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Purpose

Design Guidance Data is required to enable the final design of the Ship to proceed.

Scope

Information as required below.
References

This DID must be read in conjunction with Part 3 (Engineering) of Schedule D1 (SOW).

Preparation Instructions
The Supplier shall provide a DID Compliance Matrix indicating which submission files contain the items listed in this DID.
For written style documents (eg. manuals, performance specification documents, etc) larger than 10 pages the document shall include a Table of Contents that contains links to the various section headers within the document.
Content and Format
Unless otherwise specifically stated in this DID, all physical parameters quoted below are to be the actual final design standard.
Where applicable the following Technical Information shall be provided:

(a) General description of the Equipment (along with the normal and emergency operating modes, controls, and any other relevant functionality).
(b) General arrangement drawings of the Equipment, including indications of access and maintenance spaces.
(c) Piping and instrumentation diagram (P&ID) of the Equipment including:

(i)  
Stream names, flow rates, flow directions, pressure, temperatures;
(ii) Equipment descriptions: make, type, size, capacity;
(iii) Line sizes, piping connections;
(iv) Piping specifications;
(v) Instruments and controls with ranges and set points;
(vi) Heat tracing requirements;
(vii) Insulation type and thickness:
(viii) Symbols legend; and

(ix) Identifiers which relate items in the P&ID to Bills of Materials.
(d) Overall and other leading dimensions of the Equipment.
(e) Dry weights of the Equipment, must be within 4% of the final weight.
(f) Wet weights of the Equipment, must be within 4% of the final weight.
(g) Performance details listed in the Supplier’s Specifications supported by type test results if available.
(h) The time required for the Equipment to reach full output.
(i) Guaranteed maximum requirements for cooling water, compressed air, etc.
(j) Heat dissipation of the Equipment in to the space.
(k) Pump information:

(i) Pump shaft bearing life in hours of continuous running;
(ii) Pump shaft seal life in hours of continuous running; and
(iii) Pump Minimum Efficiency Index (MEI) rating for pumps larger than 1 hp.
(l) Electrical demands and specifications (voltages, frequencies, phase, etc…) including full load currents, maximum continuous load, average power, duty cycle, full load power factors, starting/in-rush currents, quality of electric power supply, starting current duration, starting power factors and any harmonic distortion effects produced by the load.
(m) Motor starter details.
(n) Operating temperatures.
(o) The engineering standards applicable.
(p) Airborne noise measurements and vibration measurements.
(q) A clear statement or drawing detailing the scope of supply, drawing attention to associated items that will have to be procured by the Purchaser (if any).
(r) Information on oils and greases as required below:

(i) Oils (see Schedule B3 (General Technical Requirements, VCRI and Compliance Matrix); and

(ii) Greases (see Schedule B3 (General Technical Requirements, VCRI and Compliance Matrix).
(s) An electrical interconnectivity diagram in the format of the example shown in Attachment A, including labels with electrical details for all interconnections.
(t) Wiring diagrams.
(u) Cable lists.
(v) Drawings showing the size and location with dimensional tolerances of the Equipment’s piping connections to external interfaces.
(w) Drawings showing the size and location with dimensional tolerances of Equipment’s cable entry, connector type, terminations, wiring details, and connectors to external interfaces; including gland size if appropriate and power supply cable route(s) within the Equipment unit.
(x) EMI/EMC (electromagnetic interference and compatibility) information.
(y) Regulatory Body Certifications.
(z) Certified Performance Test Curves.
(aa) For hydraulic systems also provide as a minimum:

(i) Heat exchanger data such as a rated heat transfer rate at given hot and cold side inlet temperatures and flows; and
(ii) Equipment and valve local control logic, where applicable.
(ab) Waveguide requirements and specifications, where applicable.
(ac) Details of seating, foundations, mounting and securing points together with hole sizes, securing bolt specifications and related dimensional tolerances.
(ad) Positions of lifting eyes where appropriate.
(ae) Detail of shock and vibration mounts where applicable.
(af) Maintenance envelopes, access and withdrawal spaces for all Equipment items including isometric views and all primary views.
(ag) Electrical power:

