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1.1

11.1

1.2

1.2.1

1.2.2

INTRODUCTION

Scope

This Technical Statement of Requirements EB&ntains the performance and
technical requirements for the Naval Remote Wedtation (NRWS) System,
which will consist of multiple remotely operatedap®n mounts, sensor suites, and
Operator Consoles to be designed, manufacturegosiggl, initially spared and
installed for operation in the Royal Canadian Navy.

Terminology

The following definitions shall apply throuatt this TSOR:

a.

Availability: The probability that the NRWS is imaperable state at any time,
based on a combination of Mean Time Between Fa{MEBF) and Mean Time
To Repair (MTTR). This relationship is given by @hability (as %) = MTBF /
(MTBF + MTTR) x100;

Local: Operations conducted at the physical locatibthe NRWS Mount by the
Operator;

NRWS System: The NRWS System consists of four remaiperated NRWS
mounts, sensor suites, and NRWS Operator Consuksgrated together;

NRWS: One NRWS Mount and an NRWS Operator Consudleadl the auxiliary
components;

NRWS Mount: The above deck component that secames, and fires the
mounted weapon, and secures the electro-opticabsenite;

NRWS Operator Console: The component that provigegrimary point for
Operator monitoring and control of NRWS Mounts;

Operator: The individual member of ship’s staff wh@perating the NRWS; and

Remote: Controlling the NRWS Mount at a distancaywsing the NRWS
Operator Console.

The following acronyms shall apply to thisOFs

Acronyms
CEP Circular Error Probable
FN Fabrique National
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HMG Heavy Machine Gun

LRF Laser Range Finder

LRU Line Replaceable Unit

NRWS Naval Remote Weapon Station

TIC Thermal Imaging Camera

TSOR Technical Statement of Requirements

WMO World Meteorological Organization

1.3 Intended Application

1.3.1 The NRWS System will provide a short range, pogfedce, and limited area
defence capability within the layered defence cpheenployed in Canada’s twelve
Halifax Class vessels and two Joint Support Shigs€ks when they are
commissioned.

1.3.2 The NRWS System will be employed to engage smahsseface and low-slow air
threats while underway, alongside, moored, andeti@r, as well as engage land
vehicles when alongside. Within this role, the NR\&ystem will provide
surveillance, threat detection, tracking, warnihgts, non-disabling fire, disabling
fire, and threat battle damage assessment. Additig the NRWS System will be
used to conduct surface surveillance in suppo8eairch and Rescue, and to acquire
information regarding neutral and threat forcesrdudomestic and international
operations.

1.3.3 NRWS Systems will be supplied to Canada in ordéretdater fitted on the Joint
Support Ship Class vessels. Canada is separatggmsible for NRWS System
installation on these vessels which will includequrement of cables.

14 System Overview

1.4.1 The NRWS will enable Canada to singly mobetEabrique National (FN) M2 0.50
Calibre Heavy Machine Gun (HMG) or the 7.62 millineeC6 machine gun. The
NRWS will provide full remote operation of theseapens.

1.4.2 The design of the NRWS System will provide slutomated weapon mounts and
associated equipment in each vessel necessarguml@ra 360 degree threat
engagement, while significantly enhancing the léhaurrently achievable with
locally operated pintle mounted HMGs. The desighallow for optimum coverage,
lethality (two mount coverage per threat), and emsedundancy of the NRWS
Mounts and NRWS Operator Consoles.
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1.4.3

1.4.4

1.4.5

1.4.6

2.1

There will be one NRWS Operator Console peWW6 Mount. However, two
Operator Consoles will be able to operate eithéhefport NRWS mounts and two
Operator Consoles will be able to operate eithéhefstarboard NRWS mounts.

The NRWS System will support the use of théGHin the zone between the
maximum effective range of small arms teams andrtimmum range of the Halifax
Class vessel’'s main gun.

The NRWS System will consist of non-developtakmilitary off-the-shelf hardware
and software that is customized to meet the remangs of Canada.

The NRWS System will provide the requiredatalities within all of the
environments necessary to support world-wide Camadaval operations.

APPLICABLE DOCUMENTS

The following documents listed are applicabland shall form part of this TSOR:

a. MIL-STD-1472G, Department of Defense Design Créaedtandard, Human
Engineering;

b. MIL-DTL-24643C, General Specification for Shipboasde of Low Smoke
Electric Cable and Cords;

c. C-03-010-000/MM-001, Technical Manual, Canadian d&hipboard
Techniques for Electromagnetic Compatibility;

d. D-03-003-005/SF-000, General Electrical Specifmafior Canadian Forces
Ships;

e. MIL-STD-1310H (Navy), Shipboard Bonding, Groundirgnd Other Techniques
For Electromagnetic Compatibility, Electromagné®idse (EMP) Mitigation, and
Safety;

f. Technical Readiness Assessment Guidance, DeparohBefense (DOD);
g. D-02-002-001/SG-001, Identification Marking of Cdren Military Property;

h. MIL-STD-461F, Requirements for the Control of Elechagnetic Interference
Characteristics of Subsystems and Equipment;

i. STANAG 2895, MMS Edition 1, Extreme Climate Condits and Derived
Conditions for Use in Defining Design/Test Criteitat NATO Forces Material;

j.  MIL-STD-108E, Definitions and Basic Requirements Emclosures for Electric
and Electronic Equipment;

Page 6 of 28



2.2

2.3

3.
3.1

3.1.1

p.

D-03-003-007/SF-000, Specification for Design arsgtICriteria for Shock
Resistant Equipment in Naval Ships;

C-03-007-181/ME-001, Cable and Cable TerminatiotaDar Shipboard
Installation;

MIL-STD-810G, Environmental Engineering Considevas and Laboratory
Tests;

C-03-010-000/AG-001, EMSEC Control Plan and Procesltor Naval Vessels.

