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Equipment Technical Specification – IP 
Degree Test 

 
1. General Requirements 
 
This technical report is aiming to set the equipment requirements for the IP degree tests in 
Electrical Vehicle Supply Equipment (EVSE) and Defense Materials.  

 

2. Delivery Time 
 
Delivery Time: From 3 to 9 months from ordering date. 
 
Delivery Place: The place of equipment delivery shall be the PPC Innovation Hub facility at the 
following address: Leontariou 9, Kantza - Pallini, Greece, Postal Code: 15351 

 
3. Technical Requirements 
 
The specified equipment shall comply with the following standards: 

- IEC 61851-1 §12.4 
- IEC 60529  
- IEC 60068-2-68 
- MIL-STD-810H, method 510.7 

 
The maximum applied degree of protection is IP66. Τhis specific degree of protection requires:  

1. Protection against solid foreign objects using a dust chamber under air pressure. 
2. Protection against ingress of water by spraying water with water jet hose nozzle. 

 
The accuracy of the specified equipment (measurement equipment etc.) shall be ≤ 3% if it is not 
clearly given in the following tables and the above standards. 
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3.1 Degrees of Protection against access to hazardous parts 
 
IPXXA, IPXXB, IPXXC, IPXXD 
 
The required equipment, for testing IP degree indicated by additional letter A, B, C or D is shown 
in Figures 1, 2. This equipment shall be used for tests against access to hazardous parts. Thus, it is 
necessary to specify the equipment according to the requirements shown in the figures below. 
 

 
 Figure 1 – Test equipment for IPXXA, IPXXB and IPXXC 
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Figure 2 – Test equipment for IPXXD 

 
For the aforementioned equipment it is necessary to include a low voltage supply device for the 
determination of the contact of its test probes in dangerous places according to IEC 60529 and to 
include a measurement device in such way for the determination of the tension and the 
compression force of every test probe, with tolerance below 10% of test force. 
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3.2 Degrees of Protection against foreign objects 
 

3.2.1 IP1X, IP2X, IP3X, IP4X 
 
The following Table presents the equipment for testing the protection against solid foreign objects, 
indicated by the first characteristic numeral. In addition, the applied test force of every IP degree 
test along with the corresponding accuracy range is also described. 
 

 
Figure 3 – (Table 7 according to IEC 60529) Equipment for IP tests against foreign objects 

 
For the aforementioned equipment it is necessary to include a measurement device for the 
determination of the tension and the compression force of its test probe with measurement range 
0 – 100N ± 10%, or in such way so that the tension and the compression force of every test probe 
can be determined with tolerance below 10% of test force. 
 
 

3.2.2 ΙP5X, IP6X – Dust Chamber 
 
The dust chamber’s requirements shall be according to the following standards: 

- IEC 60529  
- IEC 60068-2-68 
- MIL-STD-810H, method 510.7 

 
According to IEC 60529 a dust chamber with adjustable air pressure is required for IP degree 
indicated by the first numerals 5 and 6 and it shall include a talcum powder pump ( Dust ≥2kg per 
cubic meter of the test chamber volume), a vacuum pump (see Figure 4), heating tubes, flow 
meter, manometer, dust filter, vibrating motor, dust circulation device. Their characteristics are 
described below. 
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Figure 1 – Dust chamber with vacuum pump (figure 2 according to IEC 60529) 

 
Talcum Powder 
 
The talcum powder characteristics are described below: 

• The used talcum shall be able to pass through a square–meshed sieve, the nominal wire 
diameter of which is 50 μm and the nominal width of a gap between wires 75 μm. 

• The amount of talcum powder to be used is not less than 2 kg per cubic meter of the test 
chamber volume.  

• Powder lifetime: use for 20 tests. 

• Required powder: at least 2 kg per cubic meter of the test chamber volume. 
 
Sand (for MIL-STD-810H, method 510.7) 
 
A particle size from 150 μm to 850 μm, with a mean of 90 ±5 percent by weight smaller than 600 
μm and larger than or equal to 150 μm, and at least 5 percent by weight 600 μm and larger 
 
Dust (for MIL-STD-810H, method 510.7) 
 
A particle size distribution of 100 percent by weight less than 150 μm, with a median diameter 
(50 percent by weight) of 20 ±5 μm has been used in prior testing and is recommended. 
 