(i) Whether or not the equipment presents an unbalanced load, and the actual loads presented;
(ii) Whether or not the equipment draws a pulsed current and if so, its characteristics;
(iii) Whether or not the equipment causes waveform distortion on the supply lines and if so, the magnitude and phase angle of each harmonic (voltage and current);

(iv) If 3 phase motors have an Active Front End (AFE) drive, then harmonics analysis must be provided up to the 100th current harmonic; and
(v) Whether or not the equipment is a source of radio interference, either mains borne or radiated, and to what degree.
(ah) Liquid cooling:

(i) Chilled water flow rates, pressures, temperature rise and heat quantity in kilowatts to be removed by chilled water supply;
(ii) How coolant failure is sensed and if override exists where applicable;
(iii) Time from loss of water flow for a critical component or components to reach:

a) Their maximum operating temperature; and
b) Failure temperature;
(iv) Chilled water temperature above which a critical component will exceed its maximum operating temperature; and
(v) If fitted with a temperature sensor/trip, time from loss of coolant before warning or trip occurs where applicable.
(ai) Air cooling:

(i) For equipment that relies on compartment air cooling, the ambient temperature at which critical components will reach maximum operating temperature; and
(ii) If fitted with a temperature sensor/trip, and whether fitted with an override.
(aj) Other services:

(i) Dry air, hydraulic power, HP air etc., quantity, quality and dependencies are to be stated.
(ak) A signal interface diagram identifying all equipment signal interfaces for remote control and surveillance of the Equipment,  The diagram shall include as a minimum:

(i) Remote control switched inputs (e.g. Start/Stop, Valve Actuation, etc.);
(ii) Remote switched outputs (e.g. plant status indication, etc.);
(iii) Alarm and warning indicators (3 wire volt free contacts);
(iv) Analogue surveillance signals (4 - 20 mA);
(v) Temperature sensors (PRTs, Cr/Al thermocouples etc.); and
(vi) Vibration, speed, flow signals.
(al) Although not common, in the event that the ship’s IPMS will have sequenced automation control over the Equipment (Purchaser will advise if this is the case) then the Supplier shall provide control logic sequences for the Equipment.
(am) Weights of each interchangeable assembly/sub-assembly in excess of 70kg.
(an) Antenna Clear Arcs and Seating Details, (flatness/level/ thickness etc.).
(ao) Stiffness of mounting structures.
(ap) The Supplier must provide 3D Computer Aided Drafting (CAD) files for all provided equipment with the following parameters:

(i)  
The file format must be AutoCAD 3D “.dwg”, or one of the following file types (which is suitable for import into AutoCAD 2016);

c) IGES - .igs, .iges; 

d) STEP - .stp, .step;

e) Solidworks 2014 - .prt, .sldprt, .asm, .sldasm;

f) Autodesk Inventor 2014 - .ipt, .asm; or

g) Rhino 4 or 5  - .3dm;

(ii)  
3D models must be simplified (with a target maximum size of less than 1 Mb) and must not include unnecessary details (eg. shall not include unnecessary internal parts or features) for computer performance reasons, yet must be adequately detailed to convey the physical attributes of the Equipment as provided in the this DID E001, and E002 including:

a) External shape; 

b) Centre of mass location;

c) Mounting features;

d) Maintenance and service envelopes are to be included as a separate layer, object or file. These envelopes to include cabinet doors, service panels and other areas needing ongoing inspection and/or maintenance;

e) Lifting points;

f) All pipe connections (water, coolant, hydraulic, compressed air, fuel, exhaust, etc.); and

g) All electrical power, control and instrumentation connection points, control fluids and pressure gauge port connections;

(iii)  
Separate 3D files shall be supplied for each self-standing / loose equipment part (note, single part representations of a merged assembly are acceptable). For example: An incinerator would be one file, and the loose shipped spark arrestor would be one file; Skid mounted assemblies (5 pumps on one skid) would be one file; 

(iv)  
The 3D model must be in SI units, specifically millimeters for physical parameters and kilograms for mass properties; and

(v)  
The 3D model shall use an XYZ coordinate system with +Z representing vertical up when installed in the conventional orientation aboard a ship and with an origin located at the center of mass of the part.
(aq) Any specialised technical information not already included in SDRL and DID E003.
(ar) The Equipment Specifications Table (see Attachment B) shall be populated with the following information for each piece of Equipment:

(i) ID Number (provided by Purchaser);
(ii) Equipment Name;
(iii) Original Equipment Manufacturer;
(iv) OEM Model Number;
(v) Quantity;
(vi) Name Plate Description;
(vii) Dry Weight (kg) (see paragraph (e) above);

(viii) Wet Weight (kg) (see paragraph (f) above);

(ix) Width (mm);
(x) Depth (mm);
(xi) Height (mm);
(xii) C of G Width (mm);
(xiii) C of G Depth (mm);
(xiv) C of G Height (mm);
(xv) Maintenance Space Required? (y/n);
(xvi) Acoustic Noise Level (dBA);
(xvii) Heat Dissipation (kW);
(xviii) Pertinent Equipment Ratings (eg Crane Rating);
(xix) Electric Power Voltage (V)/Frequency (Hz)/Phase;
(xx) Power Required (kW);
(xxi) Protection Class (Ingress Protection Rating);
(xxii) Construction Materials;
(xxiii) Design Standards Used; 

(xxiv) Motor Starter Type;
(xxv) Temperature Rating;
(xxvi) Chilled Water Flow (m^3/hr);
(xxvii) Chilled Water Pressure (bar);
(xxviii) Chilled Water Press. Drop (bar);
(xxix) Chilled Water Load/Duty (kW);
(xxx) Chilled Water Design Temp. Differential ('C);
(xxxi) Air Pressure Min /Max (bar);
(xxxii) Air Quantity (Std. m^3/min);
(xxxiii) Air Dryness Dewpoint ('C);
(xxxiv) Air Purity (Micron); and
(xxxv) Air Oil Content (ppm).
Structure

Separate file submission where appropriate (eg. Where the information requested does not reside as part of an interconnectivity diagram or the Equipment Specifications Table).
· I.a.w Attachment A:
Interconnectivity Diagram Example

· I.a.w Attachment B:
Equipment Specifications Table in Excel format
· Separate file submission where appropriate (eg. Where the information requested does not reside as part of an interconnectivity diagram or the Equipment Specifications Table)
Special Instructions

Information that pertains to Equipment physical dimensions and arrangements shall be provided in AutoCAD format (.dwg) to facilitate the development of ship arrangement drawings.

All fields in Attachment A shall be completed, if a piece of information is not applicable “NA” shall be entered.
Attachment A

Interconnectivity Diagram

EQUIPMENT: [* insert description of the Equipment]

ALL CABLES TO AND FROM EQUIPMENT WITHIN A SYSTEM SHOULD BE IDENTIFIED ON THIS DIAGRAM
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Attachment B
Equipment Specifications Table
	Equipment Specifications Table

	ID Number
	Equipment Name
	Original Equipment Manufacturer
	OEM Model Number
	Quantity
	Name Plate Description
	Dry

Weight
(kg)
[+/- % noted in paragraph (e)]
	Wet Weight
(kg)
[+/- % noted in paragraph (f)]
	Width (mm)
	Depth (mm)
	Height (mm)
	C of G
Width
(mm)
	C of G
Depth
(mm)
	C of G
Height
(mm)
	Maintenance Space
Required?
(y/n)
	Acoustic Noise Level (dBA)
	Heat Dissipation
(kW)

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	Equipment Specifications Table (continued)

	ID Number
	Pertinent Equipment Ratings
(eg Crane Rating)
	Electric Power
Voltage (V)/Frequency (Hz)/Phase
	Power Required (kW)
	Protection Class
(IP Rating)
	Construction Materials
	Design Standards Used 
	Motor Starter Type
	Temperature Rating

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


	Equipment Specifications Table (continued)

	ID Number
	Chilled Water Flow
(m^3/hr)
	Chilled Water Pressure
(bar)
	Chilled Water Press. Drop
(bar)
	Chilled Water Load/Duty
(kW)
	Chilled Water Design Temp. Differential
('C)
	Air Pressure 
Min /Max (bar)
	Air Quantity
(Std. m^3/min)
	Air Dryness Dewpoint ('C)
	Air Purity
(Micron)
	Air Oil Content (ppm)
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