STANAG 4347, Definition of Nominal Static Range femance for Thermal
Imaging Systems; and

STANAG 4512, Dismounted Personnel Target.

In the event of a conflict between this TSOR an applicable document, this TSOR
at the time of bid closing shall take precedendi¢oextent necessary to resolve such
conflict.

The latest approved revision of the documesitsd in paragraph 2.1 shall apply
unless otherwise specified.

PERFORMANCE REQUIREMENTS

Threats

The NRWS System shall defend against thathiested in Table 1.

Table 1 — Threats

Threat Type Threat Size Threat Construction| Threat Speed Threat

Manoeuvres

Boats

2 square metrefStandard civilian 0 to 25 A continuous

or greater metres/second |narrow weave
Standard military consisting of a
threat that
manoeuvers in a
random pattern
to 45 degrees
either side of its
course.

Aircraft

2 square metregLight fixed wing 0 to 64 Closing, not

or greater metres/second |evasive
Light rotary
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Land Vehicles | 2 square metreStandard civilian such Continuous,

or greater as trucks, cars, weave
motorcycles

Personnel Armed or IED laden

3.2 Surveillance

3.2.1 Each NRWS mount shall be provided with arcteteOptical (EO) sensor suite that
allows the Operator to detect, in both day and tniginditions the threats listed in
Table 1 to this Appendix at a range of 2,000 metres

3.2.2 The NRWS EO sensor suite shall allow the @tpeto identify, in both day and night

3.2.3

3.24
3.24.1
3.24.2

3.24.3

3.24.4

3.245

3.2.5
3.25.1
3.25.2

3.2.5.3

conditions, the threats listed in Table 1 to thppAndix at a range of 1,800 metres,
with the exception of the Personnel threat.

The NRWS EO sensor suite shall allow the &tpeto conduct fall of shot
observation at a range of 1,000 metres while u8iB@ Calibre tracer ammunition.

The NRWS EO sensor suite shall include amhbkemaging Camera (TIC).
The NRWS TIC shall be located on the NRW3M.
The NRWS TIC shall have a variable field/iefv.

The NRWS TIC shall have a Wide Horizontald=of View (FOV) of at least 9.0
degrees.

The NRWS TIC shall have a Narrow HorizoR@V in the range of 2.0 degrees to
4.0 degrees.

The NRWS TIC shall allow the Operator gp&fcent probability of identifying a
unprotected man standing erect as described in 3TAKb12, characterized by a
temperature difference, target to background, ofa2k a background temperature of
288K at a range of 1,600 metres and a visibilixeleharacterized by an atmospheric
IR attenuation factor of 0.2/kilometre in accordamath STANAG 4347.

The NRWS EO sensor suite shall include acdayera.
The NRWS day camera shall be located on SRA@unt.
The NRWS day camera shall have a variaisldraious zoom.

The NRWS day camera zoom shall performnainanum in all the ranges of
horizontal FOV from 3.0 degrees to 40.0 degrees.
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3.254

3.255

3.2.6

3.2.6.1

3.2.6.2

3.2.7

3.3

3.3.1

3.3.2

3.3.3

3.34

3.3.5

3.3.6

3.3.7

The NRWS day camera shall have a colouremod

The NRWS day camera shall allow the OpeeatD percent probability of
identifying an unprotected man standing erect asritged in STANAG 4512 at a
range of 1,800 metres under the following condgion

a. A clear day with atmospheric transmittance ob2@ometres at sea level, in
the visible wavelengths, 1E04 lux illuminance aine lof sight;

b. A target contrast of 19%; and
c. Low turbulence conditions: Cn2=1E-14 (m-2/3).

The NRWS EO sensor suite shall include asCldaser range finder (LRF) in
accordance with American Standards Institute (ANSI36.1, 2014.

The NRWS LRF shall measure range of thesthrlisted in Table 1 at 2,000 metres.

The NRWS LRF shall measure range with anracy of +/-5 metres against the
threats listed in Table 1 when the threats arberrange of 200 metres to 1,000
metres.

The NRWS shall have a surveillance mode wWiettee weapon shall be de-coupled
from the EO sensor suite and elevated to a miniraibd degrees relative to the line
of site of the EO sensor suite.

Acquisition and Tracking

The NRWS shall be a real-time system sudhtliearesponse to a selected function
must be at such a rate that there is no delaymifte by the Operator.

The NRWS shall have mount velocities andlacatons, in order to track the threats
listed in Table 1 on closing, crossing, and manadegwourses at ranges of 200
metres and above.

The NRWS shall enable the Operator to sel¢leteat for automatic tracking.

The NRWS shall automatically acquire thedtsdisted in Table 1 to this Appendix
in day conditions.

The NRWS shall automatically track the acepithreats in day conditions once
selected by the Operator.

The NRWS shall automatically acquire thedls listed in Table 1 to this Appendix
in night conditions.

The NRWS shall automatically track the acepithreats in night conditions once
selected by the Operator.
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3.3.8 The NRWS shall enable the Operator to reme@teduire and track threats.

3.3.9 The NRWS shall be a stabilized platform thatntains the EO sensor suite and
weapon within 1.0 milliradian standard deviationnbmg accuracy, while in Sea
State 3 as defined in the World Meteorological @rgation (WMO) code tables and
as described in Table 4.

3.3.10 The NRWS shall acquire and track the thriested in Table 1 to this Appendix at all
ranges from 50 metres to 1,000 metres.