Vacuum Pump 
 
A vacuum pump is required to achieve the pressure inside the specimen with the following 
characteristics and components: 

1. Adjustable vacuum under pressure: 0 - 3 kPa. 
2. Manometer with measuring range 0 - 4 kPa. 
3. Extraction rate of 700 liters per minute. 
4. Flowmeter with measuring range 0 - 700 l/min 
5. 2 m long hose connecting the vacuum pump with the specimen 
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6. Shut off valve 
7. Dust filter 

 
Also, the dust chamber shall integrate the specifications descripted in the MIL-STD-810H at the 
method 510.7. Thus, it is necessary the chamber combines the following operations/ procedures: 

1. Blowing dust 
2. Blowing sand 

These procedures have specific requirements in terms of air velocity and dust concentration. 
Therefore, it is important to measure the aforementioned parameters. The Table 1 shows the 
required accuracy of the measurement equipment. 

 

Parameters Equipment Range ± Measurement Accuracy 

Particle size 
distribution for the sand test 

from 150 μm to 850 μm, with a mean of 90 ±5 percent by weight 
smaller than 600 μm and larger than or equal to 150 μm, and at 

least 5 percent by weight 600 μm and larger 

Particle size 
distribution for the dust test 

A particle size distribution of 100 percent by weight less 
than 150 μm, with a median diameter (50 percent by weight) of 

20 ±5 μm has been used in prior testing and 
is recommended. 

Dust and 
Sand 

concertation 

Concentration 
sensor and 

measuring device 
0 - 15 g/m3 ± 0.2 g/m3  Adjustable 

Air velocity 
Air velocity sensor 

and measuring 
device 

0 - 30 m/s ±1 m/s Adjustable 

Temperature 
Temperature 
sensor and 

measuring device 
0 - 80o C Adjustable 

Humidity 
Humidity sensor 
and measuring 

device 
10 - 70 RH% 

Table 1 

 
All Talcum Powder, Sand and Dust are required in the appropriate amount so that the right 
concentration, according to specifications and Standards, can be achieved. 
Moreover, the chamber shall include a 3 phase (16A - 3P, N, PE) socket outlet inside the test cabinet 
for energizing the specimen with dust tight plug, a control panel with English language installed for 
setting the parameters and the ability of Remote connection to a PC with a Standard network port 
and USB interface. 
The Chamber shall bear the specimens weight that will be maximum 1000Kg. 
 
The main requirements for the test chamber’s dimensions are shown below: 

1. IEC 60068-2-68 requirement (see Figure 5)  
2. The total internal volume of the chamber must be four times the volume of the specimen.  

Maximum specimen volume: 1 m x 1.5 m x 2.2 m (W x L x H) 
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Figure 2 – Specific Requirements imposed by the IEC 60068-2-68  
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3.3 Degrees of Protection against ingress of water 
 
The necessary equipment for testing IP degree of protection against ingress of water indicated by 
the second characteristic numeral is presented in Figure 6. 
 

 
Figure 3 – (Table 8 according to IEC 60529) Equipment for IP tests against ingress of water  

 

3.3.1 IPX1, IPX2 – Water Drip Test Chamber 
 
The drip test chamber shall be compatible and in accordance with the IEC 60281/01. Furthermore, 
the equipment shall be incorporated with an adjustable water flow system and a turntable as a 
base for specimen placement. The center of the base and the center of the specimen (eccentricity) 
must have a 10 cm distance when placed. The turntable on which the specimen is placed shall have 
the ability to make an angle of 15o on the 4 sides (see Figure 7). 
 
 

Drip Test Chamber Requirements 

Hole distance  20 mm, Figure 7 (grid pattern) 

Adjustable water flow inside the 
holes 

Using flowmeter 

Standard IEC 60281/01 

Drip tray Adjustable height 1 - 3.5 m 

Turntable dimension 
Diameter: at least 1.5 m  

Clear space around the turn table: at least 30 cm 
Adjustable height: 0.6 m – 1 m 

