageing or environmental conditions for which the FPV
is designed for wear (see Intended Use). The protective properties of the ballistic panels
must be guaranteed for a minimum period of 10 years while sealed in their water-proof
protective cover and used under normal service conditions. The armour material shall
be free from any imperfections that may affect quality or serviceability of the finished
product.

2.2  Ballistic packs. Ballistic packs include shoot-packs and armour material-packs
that are provided for testing. The material used in the ballistic packs to evaluate
performance characteristics shall be fully representative of the production solution
proposed. Each shoot-pack shall be tacked in the four corners, unless the production
solution includes a specific stitching pattern. In this case the shoot-packs shall be
stitched to the same pattern.

2.3  Hybrid Solutions. Non-symmetric hybrid armour materials (non-homogeneous
construction) are allowed in the construction of the ballistic solution. The ballistic fill
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layering order and positioning of each ply in the panel shall be defined for shoot-packs
and for all component ballistic panels used in production. The strike face and alignment
of the materials shall be clearly indicated on each layer (ply) of material if its direction or
positioning is performance sensitive. If more than one component material is used, then
the following data for each different material shall be provided: composition, layering
order, and manufacturing details.

2.4  Ballistic Panel Areal Density (AD). The armour material shall be as light as
possible while meeting the minimum ballistic requirements. When measured in
accordance with 4.1, the maximum areal density of the armour material-packs and the
ballistic panels shall not exceed 3.25 kg/m?. The maximum variability of areal density
between the test specimens shall be less than 0.15 kg/m?.

2.5 Ballistic Panel Thickness. The thickness of the armour material-packs and the
production panels should not exceed 4 mm, but shall not exceed 7mm when tested in
accordance with 4.2.

2.6  Ballistic Panel Flexibility. The armour material shall be as flexible as possible
while meeting the minimum ballistic requirements. As a guideline, the stiffness/flexibility
of the armour material-packs should be less than 1.4 N/mm, but shall not be greater
than 2.2 N/mm when tested in accordance with 4.3. The value of each production lot
must remain within + 20% of the average established during the preproduction and
initial production phase (first 5 material lots).

2.7  Ballistic Panel Static \WWater Absorption. After static water immersion, the ballistic
shoot-pack should not gain more than 20% in weight when tested in accordance with
4.4,

3. Ballistic Performance. Six tests are included for ballistic qualification of the
FPV armour solution. Five ballistic limit tests (V50) using 4 projectile types (small and
large sphere, right circular cylinder, and fragment simulating projectile); one proof
velocity test (Vproof) with an FMJ handgun bullet for backface deformation resistance.
These tests are also used in the evaluation of ballistic performance score that will
determine the rating for ballistic fill proposals during a bid evaluation. During production,
traceability of ballistic component materials shall be verified as specified at 4.1 and
ballistic testing shall be conducted as specified at 4.2.

3.1 Ballistic Limit Resistance (Min. V50). The ballistic limit resistance (V50) of the
armour solution of the FPV shall be such that it will meet or exceed the five ballistic limit
test requirements as specified in Table 11.4. The average MVs, for each threat shall be
calculated from the arithmetic mean of individual Vs values having a maximum velocity
spread of 30 m/s. During a bid evaluation this MVs, value will be used to rate each
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proposal and will represent the Vsoca during production. The minimum Vs value for any
individual test shall not be less than minimums specified below. The zone of mixed
results (ZMR) for each Vso value shall be less than 60 m/s, and the ZMR for each MVsg
value shall be less than 50 m/s.

3.2  The Vs using the 17-grain FSP (5.46mm calibre) in the dry condition should be
greater than 530m/s, but shall not be less than 500 m/s. This test ensures that the
proposed solution meets or exceeds the performance level of the in-service vest.

3.3  The Vs using the 16-grain steel ball projectile (6.34 mm calibre) in the wet
condition (30 minutes water immersion) should be greater than 450m/s, but shall not
be less than 415 m/s and in dry condition should be greater than 490m/s, but shall not
be less than 455 m/s.

3.4  The Vs using the 64-grain RCC (8.74mm calibre) in the dry condition should be
greater than 380m/s, but shall not be less than 350m/s.