3.3.11 The NRWS shall automatically acquire thgdts listed in Table 2 to this Appendix
in day conditions.

3.3.12 The NRWS shall automatically track the agpitargets in day conditions once
selected by the Operator.

3.3.13 The NRWS shall automatically acquire thigdts listed in Table 2 to this Appendix
in night conditions.

3.3.14 The NRWS shall automatically track the agpitargets in night conditions once
selected by the Operator.

Table 2 — Targets
Type of Target Example of Target Size of Target | Range of Target

Super structures of | Funnels and masts 2 square metréNo less than

ships area 1,000 metres

Sub-structures of Funnels, steering gear, doors, | 2 square metre | Up to and

commercial vessels | windows area including 1,000

metres

Optically/Thermally | Doors, windows, hatches, exhaus® square metre | No less than
discernible features | plumes, markings area 1,000 metres

(lettering/numbering/crests/stripes)

3.3.15

3.3.16

3.3.17

The NRWS shall automatically re-acquire tiadk stationary threats, in the event
that the threat has been obstructed for up tomeldding 2 seconds.

The NRWS shall automatically re-acquire tiadk dynamic threats, in the event that
the threat has been obstructed for up to and imgu@ seconds.

The NRWS shall have an automatic re-acduisirobability of at least 90%.
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3.3.18

3.4

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

3.4.8
3.4.9

3.4.10

3.4.11

3.4.12

3.4.13

3.4.14

The NRWS EO sensor suite shall be independentibylizied from the weapon
cradle.

Fire Control and Engagement

The NRWS shall produce a fire control solution loa threats listed in Table 1 to this
Appendix while the threats are stationary at alges from 200 metres to 1,000
metres.

The NRWS shall produce a fire control solution loa threats listed in Tableta this
Appendix while the threats are manoeuvring atailges from 200 metres to 1,000
metres.

The NRWS shall produce a fire control solution loa targets listed in Table 2 to this
Appendix while the targets are stationary at alges from 200 metres to 1,000
metres.

The NRWS shall produce a fire control solution loa targets listed in Table 2 to this
Appendix while the targets are manoeuvring atailges from 200 metres to 1,000
metres.

The NRWS shall produce a fire control solution with6 seconds or less on threats
listed in Table 1, when a verbal designation i€gito the Operator of the surface
threat range and surface threat bearing anywhdhenvthe NRWS’s weapon arc.

The NRWS shall automatically adjust the positioth&f weapon in accordance with
the fire control solution.

The NRWS shall maintain the threat at the centrta®fOperator Display when the
fire control solution is applied.

This paragraph has been intentionally left blank.
This paragraph has been intentionally left blank.

The NRWS shall remotely charge (cock) the installe@dpon when selected by the
Operator.

The NRWS shall have remote selectable salvo sidsding 1 round, 3 rounds, and
continuous firing.

The NRWS Operator Console shall enable the Opetat@motely train and elevate
the weapon without stabilization.

The NRWS Operator Console shall enable the Opetat@motely train and elevate
the weapon with stabilization.

The NRWS Operator Console shall enable the Opetat@motely fire the weapon.
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3.4.15

3.4.16

3.4.17

3.4.18

3.5

3.5.1

3.5.2

3.5.3

The NRWS Mount shall be capable of being aimedlipday physically removing or
disengaging any drive system, disabling remotetfans, and locally firing the
weapon.

The NRWS Operator Console shall enable the Opetatoifset the firing aim point
when tracking threats and targets.

The NRWS Operator Console shall enable the Opetatmngage the threats listed in
Table 1 from 50 metres to at least 600 metres..

The NRWS shall maintain the threat at the centrth@fOperator Display while
engaging the threat.

Weapon Effectiveness

The NRWS shall achieve at least 7 hits agaissirface target within 16 seconds or
less of obtaining a fire control solution where:

a. the FN M2 0.50 Calibre HMG is mounted;

b. the target has an aspect ratio of 2 by 1 ansepte a vulnerable area of 2 square
metres;

c. the surface target is closing the NRWS Mourat sppeed through the water of 25
metres per second while conducting a continuoumwarveave;

d. not more than 50 rounds are expended; and
e. the engagement starts at 600 metres.

The NRWS shall achieve at least 7 hits agamsir target within 16 seconds or less
of obtaining a fire control solution where:

a. the FN M2 0.50 Calibre HMG is mounted;

b. the target has an aspect ratio of 2 by 1 angepte a vulnerable area of 2 square
metres;

c. the targetis closing the NRWS Mount at an &iespof 64 metres per second,
without evasive manoeuvres;

d. not more than 100 rounds are expended; and
e. the engagement starts at 600 metres.

The NRWS shall achieve a Circular Error Pbbd@CEP) of 2.5 milliradians or less
where:

a. the target is a vertical panel with a centrégh loontrast aim point;
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3.6

3.6.1

3.6.2

3.6.3

3.7
3.7.1

3.7.1.1

3.7.1.2

3.7.1.3

3.7.1.4

3.7.2

b. the target is towed on a steady course andgpe¢ed of 8 to 10 knots;

c. the firing ship is stationed such that a cortdimaget bearing perpendicular to the
target course +/- 2 degrees and a constant taxggérof 500 metres +/- 50 metres
are maintained;

d. the sea state is not less than Sea State loamdone than Sea State 3 as defined
in the WMO code tables and as described in Table 4;

e. the salvo size is 1;
f. the sample size is not less than 100 rounds;

g. CEP of 2.5 milliradians shall be interpretedrtean that not less than 50% of the
rounds fired shall land on or within a circle ofealius equivalent to 2.5
milliradians for the range at the time of firingich

h. rounds fired for alignment/calibration are nocbr®d or counted in the sample.

Power

The NRWS shall be compliant with the electricaltegs requirements as specified in
D-03-003-005/SF-000.

The NRWS shall utilize existing ships power infrasture to provide power for the
NRWS.

The NRWS shall operate in full compliance with thSOR for not less than 10
minutes without ships power.