Turntable endurance Up to 1000 kg 

Turntable operation  
Full 360o rotation in upright position (IP1X) and tilt by 15o on 4 

sides  

Turntable velocity 0 – 5 r/min 

Water flow meter (rate)  0 – 5 mm/min  ± 0,5 mm/min Adjustable 

Max Specimen volume 1 m x 1.5 m x 2.2 m (W x L x H) 
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Controller 
Control unit displaying and setting the parameters, English 

language, Ethernet for PC Link 
Table 2 

 
Figure 4 – (Figure 3 according to IEC 60529) Test device to verify protection against falling water drops - Drip Box for IPX1, IPX2 

 

3.3.2 IPX3, IPX4 - Oscillating Tube 
 
The oscillating Tube shall be compatible in accordance with the IEC 60282/01. The equipment 
requirements are listed in the following table. (Table 3 – Oscillating Tube characteristics and 
corresponding requirements) 
 
 

Oscillating Τube Requirements 

Max tube radius 1.6 m (include all the tubes radius in the tender) 

Total hole amount for radius 1.6 m 
IPΧ3: adjustable operation for 67 holes distributed in a 120ο arc 

IPΧ4:  using 100 holes distributed in a 180o arc  
(Figure 9) 

Water flow  Adjustable water flow 0 - 0.10 l/min ±5% per hole. 

Auxiliary equipment Flowmeter (0 - 10 l/min ±5% ) 

Distance between facing holes 5 cm 

Hole diameter 0.4 mm 

Oscillating tube rotation IPX3: rotate 120o around the specimen (2 rotations per 4 sec) 
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IPX4: rotate 360 o around the specimen (2 rotations per 12 sec) 

Turntable rotation 0 - 360o  

Turntable velocity 0 – 5 r/min 

Turntable max height  0.6 – 1 m 

Turntable endurance Up to 1000 kg 

Oscillating tube brackets height 
(horizontal height from the ground) 

2 m 

Max Specimen volume 1 m x 1.5 m x 2.2 m (W x L x H) 
Table 3 - Oscillating Tube characteristics and corresponding requirements 

 

 
Figure 5 – (Figure 4 according to IEC 60529) Test device to verify protection against spraying and splashing water - Oscillating tube 

for IPX3, IPX4 

 
Figure 6 – (Table 9 according to IEC 60529) water flow rate requirements according to the tube radius 
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3.3.3 IPX3, IPX4 - Spray Nozzle 
 
The spray nozzle shall be compatible and in accordance with the IEC 60283/01.  
 

Spray Nozzle Requirements 

Moving shield Movable shield (open for IPX4 and closed for IPX3) 

Water flow meter 0 - 15 l/min +- 5%. (Adjustable) 

Manometer range 0 – 400 kPa 

Distance between facing holes Circular placement (see Figure 10) 

Hole diameter 0.5 mm 

Number of holes 121  

Nozzle rotation Manually 

Base position  Fixed on horizontal axis  

Max Specimen volume 1 m x 1.5 m x 2.2 m (W x L x H) 
Table 4 

 
In general, the entire equipment shall include: 

• 5 m flexible hose (shall be connected to Oscillating Tube device for water supply) 

• Water flow valve 

• Meter devices (manometer, flowmeter) 

• Spray nozzle (see Figure 10) 
 

 
Figure 7 – (Figure 5 according to IEC 60529) Hand – held device to verify protection against spraying and splashing water - Spray 

Nozzle for IPX3, IPX4 
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3.3.4 IPX5, IPX6 – Water Jet Nozzles 
 
The Water Jet Nozzles system is required for testing the protection of the specimen when it is 
subjected to high water pressure. The Water Jet Nozzles shall be compatible and in accordance 
with the IEC 60284/01. Figure 11 shows the diameter of the nozzle in order to achieve the required 
water line diameter at a distance of 2.5 meters from the nozzle for IPX5 and IPX6. 
In general, the entire equipment shall include: 
 
 

• Water tank with booster pump 

Water filter 
Basic purification from water source to 

water pump 

Capacity 1000 L 

Temperature water rise 
Resistances for heating the water up to 

85oC, Adjustable 

Additional components booster pump 

Protection  Safety device Protection  

 

• Turntable 

Weight endurance 1000 kg 

Rotation  Adjustable  0 – 360o 

Height 0.6 – 1 m Adjustable 

Rotation velocity 0 – 5 r/min Adjustable 

Diameter of turntable 1.5 m 

 
 

• Control system for setting and displaying parameters with ethernet connection to PC 
 

