

	Specification, Product Specification for RCM
ABB Ports Internal Rationale - Component Performance Levels
Goal. Review the supplier specification and the available measurement material, keep the supplier-facing document concise, and record the full internal requirement set with preferred conformity standards and engineering rationale.
1. Purpose and use
This internal document explains the requirements behind the supplier component document. It is intended for ABB Ports engineering, procurement and quality personnel when discussing deviations, selecting components, or updating future specifications. The supplier-facing document contains the condensed obligations; this document keeps the deeper requirement details, preferred conformity standards and rationale.
2. Installation zone model
	Zone
	Chosen performance intent
	Rationale

	A
	Indoor industrial requirement level.
	Climate controlled spaces have limited weather exposure and low mechanical loading; IP2X and low vibration/shock levels are sufficient for control-room or office-mounted equipment.

	B
	Outdoor port environment with moderate crane movement.
	Boom, gantry and machinery-house equipment must tolerate weather, salt, UV and general crane vibration but is not normally exposed to the highest trolley or spreader dynamics.

	C
	High sustained vibration with moderate shock.
	Trolley and waterside boom locations are affected by boom-hinge excitation and structural resonances. Measurements show sensitivity in low-frequency lateral motion and mid-low vertical motion, which is why this zone has the most demanding sustained-vibration requirement.

	D
	High shock and repeated impact.
	Spreader and headblock components see the highest container-handling shock. The requirement is therefore driven by shock/bump robustness rather than only continuous vibration.



3. Requirement levels and preferred conformity standards
The tables below list the same requirement levels as the supplier document, with the preferred standards or evidence used internally to confirm conformity. Equivalent standards can be accepted when they cover the same stress level and are approved by ABB engineering/quality.
3.1 Environmental requirements
	Requirement
	Zone A
	Zone B
	Zone C
	Zone D
	Preferred conformity standard / evidence

	Operating cold
	+5 °C
	-20 °C
	-20 °C
	-20 °C
	IEC 60068-2-1, 16 h minimum or equivalent type test

	Operating heat
	+40 °C
	+55 °C
	+55 °C
	+55 °C
	IEC 60068-2-2, 16 h minimum or equivalent type test

	Storage temperature
	+5 to +50 °C
	-30 to +70 °C
	-30 to +70 °C
	-30 to +70 °C
	IEC 60068-2-1 / IEC 60068-2-2 storage verification

	Steady-state humidity
	40 °C, 93 %RH, 4 d
	40 °C, 93 %RH, 10 d
	40 °C, 93 %RH, 10 d
	40 °C, 93 %RH, 10 d
	IEC 60068-2-78

	Cyclic damp heat
	N/A
	+55 °C, 6 cycles
	+55 °C, 6 cycles
	+55 °C, 6 cycles
	IEC 60068-2-30

	Salt fog / salt atmosphere
	N/A
	Severity 1, 4 × 7 days
	Severity 1, 4 × 7 days
	Severity 1, 4 × 7 days
	IEC 60068-2-52

	Static salt spray
	N/A
	1000 h neutral salt spray
	1000 h neutral salt spray
	1000 h neutral salt spray
	ISO 9227 NSS

	Ingress protection
	IP2X
	IP66
	IP66
	IP66
	IEC 60529 test report or certified enclosure rating

	UV resistance
	N/A
	2000 h
	2000 h
	2000 h
	ISO 4892-2 or equivalent polymer/coating UV test



3.2 Mechanical requirements
	Requirement
	Zone A
	Zone B
	Zone C
	Zone D
	Preferred conformity standard / evidence

	Sinusoidal vibration
	0.5 g, 10-150 Hz
	1.5 g, 10-500 Hz
	3.0 g, 5-500 Hz
	3.0 g, 10-500 Hz
	IEC 60068-2-6; sweep rate 1 oct/min; 10/15/20/20 sweeps per axis by zone

	Random vibration
	0.5 g RMS, 5-150 Hz
	0.8 g RMS, 5-500 Hz
	1.5 g RMS, 5-500 Hz
	2.0 g RMS, 5-500 Hz
	IEC 60068-2-64; 1 h / 1.5 h / 2 h / 4 h per axis by zone

	Mechanical shock
	3 g, 11 ms
	5 g, 11 ms
	8 g, 11 ms
	50 g, 11 ms
	IEC 60068-2-27; half-sine; 3 shocks per direction, 6 directions