Weapon Aiming and Firing Limitation
The NRWS System shall incorporate firing circuieimupts.

The NRWS System shall be configured with one figirguit interrupt for port
NRWS mounts and one firing circuit interrupt foaktoard NRWS mounts.

When the firing circuit interrupt is activated, tfieng circuit interrupt shall interrupt
the physical firing circuit and inhibit firing ohe two NRWS controlled weapons.

When the NRWS firing circuit interrupt is activatgde NRWS shall permit the
Operator to remotely move the mount and utilizeNIRWS EO sensor suite.

When the NRWS firing circuit interrupt is activatgdle NRWS shall permit the
automatic tracking process.

The NRWS System shall have a firing enable key.
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3.7.2.1

3.7.2.2

3.7.3

3.7.3.1

3.7.3.2

3.7.4

3.7.5

3.7.6

3.7.7

3.7.8

3.8

3.8.1

3.8.2

3.8.3

3.9

391

When inserted, the NRWS firing enable key shalbémall NRWS mount firing
functions.

The NRWS firing enable key shall be installed iose proximity to each NRWS
Operator Console.

The NRWS shall have a readily accessible overuaetfon located at the NRWS
mount.

When activated, the NRWS mount override functioallstisable all functions
controlled from the NRWS Operator Console.

When activated, the NRWS mount override functioallgimave a two step
disengagement process to prevent accidental digengant of the override function.

The NRWS shall have safety interlocks that willyanet NRWS mount movement
and firing functions in the event that the NRWS miois not safe to operate.

If the NRWS has an onboard trainer, the onboarddrahall incorporate software
and hardware inhibits to prevent operation of thR&MS mounted weapon.

The NRWS shall have adjustable mechanical firingazus for training, elevation
and depression.

The NRWS shall have adjustable firing cut-outsaftvgare to ensure the weapon
cannot be fired within a distance of the shipsailttte (2.5 calibres (32 millimetres)
from ship’s hard obstructions and more for antehnas

The NRWS shall have an electronic means of aligthiegeO sensor suite to the
boresight of the weapon gun barrel.

Ammunition Handling

The NRWS mount ammunition box shall accomrtedat less than 200 rounds of
linked 12.7 millimetre ammunition when the FN M&0.Calibre HMG is mounted
and not less than 400 rounds of linked 7.62 miltma@mmunition when the C6
machine gun is mounted.

The NRWS mount shall collect casings, rouams$links ejected from the weapon.

The NRWS mount ammunition box shall be latae the NRWS mount, without
requiring access below deck.

Operator Console

The NRWS System shall incorporate one NRWS Opefadmisole for each NRWS
mount.
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3.9.2

3.9.3

3.94

3.9.5

3.9.6

3.9.7

3.9.8

3.9.9

3.9.10

3.9.10.1

3.9.10.2

3.9.10.3
3.9.10.4
3.9.10.5

3.9.10.6

3.9.10.7

3.9.10.8

The NRWS Operator Console shall control the NRWSimho

The NRWS Operator Console shall provide proporiicoatrol for laying the
weapon in training and elevation.

The NRWS Operator Console shall provide positivé saife control for cocking,
firing, and ceasing fire.

The NRWS Operator Console shall require two Operattions to fire the NRWS
mounted weapon.

The NRWS Operator Console shall incorporate a s®lsuvitch to allow operation of
one of two NRWS mounts as selected by the Operator.

The NRWS Operator Console shall only control theA&mount that has been
selected by the selector switch.

The NRWS Operator Console shall comply with MIL-STB72G section 5.10.3.2,
section 5.10.3.4.4, section 5.10.3.7 and sectibd.8.

The NRWS Operator Console selector switch shallxatiperation of the selected
NRWS mount only if the NRWS mount is not currergblected for operation.

The NRWS Operator Console shall have an Operasptaj;.

The NRWS Operator display shall have a display sfzet less than 10 inches and
resolution of not less than 800 x 600 pixels.

The NRWS Operator display shall display all imagimigrmation from the NRWS
EO sensor suite.

The NRWS Operator display shall display the ramgéiig measurements.
The NRWS Operator display shall display all NRW®mping modes.
The NRWS Operator display shall display all Operatdectable screen functions.

The NRWS Operator display shall display the curtemihing and elevation status of
the NRWS mount in:

a. true bearing; and
b. relative bearing to the ships head.

The NRWS Operator display shall display a retigrieduated in degrees and
milliradians.

This paragraph has been intentionally left blank.
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3.9.10.9 The NRWS Operator display shall display the nundfeounds which have been
fired.

3.9.10.10 The NRWS Operator display shall display the curfRWS status and any
associated fault messages.

3.9.10.11 The NRWS Operator display shall display a safertifdicator.

3.9.10.12 The NRWS Operator display shall display a visusdnence indicating the amount of
time remaining for system operation once the NR¥/faimctioning on backup power.

3.9.10.13 The NRWS Operator display shall be dimmable byQperator from complete
luminosity to complete shutdown of luminosity.

3.9.10.14 The NRWS Operator display shall provide an exgalication of what is being
displayed on the Operator display to an outputa®tor viewing from a remote
monitor.

3.9.10.15 The NRWS Operator display shall be in accordante MiL-STD-1472G section
5.2.3.

3.9.11 The NRWS Operator Console shall incorporate Operatotrols.

3.9.11.1 The NRWS Operator controls shall incorporate a méampower each NRWS on and
off.

3.9.11.2 The NRWS Operator controls shall incorporate atitoals required to maintain safe
control over the NRWS mount.

3.9.11.3 The NRWS Operator controls shall incorporate a méanvash the EO sensor suite
optics.

3.9.11.4 The NRWS Operator controls shall incorporate a méamle-ice EO sensor suite.

3.9.11.5 The NRWS Operator controls shall incorporate alkctions required to support
surveillance and associated detection, recognitind,identification of threats.

