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MANANDIK®

GENERAL INFORMATION
Programme National Environmental Labelling Program (NPEZ)
Programme operator MZP, Ministry of the Environment of the Czech Republic

Vr8ovicka 1442/65, Prague 10, 100 10 Czech Republic
Contact ekoznacka@mzp.cz
www.ekoznacka.cz

Lubos Nobilis, Nesuchyné 12, 270 07 Czech Republic

LCA aceountability nobilis.lubos@gmail.com

EPD owner MANDIK. a.s.

\VERIFIED /

Produ_ct Category Rules (PCR)
CEN standard EN 15804 serve as the core Product Category Rules (PCR)

Third-party verification

Independent verification of the declaration and data, according to EN ISO 14025:2010:

O internal X external

Third-party verifier:
Building Research Institute — Certification company, Ltd. (Vyzkumny Ustav p,@zemnlch s!aveb -

Certifikacni spole¢nost, s.r.o.) /4 N\
Prazska 810/16, 102 00 Praha 10, Czech Republic (x
Jan Weinzettel, weinzettel@seznam.cz : ( )

The EPD owner has the sole ownership, liability, and responsibility for theE’PD

EPDs within the same product category but registered in different EPD programmes, or not
compliant with EN 15804, may not be comparable. For two EPDs to be comparable, they must be
based on the same PCR (including the same version number) or be based on fully-aligned PCRs
or versions of PCRs; cover products with identical functions, technical performances and use
(e.g. identical declared/functional units); have equivalent system boundaries and descriptions
of data; apply equivalent data quality requirements, methods of data collection, and allocation
methods; apply identical cut-off rules and impact assessment methods (including the same
version of characterisation factors); have equivalent content declarations; and be valid at the
time of comparison. For further information about comparability, see EN 15804 and 1SO 14025.
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COMPANY INFORMATION

MANDIK. a.s.

Dobfisska 550, Hostomice 267 24 Czech Republic
Registration N°: 26718405

VAT N°: CZ26718405

Manufacturing company
(the headquarters and
the production site)

Phone: +420 311 706 706
Contacts E-mail: mandik@mandik.cz
Web: https://mandik.cz/

Company information MANDIK, a.s. is a Czech family-owned company founded in
1990. Currently, it is one of the major European manufacturers
of fire protection and air handling components, central air-
handling units and industrial heating systems.

The company has established itself on the European market
through its emphasis on quality, affordability, a wide product
portfolio and flexibility in processing customer requests for
changes to existing products or the development of new
products.

Emphasis is also placed on supporting customers and our
deliveries with service and technical support. Customers can
thus rely on the successful completion of any business case.

The current technical and commercial maturity of the company
is documented by deliveries for buildings of the world’s largest
technology companies, banks, office complexes, high-rise
buildings and deliveries of technically demanding custom
products for nuclear power plants, etc. across the entire
European continent, including deliveries outside Europe.

Up-to-date information on certifications and declarations are
on the company‘s website.

The headquarters and production plant of the company
is located in Hostomice, in the district of Beroun, in Czech
Republic.
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PRODUCT INFORMATION

Variable airflow regulators

Air flow regulators with constant flow are designed for regulating of air supply or air exhaust
in ventilation systems. They can be installed in a horizontal, vertical or inclined positions. To ensure
proper operation, the regulator must be installed with horizontal position of its blade’s axis.
The aerodynamic forces acting on the regulator blade due to the flow are balanced by the control
device, which is set according to the required flow. Adjustment of required flow is simply performed
by lever with a pointer and scale. Mechanical controllers need not be connected to any external
power source. The controller consists of the casing of the controller with a control blade and control
device. Control device is placed inside of box with scale for adjustment of required flow. Accuracy
of the scale is + 5 %. Regulators can be alternatively equipped by actuating mechanism. It enable
remote adjustment of required flow.

RPM-K

TPM 094/13

» Constant airflow regulator - round
For keeping and regulation of constant airflow volume in HVAC systems
Dimensions from DN 80 up to DN 400 mm
Airflow volume from 50 up to 4 500 m3/h
Set the desired flow rate manually or by actuator

» Material: casing and actuating mechanism made of galvanized steel, leaf
made of aluminium, leaf axe, bearings and spring made of austenitic steel

RPMC-K TPM 105/14

» Constant airflow regulator - square

. For keeping and regulation of constant airflow volume in HVAC systems

. Dimensions from 200 x 100 up to 600 x 600 mm

» Airflow volume from 250 up to 12 000 m3/h

. Set the desired flow rate manually or by actuator

+ Material: casing and actuating mechanism made of galvanized steel, leaf
made of aluminium, leaf axe, bearings and spring made of austenitic steel
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Constant airflow regulators

Air flow controllers are intended for the use in buildings, installed in air supply or air exhaust
ducts of HVAC systems. Controlling the air flow in different branches of the system, the air
is directed to where needed when needed in order to assure both well-being and economic
operation.