	Repetitive shock / bump
	N/A
	5 g, 16 ms, 1000/axis
	8 g, 16 ms, 2000/axis
	30 g, 18 ms, 4000/axis
	IEC 60068-2-27 or equivalent bump/repetitive shock test

	Mounting retention
	Standard industrial practice
	Locking/secured outdoor mounting
	Vibration-secured mounting and strain relief
	Shock-secured mounting, locking fasteners and strain relief
	Supplier design evidence, installation instruction, inspection plan and/or local mount test



3.3 Electrical and EMC requirements
	Requirement
	Internal level
	Preferred conformity standard / evidence

	Main supply voltage
	110-230 VAC ±15 %, 1-phase, 50/60 Hz unless otherwise specified
	IEC 60038 and project electrical specification

	Control voltage
	12-48 VDC ±20 % unless otherwise specified
	IEC 60204-1 and project electrical specification

	Voltage dips
	Class 3 performance unless project requirement differs
	IEC 61000-4-11

	Generic EMC immunity
	Industrial environment
	IEC 61000-6-2

	Generic EMC emission
	Industrial Class A
	IEC 61000-6-4

	ESD immunity
	±8 kV contact, ±15 kV air
	IEC 61000-4-2 Level 4

	Radiated immunity
	10 V/m, 80 MHz - 6 GHz
	IEC 61000-4-3 Level 3

	EFT / burst
	±2 kV power, ±1 kV signal
	IEC 61000-4-4 Level 3

	Surge
	4 kV line-earth, 2 kV line-line
	IEC 61000-4-5 Level 4

	Conducted immunity
	10 V, 150 kHz - 80 MHz
	IEC 61000-4-6 Level 3



3.4 Materials, coatings and supplier documentation
	Requirement area
	Internal requirement
	Preferred conformity standard / evidence

	Coating system for outdoor carbon steel
	Minimum high-durability outdoor/marine coating suitable for corrosive port environment
	ISO 12944 C4-H system; qualification per ISO 12944-6 where applicable

	Salt spray verification
	1000 h neutral salt spray for outdoor zones
	ISO 9227 NSS report

	Hot-dip galvanized parts
	Adequate zinc thickness for outdoor service
	ISO 1461

	Stainless fasteners/material
	316L or A4 grade for exposed outdoor/high-corrosion areas where applicable
	ISO 3506-1 for fasteners; material certificate for stainless grade

	Aluminium parts
	Marine-grade aluminium, anodized or otherwise protected where applicable
	Material certificate; anodizing evidence per ISO 7599 where used

	Elastomers
	Ozone/weather resistant EPDM, silicone or Viton as applicable
	Supplier material declaration; ozone resistance per ISO 1431-1 where relevant

	Polymers
	UV-stabilized for outdoor zones
	Material declaration and UV test evidence, preferably ISO 4892-2

	Material traceability
	Traceability from raw material to finished product for critical components
	EN 10204 Type 3.1 material certificate where applicable

	Quality system
	Documented quality management and inspection/test planning
	ISO 9001:2015 certificate or ABB-approved equivalent quality evidence

	Test laboratory
	Independent test evidence for critical environmental/mechanical/EMC qualification
	ISO/IEC 17025 accredited laboratory preferred



4. Environmental rationale
The -20 °C to +55 °C operating range for outdoor zones covers worldwide port deployment, from cold climates to hot exposed steel structures. Storage is set wider at -30 °C to +70 °C because equipment can be transported or stored before commissioning without active climate control.
IP66 is selected for outdoor zones because components are expected to withstand dust exposure and water jets from weather, cleaning and sea-adjacent operation. Zone A is limited to IP2X because it is installed in controlled rooms or protected cabinets.
The humidity, salt-fog and salt-spray levels are intended to screen for long-term marine corrosion resistance. ISO 12944 C4-H and 1000 h neutral salt spray provide a practical supplier qualification target for outdoor components without creating different corrosion classes for each outdoor location.
5. Mechanical performance rationale
The mechanical levels are intentionally different between Zone C and Zone D. Zone C is not simply a lower version of Zone D: it has a specific sustained-vibration problem near the trolley, boom hinge and camera/sensor brackets. Zone D is dominated by short, high-energy shock events from spreader operation and container landing.
	Finding
	Engineering observation
	Specification consequence

	Critical low-frequency lateral range
	Camera/sensor performance can be sensitive to lateral vibration in the low-frequency range around crane trolley motion.
	Zone C sinusoidal testing starts at 5 Hz and uses higher vibration levels than Zone B. Components in this zone need qualification through the low-frequency range.

