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‘The call you wished you’d never made’

2015



‘The call you wished you’d never made’

2015



Did my phone just bring the system down? 2015

‘The call you wished you’d never made’



Open hart surgery v.s. minimally invasive

Source: Catharina hospital Eindhoven
https://www.facebook.com/CatharinaZiekenhuis/videos/594387667656919/

https://www.facebook.com/CatharinaZiekenhuis/videos/594387667656919/


Open hart surgery v.s. minimally invasive

Source: Catharina hospital Eindhoven
https://www.facebook.com/CatharinaZiekenhuis/videos/553146435146478/

https://www.facebook.com/CatharinaZiekenhuis/videos/553146435146478/


Healthy living Prevention Diagnosis Treatment Home care



University of Colorado School of Medicine

Clinical practice example ORT system



Anesthesia equipment

Echo

OR Lamp

Imaging equipment in 
standby position

Multiple monitors

Multiple monitors

FlexVision XL

Media rack

Sterile carts for catheters and 
surgical tools

Supply cabinets

Heart/lung machine

And much more

Hyper pacer

Clinical practice example FlexMove lab



Anesthesiologist

Echographer

Interventional cardiologistSurgeon

Fellow

Perfusionist (not visible)
Technician (not visible)

Scrub nurse

And many more

Clinical practice example FlexMove lab



Clinical practice technical room (mono-plane)

M-cabinet R-cabinet E-cabinet

Cath lab
Main breaker

LLF UPS

Raceway system (US)

ATS



Clinical practice control room (mono-plane)

Data monitor Review monitor

Intercom

Review module
Interventional workspot

PACS & Heamo

Primary workspot

Barcode reader

CRCB



Compliance

• Requirements analysis

• Risk analysis

• Evidence build-up

• Compliance tests

• Reporting & signoff

Risk Control

• Select & implement measures

• EMC Design Guides

• Deployment & training

• Design reviews

Annual DfEMC plan



System is designed as “large equipment” according IEC60601-1-2 / YY0505

• System Cables are 30 meters long, > 80 cables per system (routed in bundles)
• Distance between system parts > 3 meters

All items in IGT Systems catalog need to be part of EMC certification

Huge number of permutations: (Models * Configurations * Options)
• Multiple system models
• Multiple (Image receptors, X-ray tubes, tables, option) configurations
• Many 3rd party compatibility interfaces
• 3 EMC standard versions (IEC ed3, IEC ed4, YY0505)

Challenge:

Create a reproducible test setup + execution accepted by national regulatory 
organizations



Intended Use (Environment)



Step 1
Intended use
Requirements

Step 2
Functions / 

Performance(s)

Step 3 and 4
Identity Hazards
Estimate Risk(s)

Essential 
Performance

International 
Standards

Basic
Safety

Essential Performance & Basic Safety

Hazardous 
situation

Cause for 
escalation factor

Cause

Risk Control Measure

Risk control Measure 

for escalation factor

Risk Control Measure

Whatever will cause the 

hazardous situation
Measures to prevent the hazardous 

situation from occurring

Undesirable situation from 

which harm can occur. 

Measures to prevent the hazardous 

situation from occurring in case of an 

inefficient/failing risk control measure

Reason for a failing/

inefficient Risk Control 

Measure

Harm

Risk Control Measure

Measures to reduce (or prevent) harm 

once a Hazardous Situation occurs

Harm to a 

person





Complete system 
on SAR turntable 

feasible?

Subsystem test 
feasible?

In-situ Not representative but 
(Legal) Feasible

Not feasible

Not feasible

System on SAR not representative:
1. Large ME will not fit SAR
2. Closely packaged 20-30 meter cable 

bundles compromises common mode 
impedance

3. Placing large (metal) physical structures 
together will ‘hide’ specific disturbance 
frequencies

Feasible and reproducible

Standards: IEC60601-1-2 / YY0505



Azurion System
IEC 60601-1-2:2007 & IEC 60601-1-2:2014 & YY0505:2012
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Floor
X-ray 

stands

Patient 
&

UI supports

Ceiling 
non-X-ray

Control room 
basic

Control room 
extended

Tech room 
non-X-ray

Tech room 
X-ray

1 2 3 4 5 6 7 8

CR 
Subsystem
IEC 60601-1-2

ed3 & ed4

TR 
Subsystem
IEC 60601-1-2

ed3 & ed4

1a: Larc-FD15
1b: Clear3-FD20

2: PolyG-FD12
3: AD7X full & 
Pedestal with 

UI’s
4a: MCS-XL & MCS-6F
4b: MCS-SA & Cemec

Certification overview



Subsystem #1
TRF

Subsystem #1
TRF

Subsystem #1
TRF

Subsystem #1
Compliance test + 

TRF

System Level TRF

Risk Management
(test) results

Analyze system 
level < 6dB 
Margin & 

System Risks

System Level
EMC Rationale

System
Level
EMC
Risk

Man. PQ&M
Changes

8 EMC clusters for 
IGT-Systems catalogue

EMC evidence
in CSA packageEdition 4 requires 

output in system RMF



Subsystem 1a
X-ray stand lateral, suspended in 
a wooden support at 290cm 
ceiling height



Subsystem 2
X-ray stand frontal, standing on 
isolating supports.



Subsystem 3
Patient & UI supports with 
external interfaces.



Subsystem 4
Monitor Ceiling suspensions. Left 
a 6-fold MCS, right an XL+2, 
below 3-fold springarm.



Subsystem 4b
Monitor Ceiling suspensions on 
boom with Equipment rack and 
Exam light.



Subsystem 5/6
Basic + Extended control room 
equipment observed with 
camera’s.



Subsystem 7/8
Technical room cabinets



Philips delivers 
innovation that 
matters to you