Water Jet Nozzles (IPX5) Requirements 

Internal nozzle diameter 6.3 mm 

Water flow meter 0 – 15 l/min ±5% Adjustable 

Water pressure Adjustable to achieve the specified rate 

Waterline diameter at 2.5 m 
distance from the nozzle 

40 mm 

Distance from the nozzle to 
enclosure test surface 

2.5 m – 3 m 

Test duration per square meter 1 min 
Table 5 

 

Water Jet Nozzles (IPX6) Requirements 

Internal nozzle diameter 12.5 mm 

Water flow meter 0 – 150 l/min ±5% Adjustable 

Water pressure To be adjusted to achieve the specified rate 

Waterline diameter at 2.5 m 
distance from the nozzle 

120 mm 

Distance from the nozzle to 
enclosure test surface 

2.5 m – 3 m 

Test duration per square meter 1 min 
Table 6 
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Nozzles support bar height 2000 mm 

 

 
Figure 8 – (Figure 6 according to IEC 60529) Test device to verify protection against water jets – Water jet nozzles for IPX5, IPX6 
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4. Equipment Dimensions 
 
The dimensional requirements for the specified equipment are described in the previous 
paragraph (§3). Moreover, it is important to take into consideration the following: 

• Specimen is always placed in an upright position, i.e. operational position. 

• Maximum specimen volume: 1 m x 1.5 m x 2.2 m (W x L x H). 

• Maximum specimen weight: 1000 kg. 
 

5. Room Dimensions 
 
It is important for considering the free space around and above the Dust Chamber, to take into 
consideration the following dimensions of the Dust Chambers installation room as described 
below: 
Room Hight: 3,9 m 
Room Width: 12 m 
Room Depth: 7 m  
 

6. Instructions & Manuals 
 

The equipment shall be accompanied by a general user manual. The manual shall describe all the 
capabilities that each operator has when using the device. The manual shall have detailed 
instructions on how to use all the equipment’s features and functionalities. 
All water test equipment IP X1 X2 , IP X3 X4 and IP X5 X6 shall have together or separately a control 
panel system for setting and adjusting the parameters of the tests. 
 

7. Tender Requirements 
 
General Requirements 
 
The offer shall cover all the required hardware and software together with the features mentioned 
in this document. All components for the smooth and flawless operation of the equipment shall be 
provided by the supplier. The supplier company shall be ISO 9001 certified. The equipment must 
be covered by a guarantee of at least 2 years. 
The equipment must be compliant with the requirements of Directive 2011/65/EU and its 
amendment by DD (EU) 2015/863 for CE marking and with requirements of EN 61326-1 for EMC 
(Directive 2014/30/EU) & EN 61010-1 (Directive 2014/35/EU) for Safety for CE marking. Finally, in 
case the equipment has radio parts - WiFi, GPRS, GSM, GPS, LTE, Bluetooth, BLE etc. it must be 
compliant with the requirements of RED (Directive 2014/53/EU). 
The Dust Chamber will be installed in the building’s basement with a ceiling opening of 3 x 2,2 
meters. This results in transferring the Chamber by parts in the installation room and installing the 
Dust Chamber in after. 
The Tenderer shall undertake the transfer and installation in the room and commissioning of the 
Chamber. 
 
Equipment calibration  
 
Calibration of the specified equipment and its individual parts, instruments and sensors according 
to ISO 17025 is required. In particular, the equipment shall be accompanied by the appropriate 
calibration certificates.  
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Equipment maintenance 
 
The maintenance cost shall be included in the tender offer in case maintenance of the specified 
equipment, or its individual components is required. Indicatively, the cost will cover hardware/ 
firmware and software updates of the equipment and spare parts availability is required for a 
period of minimum 5 years (including two years of the guarantee). 
 
Technical Support 
 
The offer shall include the provision of free technical support by experts after the equipment sale 
for the smooth start-up and functioning of the described equipment.  
 
Training 
 
The offer will include in full training of staff in the operation of the equipment and the execution 
of its functions. The training will be conducted online if necessary. The supplier shall be obliged to 
train the laboratory staff in the use of the apparatus and its software and to issue corresponding 
certificates. 
 