3.9.11.6 The NRWS Operator controls shall incorporate alkctions required to select threats
for tracking.

3.9.11.7 The NRWS Operator controls shall incorporate allctions required for stabilization
control for remotely tracking of threats.

3.9.11.8 The NRWS Operator controls shall incorporate allctions required for stabilization
control for remotely training and elevating the pea.

3.9.11.9 The NRWS Operator controls shall incorporate alkctions required for selection of
salvo sizes.
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3.9.11.10 The NRWS Operator controls shall incorporate allctions required to position the
weapon in accordance with the fire control solution

3.9.11.11 The NRWS Operator controls shall incorporate allctions required for full
operation of the weapon that is fitted to the mount

3.9.11.12 The NRWS Operator controls required to fire the NRWount in an immediate and
urgent operational situation shall be immediatelgessible at all times.

3.9.11.13 The NRWS Operator controls shall incorporate allctions required for stabilization
control.

3.9.11.14 The NRWS Operator controls shall incorporate alkctions required to offset the
firing aim point when tracking threats and targets.

3.9.11.15 The NRWS Operator controls shall incorporate atlctions required for monitoring
fall of shot.

3.9.11.16 This paragraph has intentionally been left blank.

3.9.11.17 The NRWS Operator controls shall incorporate ailctions required for selection of
NRWS operating modes.

3.9.11.18 The NRWS Operator controls shall incorporate onstireen only the Operator
selectable settings for the mode the NRWS is fonatg in.

3.9.11.19 The NRWS Operator controls shall be co-located #ithNRWS Operator display.

3.9.11.20 The NRWS Operator controls shall be readable ifighlting conditions between
direct sunlight and complete darkness.

3.9.11.21 The NRWS Operator controls shall be readable uretklighting conditions.

3.9.11.22 The NRWS Operator controls which emit light shaldmmable by the Operator
from complete luminosity to complete shutdown ahinosity.

3.9.11.23 The NRWS Operator controls markings shall be white dark background.

3.9.11.24 The NRWS Operator controls shall be suitable foOaerator subject to a dynamic
marine environment.

3.9.11.25 The NRWS Operator controls shall respond to ther@pgs input while the
Operator is wearing full flash gear including gleve

3.9.12 The NRWS shall have a video recorder.

3.9.12.1 The NRWS video recorder shall record all that spliiyed on the NRWS operator
display.
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3.9.12.2
3.9.12.3

3.9.12.4

3.10

3.10.1

3.10.2

3.10.3

3.10.4

3.10.5
3.10.6
3.10.7
3.10.8
3.10.9
3.10.10
3.10.11
3.10.12

3.10.13

The NRWS video recorder shall record for not l&éss1t24 hours.
The NRWS video recorder shall record video withateftime stamp.

The NRWS video recorder shall record video to commammercially available
portable media.

Initialization and Built-In Test

The NRWS shall initialise from a shutdown statéuibfunctionality in accordance
with this TSOR in:

a. less than 2 minutes, with the exception of the TW8en selected by the
Operator; and

b. less than 7 minutes, including the TIC, when selgtity the Operator.

The NRWS shall automatically re-initialise from almnormal shutdown to full
functionality in accordance with this TSOR in:

a. less than 4 minutes, with the exception of the ]
b. less than 10 minutes, including the TIC.
The NRWS shall enable the Operator to perform d@rotbed shut down.

The NRWS shall operate at a reduced level of perdmice in the event of a critical
failure.

The NRWS Built-In Test (BIT) shall automaticallytdet faults.

The NRWS BIT shall monitor for faults on the TIC.

The NRWS BIT shall monitor for faults on the dayrmea.

The NRWS BIT shall monitor for faults on the LRF.

The NRWS BIT shall monitor for faults on the traigielevation system.
The NRWS BIT shall monitor for faults on the weamamtrol system.
The NRWS BIT shall monitor for faults on the povesilability.

The NRWS BIT shall monitor for faults on the prosieg systems.

The NRWS BIT shall monitor for electrical faults each Line Replaceable Unit
(LRU).

Page 18 of 28



3.10.14

3.11

3.11.1

3.11.2

3.11.3

3.11.4

3.11.5

3.11.6

3.11.7

3.11.8

4.1

41.1

4.1.2

4.1.3

The NRWS BIT shall display corresponding fault alarto the Operator indicating
the nature of the faults.

Onboard Trainer

If the NRWS has an onboard trainer, the onboarddrahall be either appended or
embedded to the NRWS.

If the NRWS has an onboard trainer, when the ortbtvamer is active, the NRWS
shall display this mode on the NRWS Operator displa

If the NRWS has an onboard trainer, when the ortbtvamer is active, the NRWS
shall simulate the firing of the mounted weapon.

If the NRWS has an onboard trainer, the onboarddrahall simulate the firing of
NRWS without ammunition being present on the mount.

If the NRWS has an onboard trainer, the onboarddrahall simulate the firing of
NRWS without a weapon being present on the mount.

If the NRWS has an onboard trainer, the onboardedrahall include not less than 5
pre-programmed naval combat scenarios.

If the NRWS has an onboard trainer, the onboarddracombat scenarios shall vary
in level of complexity.

If the NRWS has an onboard trainer, the onboaiddrahall include a control to exit
the onboard trainer in not more than two Operattipas.

PHYSICAL REQUIREMENTS
Equipment

The NRWS components internal to the ship shallapable of being installed in
existing ship compartments.

The NRWS shall provide a means to singly mount @di¢he following weapons in
one weapon cradle:

a. FN M2 0.50 Calibre HMG; and
b. 7.62 millimetre C6 machine gun.