3.5 The V5o using the 1-grain steel ball projectile (2.49mm calibre) in the dry
condition at ambient temperature should be greater than 560m/s, but shall not be less
than 525m/s. These tests are utilised to rate the relative performance against other
fragmentation solutions and to establish Vsoca for each threat.

3.6  Backface Deformation Resistance (Vproof). The average backface deformation
of the FPV ballistic fill supported on clay in the dry conditions should not be more than
44 mm when tested using a 124-grain FMJ bullet (9 mm calibre) impacting at an
average velocity of 365 m/s. In addition, each single indentation in the clay material
shall not be more than 50 mm, and no complete penetration of the armour material shall
occur with the FMJ bullet.
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4. Methods of Test

4.1 Ballistic Panel Areal Density (AD). The materials in the armour material-packs
and the production panels shall be measured in accordance with ASTM Standard 3776
(option A, or C) or equivalent and the average areal density calculated. Equipment used
for measurement shall be calibrated for accuracy and should be capable of weighing
with a precision of + 1gram. The average value of the ten (10) armour material-pack
measurements will be used for qualifying each material lot.

4.2 Ballistic Panel Thickness. The thickness of the armour material-packs and the
production panels shall be measured using ASTM standard D1777 (option 1) or
equivalent. The average value of the ten (10) armour material-pack measurements and
variance will be used for qualifying each material lot.

4.3  Ballistic Panel Flexibility. The armour material-packs flexibility shall be measured
using the modified circular bend test (developed by CMC/DREV) method as specified in
Section 7. The average value of the ten (10) armour material-packs and variance will be
recorded for information and monitored for significant deviation from the production
average.

4.4  Water Absorption. The ballistic shoot-packs used in wet target tests shall be
measured as specified in section 6.6.5 and the percentage weight gain calculated. The
average value of three contractor-measured samples and the three DND- measured
samples will be used for pre-award qualification.

4.5 BALLISTIC PROTECTION Verification during production shall be done using
shoot-packs and material-packs constructed from each ballistic material lot/sub-lot prior
to cutting into plies for production panels.

4.6 Ballistic Lot Traceability. Traceability of finished production panels/inserts must
be maintained in all cases to the original material lots. Ballistic material lots shall not
normally exceed 4000 metres and shall be based on a woven beam. Lots shall be
further broken down into finished sub-lots and rolls. A sub-lot (for test qualification) will
be based on the finishing date or 1000 metres whichever is smaller. Rolls shall be
strictly controlled by the prime contractor and his supplier and grouped by finish date
and woven beam.
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5. NOTES

5.1  BALLISTIC DEFINITIONS. Ballistic definitions shall apply only to those sections
related to spall resistance and ballistic penetration performance of the ballistic fill
arrangement found in the various ballistic inserts for the FPV and the ballistic shoot-
packs for testing. Definitions are listed alphabetically.

Accepted hit (valid impact): accepted impacts include all fair hits; also includes any
unfair hit for which the test conditions are more severe than specified (velocity too high
and/or hit separation distance too short), but the performance criteria are met. It also
includes any unfair hit for which the test conditions are less severe (velocity too low or
impact or yaw angle too high), and the performance criteria are not met, this will then
constitute a failure.

Angle of impact: The angle in degrees between the line of flight of the projectile and the
perpendicular to the plane tangent to the point of impact on the target sample (see Fig.
11.1). In some documents, angle of obliquity is used with the same meaning.

Area of coverage: the area in square meters of the flexible ballistic insert used in a FPV;
also area of a ballistic shoot-pack used for ballistic testing.

Areal density: a measure of the weight of the assembled ballistic material panel
(assembled as a ballistic material pack, a shoot-pack, or production component) per unit
area. It is expressed in kg/m?and is the ratio of the mass of the material over its area of
coverage. This value is used to compare the various ballistic solutions.

Backface: the surface of a test specimen designed to be positioned next to the body;
also referred to as the wear face.

Backface deformation: the maximum transient displacement of the back surface of a
test sample caused by a non-perforating projectile impact. This corresponds to the

maximum depth of the depression made in the backing material measured from the

undistorted front surface of this material.