Equipment receipt, installation, and commissioning 
 
After the equipment is received, the initial equipment installation and commissioning shall be 
carried out by the equipment supplier at the PPC Innovation Hub’s premises, having considered 
the required installation time. After the initial installation, the supplier must verify that the 
equipment functions are as required and specified. During the commissioning, if specified 
equipment requirements are not fulfilled, tender is responsible to replace a part or entire the 
equipment with a new one, the expenses will be covered by the tender. After any replacement or 
change, reassessment is required to ensure equipment reliability. 
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8. Tender Evaluation Criterion 
 
A system of weighing the selection criteria is used to compare tenders and identify the tenderer 
with the best performance record in terms of time, cost, and value for money. The evaluated 
criteria and the corresponding weights are presented in Table 2. 
 
 

Table 7. Evaluated criteria and their respective weights. 

Evaluation Parameter Description Total Weight 
Total Weighted Price 60% 

Total Weighted Non - Price 

40% 

Criterion Score 
0 (poor) to 10 (excellent) 

Weight of Non-
Price Criterion 

Weighted Score 

Years of support after sale 
normalization on the 

highest value 
10% 

Score * Weight of non-
price criterion 

Years of provided software 
/firmware updates > 5 years 

normalization on the 
highest value 

10% 
Score * Weight of non-

price criterion 

Years of provided spare part 
availability > 5 years 

normalization on the 
highest value 

10% 
Score * Weight of non-

price criterion 

Guarantee > 2 years 
normalization on the 

highest value 
10% 

Score * Weight of non-
price criterion 

 
 

The Total Offer Score is calculated for each tender as follows:  
 

TOTAL OFFER SCORE = C + D1 
 

where: 
 

Normalized Non-Price & Price Score for each Offer 

Parameters Parameters Description Formulas 

A 
non-price normalized score 

for each offer 
= 

10 ∗ sum of non−price weighted scores 

highest sum of non− price weighted scores 
 

B 
normalized price score for 

each offer2 
= 

10 ∗ lowest tender price 

tender price
 

 

Total Weighted of  Non-Price & Price Score for each Offer 

Parameters Parameters Description Formulas 

C 
total weighted non – price 

for each offer 
= A * 40% 

D 
total weighted price for each 

offer  
= B * 60% 

 
 

 
1 Total offer score value range varies from 0 to 10. 
2 The lowest price receives the highest score 
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ΟΔΗΓΙΕΣ  
1 Αναγράφεται η επωνυμία του προσφέροντος  
2 Αναγράφεται ο αριθμός της Διαδικασίας Επιλογής  (π.χ. ΔΥΠ-6513085)  



 

 



 

 

 

ΟΔΗΓΙΕΣ  
1 Αναγράφεται η επωνυμία του προσφέροντος  



 

 

 

ΟΔΗΓΙΕΣ  
1 Αναγράφεται ανάλογα με τη μορφή του προσφέροντος π.χ. «της σύμπραξης» ή «της 

ένωσης» ή «της κοινοπραξίας» 
2 Αναγράφεται το αντικείμενο της διαδικασίας  



 

 



 

 

 

ΟΔΗΓΙΕΣ  
1 Ανάλογα με τη μορφή του προσφέροντα αναγράφεται από τον εκδότη της εγγυητικής 

επιστολής μια από τις παρακάτω επιλογές: 

• Σε περίπτωση φυσικού προσώπου: …… (ονοματεπώνυμο, πατρώνυμο) ……,  

…… (ΑΦΜ) ……, …… (δ/νση) …… ή  

• Σε περίπτωση νομικού προσώπου: …… (επωνυμία) ……, …… (ΑΦΜ) ……,  

…… (δ/νση έδρας) …… ή 

• Σε περίπτωση Σύμπραξης/Ένωσης: των φυσικών ή νομικών προσώπων  

α) …… (επωνυμία) ……, …… (ΑΦΜ) ……, …… (δ/νση κατοικίας ή έδρας) …… 

β) …… (επωνυμία) ……, …… (ΑΦΜ) ……, …… (δ/νση κατοικίας ή έδρας) ……  

…… κ.ο.κ. …… 

που ενεργούν εν προκειμένω ως Σύμπραξη/Ένωση και ευθύνονται εις ολόκληρον το 

κάθε μέλος έναντι της ΔΕΗ 
2  Αναγράφεται σε ευρώ το ποσό ολογράφως και αριθμητικώς 
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