RPM"V TPM 085/12

» For regulation of variable or constant airflow volume in HVAC systems
. Dimensions from DN 80 to DN 630 mm
» Airflow volume from 18 to 7 900 m3/h
. For Air velocities from 1 m/s
. Each regulator is equipped with an airflow
pressure probe and electrical actuating
. Control based on flow, duct pressure, or room pressure
. With a compact VAV controller (LMV/NMV/SMV...),
or a separate VAV controller (VRU) and drive
» Communication options: MP-BUS, NFC wireless,
MODBUS RTU, BACnet MS/TP

RPM-LV

. For regulation of variable or constant airflow volume in HVAC systems
. Regulator variabilniho pratoku vzduchu - kruhovy
+ Prumér od DN 80 do DN 315 mm
. Prutok od 9 do 2 244 m3/h (1. od 2,5 do 623 I/s)
+ Pro rychlosti vzduchu od 0,5 m/s
. Pracuje jiz od regula&ni tlakové ztraty 2 Pa
+ Kazdy regulator je vybaven tlakovymi sondami
a servopohonem (Belimo LMV-D3W-MP.1 MDK, napdjecl
napéti 24 V, oviadaci napéti 0-10 V nebo 2-10V)
» Moznost komunikace MP-BUS, NFC wireless, MODBUS RTU

TPM 144/19

Possible designs and other detailed information is given in the technical specifications
of the products available on the company’s website.
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MATERIAL CONTENT

Table 1: Material content of the product — RPM-K manual

RPM-K manual

Dimension (mm)

Weight (kg/DU)

Post-
consumer
recycled
material,
weight-%*

Biogenic
material,
weight-%
and kg C/
DU

* the recyclate content is not declared, a pessimistic scenario of 0 % content is considered

Table 2: Material content of packaging — RPM-K manual

Steel 2.03E+00 97.04% 3.58E+00 95.17% 5.88E+00 88.33% 0 0
Plastics and rubber 2.67E-02 1.28% 5.83E-02 1.55% 9.85E-02 1.48% 0 0
Others 3.51E-02 1.68% 1.23E-01 3.28% 5.88E-01 8.84% 0 0

RPM-K manual
Dimension
(mm)
Weight-% ‘é‘i’ji%';‘ic Weight-% XY;I%:iC Weight-% ‘é\i’g'iﬂ
Packaging (versus the Y (versus the 9 kg/DU (versus the genic
carbon, kg carbon, kg carbon. kg
product) CIDU product) product)
Cardboard 3.42E-02 1.64% 1.53E-02 6.15E-02 1.64% 2.75E-02 1.07E-01 1.64% 4.78E-02
PE 1.12E-02 0.54% 0 2.01E-02 0.54% 0 3.52E-02 0.54% 0
PVC 6 36E-03 0.30% 0 1.14E-02 0.30% 0 2 00E-02 0.30% 0
PP 1.53E-04 0.01% 0 2.76E-04 0.01% 0 4 82E-04 0.01% 0
Steel 1.20E-04 0.01% 0 2.17E-04 0.01% 0 3.78E-04 0.01% 0
Wood 1.18E-02 13.56% 5.27E-03 2.12E-02 13.56% 9.46E-03 3.71E-02 13.56% 1.66E-02
Total 6.38E-02 16.05% 2.05E-02 1.16E-01 16.05% 3.69E-02 2.01E-01 16.05% 6.43E-02

Table 3: Material content of the product — RPM-K with the actuator

RPM-K with the actuator

Dimension (mm)

Weight (kg/DU)

Post-
consumer
recycled
material,
weight-%*

Biogenic
INEIGHETR
weight-%
and kg C/
DU

Steel* 2.1ME+00 79.90% 3.62E+00 84.13% 5.96E+00 80.81% 2.11E+00 79.90%
Plastics and rubber 2.67E-02 1.01% 5.98E-02 1.39% 9.85E-02 1.33% 2.67E-02 1.01% o
Electronics ) 4.70E-01 17.77% 4.70E-01 10.93% 7.30E-01 9.89% 4.70E-01 17.77% il
Others 3.51E-02 1.33% 1.62E-01 3.55% 5.88E-01 7.96% 3.51E-02 1.33%

* the recyclate content is not declared, a pessimistic scenario of 0 % content is considered
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Table 4: Material content of packaging — RPM-K with the actuator