	Critical vertical range
	Vertical bracket and camera dynamics can fall in the same range as crane structural excitation. Small frequency shifts and damping changes can noticeably affect functional performance.
	Zone C requirements emphasize sustained vibration and require attention to bracket design, damping and mounting stiffness.

	Waterside/trolley amplification
	Waterside boom and trolley positions can see higher amplitudes than landside positions due to geometry and distance from fixed supports.
	Zone C is assigned above Zone B for vibration and includes additional connector, strain-relief and mounting guidance.

	Bracket amplification
	Local brackets can amplify structure vibration significantly. Component-level exposure can therefore be higher than the supporting structure measurement alone suggests.
	Component qualification should not rely only on supporting-structure measurements; bracket-mounted devices require local evaluation and secure mounting.

	Shock exposure
	Trolley and boom-hinge areas see moderate shock, while spreader equipment sees repeated impact loading from container handling.
	Zone C is set to 8 g shock / 2000 bumps; Zone D is set to 50 g shock and 30 g / 4000 bumps.



6. Why the selected vibration and shock levels are used
Zone B is set to 1.5 g sinusoidal vibration and 0.8 g RMS random vibration because general outdoor crane locations require industrial robustness but are not the primary source of the problematic camera/sensor dynamics seen in the measurement material.
Zone C is set to 3.0 g sinusoidal vibration from 5-500 Hz and 1.5 g RMS random vibration because the available measurements show relevant low-frequency energy and modal behaviour in trolley and boom-hinge related installations. Starting the sine test at 5 Hz captures the low-frequency region that can affect camera and sensor performance.
Zone D is set to 3.0 g sinusoidal vibration and 2.0 g RMS random vibration, but its defining requirement is shock: 50 g, 11 ms and 30 g repetitive bumps. This reflects spreader impact conditions and makes clear that a Zone D component is not automatically acceptable for Zone C unless it also satisfies the Zone C low-frequency vibration requirement.
7. Design implications for ABB review
For Zone C camera, sensor and communication equipment, ask for local bracket/mount qualification, not only a component datasheet vibration rating.
Avoid undamped structural peaks in the low-frequency lateral range and the mid-low vertical range where camera and sensor performance can be affected.
A small frequency shift can matter. Peak width, damping and actual functional performance should be reviewed together.
Damping choices can reduce amplitude or shift frequencies; both effects should be reviewed together with actual functional performance, not only acceleration spectra.
Hoist manoeuvres were generally less critical in the reviewed STS material than trolley movement, but this should not be generalized to all crane types without site evidence.
8. Handling deviations
Supplier deviations should be judged by installation zone, component function and failure consequence. For non-critical Zone A/B components, equivalent standards or existing type-test evidence can be acceptable if they cover the stated environment. For Zone C/D components, deviations should normally require engineering review of the local mount, connector retention, cable strain relief, functional performance and available test evidence.
9. Open points for future revisions
Define component categories where functional testing is required in addition to environmental qualification, especially camera and sensor assemblies.
Add bracket-level acceptance guidance for local amplification factors and damping verification.
Confirm whether Zone D shock values should be tailored by spreader type or kept as a single conservative class.
Add a deviation form or checklist linked to supplier quality approval.
10. References
The reports below are the supporting measurement references for this internal rationale. They are listed here to make the source material easy to locate; the supplier-facing document does not need to cite these reports.
	Reference
	File location

	TR AVL1971 ABB-APMT CVU250 Rev2.0
	test protocols/TR AVL1971 ABB-APMT CVU250 Rev2.0.docx

	TR AVL1971 ABB-CWIT
	test protocols/TR AVL1971 ABB-CWIT.docx

	TR AVL1971 ABB-ZPMC
	test protocols/TR AVL1971 ABB-ZPMC.docx

	TR AVL1971 ABB-ARMG-A01_CWIT
	test protocols/TR AVL1971 ABB-ARMG-A01_CWIT.docx

	Mätning på kran 58
	test protocols/Mätning på kran 58.docx
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