Backing material: a block of tissue-simulating material placed next to the back face of
the test sample and used to support the sample during testing. Oil-based non-hardening
modelling clay is used to capture the indentation resulting from the impact during
backface deformation testing (Vproof). For the Vs tests, no backing material is used.

Ballistic ply: a flexible armour material layer contained in the proposed ballistic solution
prior to assembly into a panel.

Ballistic inserts: the finished ballistic production component, comprising the final
construction of the ballistic panel, assembled and sealed in their protective cover. The
core ballistic inserts include the collar and shoulder protector inserts and the front and
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rear ballistic inserts. All are modular and removable from their corresponding carrier
shell components.

Ballistic panel: either a production or a qualification panel fully assembled in the final
design construction of the ballistic fill layers, but not including the protective cover.

Ballistic shoot-pack: a 400 x 400 mm test specimen used for destructive testing. It is
fully representative of the production panel solution, but used only for ballistic validation.
Ballistic shoot-packs shall be assembled and corner stitched (or replicate stitching if a
quilted solution is proposed) to replicate the ballistic inserts, but do not include any
protective cover. Traceability shall be maintained in accordance with section 4.5.3.1.

Armour material-pack: a 152 x 152mm test specimen used only for non-destructive
testing and physical measurements. Material packs shall be assembled in the final
design construction, but not stitched, unless a quilted solution is proposed. If a quilted
solution is provided, then four (4) additional ballistic shoot-packs (400x400mm) shall be
delivered in lieu of material-packs. From these samples will be cut into necessary test
coupons. Traceability shall be maintained in accordance with section 4.5.3.1.

Ballistic resistance: a measure of the capability of a protective material to stop or reduce
the impact velocity of a striking projectile; in this document ballistic resistance is
measured using ballistic limit tests (Vso) and a backface deformation resistance test
(Vproof).

Ballistic retardation, R: a measure of the average attenuation of velocity or air drag
deceleration of a projectile per unit distance (m/s/m) from the launcher up to the test
sample.

Complete penetration (CP): a complete penetration has occurred when the projectile, or
a piece of the projectile or any part of the ballistic protective material has passed
completely through the test sample and is captured by or has passed through the
backing material for the Vproof test, or has passed through the witness paper for the
V50 test (crack or hole permitting light passage). If the projectile remains lodged in the
test sample and part of it is visible from the back face of the sample this will also be
considered as a complete penetration for the Vproof test.

Fair hit: a zero degree obliquity (+x degrees) impact using the specified weight and type
of un-yawed projectile (x=3 degrees maximum for 9-mm bullet and 5 degrees for RCC
and FSP) within the specified velocity range and at the specified location on the target
sample.

Fragment simulator: a generic projectile type used in ballistic testing. Fragment
simulators have various geometric and physical characteristics designed to simulate the
terminal effects of fragmenting munitions.
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Fragment simulating projectile (FSP): a specific fragment simulator based on a
standardised cylindrical projectile with a chisel nose (see Fig. 11.5).

HPP: highest partial penetration velocity.

Indentation diameter or size: the indentation diameter of the depression made in the
backing material measured from the undistorted front surface (Fig. 11.2). For non-
symmetric cavity, both the smallest diameter (width) and the largest diameter (length)
shall be measured and recorded.

Instrumentation velocity Vm: the velocity measured, at a given distance in front of the
ballistic shoot-pack (Fig. 11.3, by a suitable device providing the required accuracy.
When using a pair of detectors, measure to the middle of the two detectors.

LCP: lowest complete penetration velocity
mp: mass of the projectile or fragment simulator

Partial penetration(PP): any fair shot which is not identified as a complete penetration
using the definition above, is to be recorded as a partial penetration; that is, the
projectile rebounded, or remained embedded in the test sample without causing
perforation of or imprint on the witness sheet or backing material.

Rejected hit (invalid impact): impacts are rejected and must be repeated if they are
unfair and do not meet the special exceptions for accepted hits; a fair hit can also be
rejected if it resulted in a test specimen not meeting the pass criteria and it came after
an unfair but accepted hit having more severe test conditions.