Dmensio B 80 2 200 @ 400

eight-% eig 5 eig eight-¢ eig

eig 0

e bioge bioge e bioge
= aqging g/D q/D e e g/D

e arbo g arbo g e arbo q

prod
prod D D prod D

Cardboard 4.33E-02 1.64% 1.93E-02 7.04E-02 1.64% 3.14E-02 1.21E-01 1.64% 5.40E-02
PE 1.42E-02 0.54% 0 2.31E-02 0.54% 0 3.96E-02 0.54% 0
PVC 8.06E-03 0.30% 0 1.31E-02 0.30% 0 2.25E-02 0.30% 0
PP 1.94E-04 0.01% 0 3.16E-04 0.01% 0 5.42E-04 0.01% 0
Steel 1.52E-04 0.01% 0 2.48E-04 0.01% 0 4.25E-04 0.01% 0
Wood 1.50E-02 13.56% 6.70E-03 2.43E-02 13.56% 1.08E-02 4.17E-02 13.56% 1.86E-02
Total 8.08E-02 16.05% 2.60E-02 1.31E-01 16.05% 4.23E-02 2.26E-01 16.05% 7.26E-02

Table 5: Material content of the product — RPMC-K manual

RPCM-K manual

Dimension (mm) 200x100 300x300 600x600 Post- Biogenic
consumer material,
recycled weight-%

Weight (kg/DU) 419 6.68 19,34 material, and kg C/
weight-%* (8]V]

kg

Steel* 4.10E+00 97.87% 6.26E+00 93.78% 1.61E+01 83.31% 0 0

Aluminium 8.59E-02 2.05% 4.09E-01 6.13% 3.21E+00 16.59% 0 0

Plastics and rubber | 3.48E-03 0.08% 5.91E-03 0.09% 1.96E-02 0.10% 0 0

* the recyclate content is not declared, a pessimistic scenario of 0 % content is considered

Table 6: Material content of packaging — RPMC-K manual

RPCM-K manuat

Dimension 550,100 300x300 600x600
{mm)
Weightt L9 Weight s 19 e |
Packaging kg/DU (versus the g K kg/DU (versus the g K kg/DU th genic
roduct) I S0 product) carbon, kg e carbon, kg
P C/DU C/DU product) C/DU
Cardboard | 6.86E-02 1.64% 3.06E-02 | 1.09E-01 1.64% 4.87E-02 3.17E-01 | 1.64% 1.42E-01
PE 2.25E-02 0.54% 0 3.58E-02 0.54% 0 1.04E-01 | 0.54% 0
PVC 1.28E-02 0.30% 0 2.03E-02 0.30% 0 5.89E-02 | 0.30% 0
PP 3.08E-04 0.01% 0 4.90E-04 0.01% 0 1.42E-03 | 0.01% 0
Steel 2.42E-04 0.01% 0 3.85E-04 0.01% 0 1.11E-03 | 0.01% 0
Wood 2.37E-02 13.56% 1.06E-02 | 3.77E-02 13.56% 1.68E-02 1.09E-01 | 13.56% 4.87E-02
Total 1.28E-01 16.05% 4.12E-02 | 2.04E-01 16.05% 6.55E-02 | 691E-01 | 16.05% 1.90E-01
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Table 7: Material content of the product — RPMC-K with the actuator

RPCM-K s pohonem

Dimension (mm) 200x100 300x300 600x600 Post- Biogenic
consumer EICHES
recycled weight-%

Weight (kg/DU) 4.72 7.49 21.49 material, and kg C/
weight-%* DU

kg kg

Steel* 4.17E+00 88.19% 6.34E+00 84.71% 1.64E+01 76.14% 0 0

Aluminium 8.59E-02 1.82% 4.09E-01 5.46% 3.21E+00 14.93% 0 0

Electronics 4.70E-01 9.94% 7.30E-01 9.75% 1.90E+00 8.84%

Plastics and rubber | 2.48E-03 0.05% 5.91E-03 0.08% 1.96E-02 0.09% 0 0

* the recyclate content is not declared, a pessimistic scenatio of 0 % content is considered