The NRWS shall provide a means to mount the FN MP Calibre HMG and 7.62
millimetre C6 machine gun without modification teetcurrent configuration of these
weapons held by Canada.
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4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

41.11

4.1.12

4.1.13

4.1.14

4.1.15

4.1.16

4.1.17

4.2

42.1

4.2.2

The NRWS shall have a cover to protect functiomahpgonents of the mounted
weapon.

The NRWS cover shall allow weapon firing at anydimithout cover removal.

The NRWS shall have a means to align the EO semst@ and the mounted weapon
to a common reference point on the ship.

The NRWS shall have a means to align the EO semst@ and the mounted weapon
to a common reference point at the maximum effeatange of the NRWS.

The NRWS EO sensor suite shall incorporate an @gecantrolled jet wash system
to clean any debris impeding functionality of th® Eensor suite optics.

The NRWS EO sensor suite shall incorporate an @gecantrolled de-icing system
to melt any ice accumulation impeding functionabfithe EO sensor suite.

This paragraph has been intentionally left blank.

The NRWS above deck components shall be paintaddardance with MIL-T-704
using topcoat in accordance with MIL-C-22750 anichgr in accordance with MIL-
P-53022.

The NRWS above deck components exterior paintddses shall be painted grey in
colour in accordance with FED-STD-595C colour ck480.

The NRWS above deck components interior paintefhses shall be painted white in
colour in accordance with FED-STD-595C colour chif®25.

The NRWS equipment handling shall be in accordavite MIL-STD-1472G
sections 5.8.6 & 5.9.11.

The NRWS shall not employ existing shipboard haréwa meet the requirements of
this TSOR with the exception of true heading infation.

This paragraph has been intentionally left blank.

The NRWS shall be at a technology readiness levat least 8 as defined in
Technical Readiness Assessment Guidance, DepartohBefense.

Range of Motion

Each NRWS mount shall traverse continuously closkvand counter-clockwise for
360 degrees in azimuth.

Each NRWS mount shall elevate the weapon to a nuimraf 55 degrees above the
horizontal plane.
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4.2.3

4.3

43.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6

5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.2

5.2.1

5.2.2

Each NRWS mount shall depress the weapon to a mmiaf 20 degrees below the
horizontal plane.

Cables

The NRWS cables shall have low smoke and halogemgroperties as specified in
MIL-DTL-24643C.

The NRWS cabling shall be terminated as specified-03-007-181/ME-001.

The NRWS cabling shall be marked and labelled asifpd in D-02-002-001/SG-
001.

The NRWS cabling shall be shielded as specified-08-010-000/MM-001, section
6, paragraphs 118-168.

The NRWS cabling shall adhere to C-03-010-000/AG-00

The NRWS cabling shall adhere to MIL-STD-1310H (Mav
INTERFACE REQUIREMENTS

Mechanical Interface Requirements

The NRWS equipment shall incorporate the Contrastpplied seats, retention
devices, and fasteners in order to mount them m@sponding seats on ship’s
structure.

The NRWS shall provide all required mechanicalriiatees to existing shipboard
systems such as cooling water, conditioned air,pressed air, and condensate drains
that may be necessary for full operational capgbili

The NRWS shall provide all mechanical interfacesxsting shipboard systems that
may be necessary for full operational capabilitthaut degrading the performance of
any existing shipboard system.

The NRWS shall provide all mechanical interfaceexisting shipboard systems that
may be necessary for full operational capabilittheut interfering with the use of
these systems for their existing primary functions

Electrical Interface Requirements

The NRWS shall provide all required electrical ifaees to existing electrical
shipboard systems that may be necessary for fellatipnal capability.

The NRWS shall provide all electrical interface®iasting shipboard systems that
may be necessary for full operational capabilitthaut degrading the performance of
any existing shipboard system.
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5.2.3

5.3

5.3.1

5.3.2

5.3.3

6.1
6.1.1
6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

6.2

6.2.1

The NRWS shall provide all electrical interface®xsting shipboard systems that
may be necessary for full operational capabilittheut interfering with the use of
these systems for their existing primary functions.

Signal Interface Requirements

The NRWS shall provide all signal interfaces tosérg shipboard systems that may
be necessary for full operational capability withdagrading the performance of any
existing shipboard system.

The NRWS shall provide all signal interfaces toséirg shipboard systems that may
be necessary for full operational capability withoierfering with the use of these
systems for their existing primary functions.

The NRWS shall provide all signal interfaces tosérg shipboard systems that may
be necessary for full operational capability withopardizing existing
certifications of these systems.

SPECIALTY ENGINEERING REQUIREMENTS
Health and Safety

The NRWS shall out-gas in a manner that does n&g pdhealth hazard to humans.
The NRWS shall be flame resistant, non-combusthkkfire retardant.

The NRWS shall preclude electrical hazards in atanoce with MIL-STD-1472G
section 5.7.9.1 and D-03-003-005/SF-000 sectior81.3

The NRWS shall preclude mechanical hazards in decme with MIL-STD-1472G
section 5.7 and D-03-003-005/SF-000 section 1.3.3.

The NRWS shall generate noise levels that aregordance with MIL-STD-1472G
section 5.5.4.

The NRWS shall be designed for maintenance asidesan MIL-STD-1472F
section 5.9 and D-03-003-005/SF-000 section 1t8.&nsure that all required
preventative and corrective maintenance functioag be completed.

The NRWS shall be grounded in accordance withéhj@irements of D-03-003-
005/SF-000 part 4 and MIL-STD-1310H (Navy) sectiO.