Residual velocity (Vr): for complete penetration impacts, velocity of the projectile after
impacting and exiting the armour material.

Right Circular Cylinder (RCC): a standardised cylindrical fragment simulator with a flat
nose and sharp edges (see Fig. 11.4)

Sabot: a plastic carrier (see Figure 11.6) in which a projectile is centred to permit firing
in a larger calibre barrel. The sabot is usually discarded in flight a short distance from
the launcher, and only the sub-calibre projectile continues until the target.

Separation distance: the distance between the centres of any two hits or the centre of
any one hit and the edge of the armour sample or the target retaining fixture.

Stand-off distance: the distance between the backface of the armour material and the
witness sheet.
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Strike face: the surface of a test specimen designed to face the attack of a ballistic
threat.

Striking velocity (Vs ): the velocity of the projectile when impacting the test sample as
measured 1.5 m in front of the target.

Test range: the distance between the muzzle of the test barrel and the strike face of the
target sample (see Fig. 11.3).

Twist Length: the horizontal distance along the gun barrel in which the rifling makes one
complete turn; not to be confused with the actual length of the rifling over the complete
barrel.

Unfair hit: a shot that does not conform to the criteria specified (see Table 11.1), that is,
the yaw and obliquity exceeds the requirements or the velocity is above or below that
specified for the projectile or the shot does not respect the shot pattern and sequence,
i.e., too close to the edge of the specimen or to another shot. For the backface
deformation test (Vproof), impact for which the velocity is outside the range specified.

V0 ballistic limit: the striking velocity at which 50% of the impacts of a particular

projectile are expected to result in complete penetrations of a target sample of a given
number of plies and physical properties at a specified angle of impact in a limited
statistical test. The method involves obtaining a minimum of 14 shots using the
modified up-and-down firing technique. The V5 is computed using the maximum

likelihood method (DRDC Probit as per EXCEL file available from DRDC-Valcartier).
Used as a quantitative measure of armour capability.

MVsg: average of the individual Vsg's for a specified threat having a spread of less than
30 m/s; if not, extra samples will need to be tested until the required number are found
falling within the spread (refer to Tables 11.4 and 11.5 at Appendix 1).

MVs,gc: Minimum average value (MVsp) of a production material lot and is used for
quality control. It must be greater than or equal to 97% of vs.ca.

Vsoca: the MV established during a bid evaluation for each specified threat.
Vproof: the minimum velocity specified for a particular projectile for a pass/fail test such
as the backface deformation resistance test where a given number of rounds is fired at

a test specimen and where no complete penetration is allowed.

Velocity spread: the difference between the highest velocity and the lowest velocity of a
group comprising an equal number of partial and complete penetrations
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Witness paper: a 0.38-mm thick Hilroy poster board sheet no 20210 (270 g/m2) placed
150£2 mm behind and parallel to the target surface at the impact point used to qualify
the perforation result.

Yaw: the angle between the main axis of the projectile and its trajectory (velocity vector
- refer to Figure 11.1). It should be measured as close to the target as possible.
Projectile yaw at impact can noticeably alter the extent of penetration. Projectiles
having a discarding sabot are more susceptible to yaw.

Yaw card: a stiff paper-type material placed in the projectile's line of flight, and used to
determine the projectile yaw. The yaw card can also be used to find the exact hit
location of the projectile after firing in order to assess hit fairness.

Zone of Mixed Results (ZMR): the difference in velocities between the highest partial
penetration and the lowest complete penetration actually obtained during a Vs test
(HPP-LCP).
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6. BALLISTIC TEST PROCEDURES

6.1  Scope. This appendix describes reproducible test procedures defined for
the evaluation of ballistic shoot-packs and the qualification of ballistic fill solutions for
use in the SBAS. These procedures will be used to confirm the specified minimum
ballistic performance requirements. The following test methods are defined:

[1] the Ballistic Limit Vso tests (large/small sphere, RCC, and NATO FSP); and

[2] the Backface Deformation Vproof test (9mm projectile).

6.2 Test Equipment

6.2.1 Projectiles. 