Availability
The NRWS shall have no less than 98% availab@fiyhours a day, seven days a

week, throughout a deployed period of no less #itadays considering the typical
usage patterns as outlined Table 3.
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Table 3 — Typical NRWS Usage During a Deployeddteaf 90 days
NRWS 90% turned on
NRWS TIC 30% TIC usage
NRWS day camera 45% usage for surveillance
NRWS rounds fired 600 rounds per NRWS mount

6.2.2 The NRWS shall be available for not less than 2&@sger calendar year.

6.2.3 Any NRWS electrical single point of failure shaémmit the local operation of the
NRWS mounted weapon.

6.3 Survivability

6.3.1 The NRWS shall withstand exposure to conditionsouand including Sea State 6 as
defined in the WMO code tablesidas described in Table 4.
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Table 4 - Halifax Class Motions and AccelerationMaunt Locations

These results are the maximum expected ship magiodsccelerations at the proposed installatioatioes at the respective sea state and speed @boaonfidence level. The
results provided are predictions and appropridityséactors shall be applied. These results ddai@ into account any shock and/or blast requergm

Displacemer Velocity Acceleratiol
Speed Vertical Lateral Longitudinal Vertical Vertical Lateﬁal Longituginal

[knots] [m] [m] [m] [m/s] [m/sT] [m/sT] [m/sT]

o~ 0 0.03 0.02 0.01 0.04 0.01 0.01 0.00
% 5 0.15 0.10 0.00 0.20 0.03 0.03 0.01
&4 10 0.15 0.10 0.19 0.25 0.04 0.04 0.01
s 15 0.29 0.34 0.19 0.25 0.04 0.04 0.01
n 20 0.20 1.25 0.29 0.25 0.04 0.04 0.01
25 0.33 0.52 0.14 0.25 0.04 0.05 0.01

30 0.39 0.55 0.15 0.25 0.04 0.05 0.01

™ 0 0.39 0.16 0.06 0.48 0.06 0.03 0.01
% 5 1.8 0.8 0.25 2.35 0.32 0.13 0.05
& 10 1.6 0.85 0.29 2.2 0.32 0.14 0.06
s 15 1.54 1.06 1.38 2.01 0.31 0.14 0.06
n 20 1.54 2.02 1.44 1.94 0.29 0.15 0.06
25 1.54 4.21 1.56 1.94 0.28 0.15 0.06

30 1.85 11.11 2.52 1.89 0.26 0.15 0.06

< 0 0.9 0.42 0.1 0.98 0.11 0.05 0.01
% 5 4.62 2.13 0.55 5.26 0.64 0.26 0.08
0 10 4.68 2.18 0.64 5.57 0.7 0.26 0.09
o 15 4.59 2.35 2.9 5.73 0.75 0.27 0.11
2 20 4.43 5.53 4.55 5.65 0.77 0.27 0.11
25 5.24 14.92 8.64 5.51 0.78 0.28 0.13

30 5.43 27.13 8.11 5.27 0.78 0.28 0.14

0 1.41 0.9¢ 0.1¢ 1.2¢ 0.12 0.07 0.0z

g 5 7.3¢ 4.7¢ 1.52 6.62 0.6¢ 0.34 0.0¢
& 10 7.8% 4.7: 2.6] 7.6] 0.8( 0.3t 0.0¢
2 15 8.1¢ 4.64 5.8¢ 8.5¢ 0.9¢ 0.3t 0.12
8 20 8.4] 10.11 17.4:% 9.3¢ 1.11 0.34 0.1¢€
25 9.3¢ 21.8¢ 24.8¢ 9.94 1.24 0.3t 0.1¢€

30 9.1¢ 25.9¢ 19.87 10.25 1.3 0.37 0.21

0 2.17 1.7C 0.4 1.5¢ 0.1t 0.0¢ 0.0z

g 5 10.92 8.2( 3.5¢ 8.67 0.8( 0.44 0.1C
IS 10 11.3¢ 7.91] 5.9t 9.8: 0.94 0.44 0.12
2 15 11.82 7.57 11.4( 11.15 1.1 0.44 0.14
;}3 20 12.3¢ 11.6¢ 27.9¢ 12.6( 1.3¢ 0.4t 0.17
25 12.9: 24.7( 42.9¢ 13.9¢ 1.67 0.4¢€ 0.22

30 13.3¢ 33.9i 32.17 14.9¢ 1.9( 0.47 0.27




6.4

6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

6.4.7

6.4.8

6.5
6.6

6.6.1

6.6.2

6.6.3

7.1

7.1.1

7.1.2

Maintainability

The NRWS daily preventive maintenance shall betlems 30 minutes in total in a 24
hour period.

This paragraph has been intentionally left blank.

The NRWS MTTR shall be less than 1 hour for coivectnaintenance repair
functions which includes combined diagnostic andJuRplacement time but does
not include time associated with provisioning thHelL

The NRWS shall enable an Operator to install th&\"Rmountable weapons while
standing on the deck beside the NRWS mount.

The NRWS shall enable an Operator to load the NRWé8nted weapon with
ammunition while standing on the deck beside th&\ISRmount.

The NRWS shall enable an Operator to empty thetsgaetridges/casings/links
container(s) while standing on the deck besideNR&/S mount.

The NRWS shall enable an Operator to clear amnaumjims while standing on the
deck beside the NRWS mount or on inboard platfaimasare provided with the
NRWS.

The NRWS shall enable an Operator to change guelbarhile standing on the deck
beside the NRWS mount or on inboard platforms aéinatprovided with the NRWS.

This section has been intentionally left blank

Nameplates and Product Marking
The NRWS shall be marked and labelled in accordaniteD-02-002-001/SG-001.

The NRWS equipment weighing more than 15 kilograivadl be marked to identify
its weight.

The NRWS equipment that presents a hazard to psetshall be labelled in
accordance with the requirements of MIL-STD-1472%t®n 5.7.2.1.

ENVIRONMENTAL REQUIREMENTS

Ship’s Motion and Sea State

The NRWS shall operate while the ship has a perntdist within the range of -20
to +20 degrees.

The NRWS shall operate while the ship has a perntarien of 5 degrees.



7.1.3

7.1.4

7.1.5

7.2

7.2.1

71.2.2

7.2.3

7.3

7.3.1

71.3.2

7.4

7.4.1

71.4.2

7.4.3

The NRWS shall operate while the ship is rollinghw the range of -40 to +40
degrees.

The NRWS above deck equipment shall operate inrdaoge with this TSOR after
immersion in a mean green water load of 42 kiloplssc

The NRWS shall operate in conditions up to anduidiclg Sea State 5 as defined in
the WMO code tables and as described in Table 4.

Mechanical Shock

The NRWS equipment enclosures, mounts, and retedgweices shall prevent
equipment deflection that could be hazardous teqrerel or other shipboard
equipment under exposure to shock conditions gpddif D-03-003-007/SF-000
Grade 1 Type A, Section 6.

The NRWS equipment shall have restraints fitted pineclude equipment from
becoming projectiles; remain fully intact, and reir normal operational positions,
under exposure to shock conditions specified in38303-007/SF-000 Grade 1 Type
A, Section 6.

The NRWS equipment shall operate in accordancetimshT SOR following
exposure to shock conditions specified in D-03-003/SF-000 Grade 1 Type A,
Section 6.

Vibration

The NRWS equipment enclosures, mounts, and retedguices shall remain fully
intact, and in their normal operational positionmken excited by Type 1
environmental vibration levels up to and includB8Hz as specified in MIL-STD-
810G, method 528.1.

The NRWS equipment shall operate in accordancetmshT SOR when excited by
Type 1 environmental vibration levels up to anduding 33Hz as specified in MIL-
STD-810G, method 528.1.

Electromagnetic Effects

The NRWS shall operate in accordance with this TS@RBn subjected to the
shipboard electromagnetic environments specifieMbySTD-461F, Section 5,
requirements CE101, CE102, RE101, and RE102.

The NRWS shall not generate an electromagnetic@mvient that exceeds the
standards described in MIL-STD-461F, Section Sumegents CS101, CS114,
CS116, RS101, and RS103.

The NRWS shall not generate radiated electromagiggrference emissions into
other nearby systems as specified in C-03-010-088001, Part 4.

Page 26 of 28



7.5 Temperature, Humidity, and Solar Radiation

7.5.1 The NRWS equipment not exposed to the weather spatate in accordance with
this TSOR in temperatures ranging from 0 to 40 éegCelsius.

7.5.2 The NRWS equipment exposed to the weather shathtga accordance with this
TSOR in temperatures ranging from -32 to 40 deg@ssius.

7.5.3 The NRWS equipment shall withstand the storageti@msit conditions specified for
Categories M1, M2, and M3 of STANAG 2895.

754 The NRWS equipment shall operate in accordancetmshTSOR in 95% humidity
condensing environment.

755 The NRWS equipment exposed to the weather shathtga accordance with this
TSOR when exposed to the solar environment destimbMIL-STD-810G, method
505.6 Procedure II.

7.6 Wind

7.6.1 The NRWS equipment exposed to the weather shathtg@ accordance with this
TSOR under the sustained winds, plus gusts asidedan STANAG 2895 Table 26.

7.6.2 The NRWS equipment exposed to the weather shaBugitin damage when
subjected to sustained winds of 50 metres/second.

7.7 Rainfall, Dust, and Spray

7.7.1 The NRWS equipment exposed to the weather shathtg@ accordance with this
TSOR under rainfall conditions of 0.8 millimetresr pinute.

7.7.2 The NRWS equipment exposed to the weather shathtg@ accordance with this
TSOR under dust concentrations of 1gram per culeican

7.7.3 The NRWS equipment located in a sheltered environrsigall operate in accordance
with this TSOR when in a drip environment as idiggdiin MIL-STD-810G, method
506.6, Procedure 1.

7.7.4 The NRWS electrical equipment exposed to the weathal be watertight, spray
tight, and dust proof in accordance with MIL-STDSH)
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7.8

7.8.1

7.8.2

7.8.3

7.9

7.9.1

7.9.2

7.9.3

7.9.4

7.9.5

8.1
8.2

8.3

Ice

The NRWS equipment exposed to the weather shathtga accordance with this
TSOR when subjected to conditions which produaggiédbads of up to and including
20 kilograms per square metre.

The NRWS equipment exposed to the weather shabhedamaged by an icing load
of up to and including 37 kilograms per square me#cept as otherwise specified in
TSOR requirement 7.8.3.

The NRWS equipment exposed to the weather shabhediamaged by an icing load
of up to and including 180 kilograms per squarerengtiocated in the forward one-
third of the ship and below a line parallel to &2 metres above the Halifax Class
vessels design waterline.

Corrosion and Salt Fog

The NRWS above deck components shall be constriiaedgalvanic compatible
materials.

The NRWS above deck components exposed to the arestihll be constructed from
materials with surface treatments in order to préelfailure due to oxidation and
corrosion.

The NRWS above deck components exposed to the arestihll not corrode when
subjected to the tests as described in ASTM G7,M&B1, ASTM G50, and ASTM
G52.

The NRWS shall be resistant to the effects ofdgtosits on the physical aspects of
materiel when subjected to the test described ithote509.6 of MIL-STD-810G.

The NRWS shall be resistant to the effects ofdgtosits on the electrical aspects of
materiel when subjected to the test described ithote509.6 of MIL-STD-810G.

SUPPORTABILITY
The NRWS shall have an operational life expectarfayot less than 15 years.

The NRWS shall accommodate the facilitation of ne@hnologies, including, but
not limited to, the upgrade of individual sensevghout having to replace other
components.

The NRWS hardware architecture shall be an opdntacture format.
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