Table 8: Material content of packaging — RPMC-K with the actuator

RPCM-K s pohonem

Dimension (mm) 200x100 300x300 600x600
Weight-%  Weight Weight-%  Weight Weight-%  Weight
e kgDU PR DO gpy s Baenc ooy (esis g
product) (o7/5]V] product) (67/0]V] product) C/DU
Cardboard 7.74E-02 1.64% 3.46E-02 | 1.23E-01 1.64% 5.49E-02 3.52E-01 1.64% 1.57E-01
PE 2.53E-02 0.54% 0 4.02E-02 0.54% 0 1.15E-01 0.54% 0
pVC 144602 | 030% |0 228E-02 | 0.30% o 6.54E-02 | 0.30% 0
PP 3.47E-04 0.01% 0 5.50E-04 0.01% 0 1.58E-03 0.01% 0 -
Steel 2.72E-04 0.01% 0 4.32E-04 0.01% 0 1.24E-03 0.01% 0
Wood 2.67E-02 13.56% 1.19E-02 | 4.23E-02 13.56% 1.89E-02 1.21E-01 13.56% 5.40E-02
Total 1.44E-01 16.05% 4.65E-02 2.29E-01 16.05% 7.38E-02 6.57E-01 16.05% 2.1 E—014
Table 9: Material content of the product - RPM-V
Steel* 9.14E-01 | 59.16% 4.45E+00 85.42% 1.85E+01 93.76% 0 ]
Electronics 5.560E-01 | 35.61% 5.50E-01 10.56% 9.10E-01 4.61% 0 0
Plastics and rubber ) 6.90E-02 | 4.47% 1.69E-01 3.24% 2.30E-01 1.16% 0 0
Others 0 0% 1.06E-03 0.02% 6.05E-02 0.31% 0 0

* the recyclate content is not declared, a pessimistic scenario of 0 % content is considered
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Table 10: Material content of packaging — RPM-V

Cardboard 2.10E-02 1.64% 9.38E-03 7.08E-02 1.64% 3.16E-02 1.20E-01 1.64% 5.40E-02
PE 6.87[=-03 0.564% 0 2.32E-02 0.54% 0 8.79E-02 0.54% 0
PVC 3.90E-03 (0.30% 0 1.32E-02 0.30% 0 4.99E-02 0.30% 0
PP 9.41E-05 0.01% 0 3.18E-04 0.01% 0 1.20E-03 0.01% 0
Steel 7.39k-05 0.01% 0 2.49E-04 0.01% 0 9.45E-04 0.01% 0
Wood 7.25(-03 13.56% 3.24F-03 2.44E-02 13.56% 1.09E-02 4.13k-02 13.56% 1.86E-02
Total 3.92E-02 16.05% 1.26E-02 1.32E-01 16.05% 4.25E-02 1.61E-01 16.05% 7.261=-02

Table 11: Material content of the product - RPM-V, with insulation

Steel” 2,05E+00 | 64.92% 7.07E+00 79.94% 2.45E+01 89,16% 0 0
Electronics 5,60E-01 17.40% 5.50E-01 6.22% 9.10E-01 3.31% 0 0
Rock wool 4.45E-01 14,08% 9.84E-01 11.13% 1.74E+00 6.31% 0 0
Plastics and rubber 9.66E-02 3.05% 1.99E-01 2.25% 2.47E-01 0.90% 0 0
Others 1.05E-03 0.03% 1.05E-03 0.01% 5.94E-02 0.22% 0 0

* the recyclate content is not declared, a pessimistic scenario of 0 % content is considered

Table 12: Material content of packaging — RPM-V, with insulation

Cardboard 4.29E-02 1.64% 1.92E-02 1.20E-01 1.64% 5.36E-02 3.74E-01 1.64% 1.671=-01
PE 1.41E-02 0.54% 0 3.94E-02 0.54% 0 1.22E-01 0.54% 0
PVC 7.99E-03 0.30% 0 2,24E-02 0.30% 0 6.95E-02 0.30% 0
PP 1.93FE-04 0.01% 0 5.39E-04 0.01% 0 1.68E-03 0.01% 0
Steel 1.51E-04 0.01% 0 4.23E-04 0.01% 0 1.32E-03 0.01% 0
Wood 1.48E-02 13.56% 6.61E-03 4.15E-02 13.56% 1.85E-02 1.29E-01 13.56% 5,76E-02
Total 8.02E-02 16.05% 2 58E-02 2.24E-01 16.05% 7.21E-02 6.98E-01 16.05% 2,25E-01
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Table 13: Material content of the product — RPM-LV

RPM-V
Dimension (mm) 2 80 2 160 @ 315 Post- Biogenic
consumer material,
recycled weight-%
Weight (kg/DU) 1.50 241 5.33 material, and kg C/
weight-%* DU
kg % kg % kg %
Steel* 8.42E-01 56.18% 1.71E+00 71.18% 4 56E+00 85.68% 0 0
Electronics 5 50E-01 36.71% | 5.50E-01 22.85% 5 50E-01 10.33% 0 0
Plastics and rubber 8.26E-02 | 551% 1.13E-01 4.70% 1.82E-01 3.41% 0 0
Others 166E-02 | 1.11% 2.34E-02 0.97% 2.37E-02 0.44% 0 0
* the recyclate content is not declared, a pessimistic scenario of 0 % content is considered
Table 14: Material content of packaging — RPM-LV
RPM-V
Dimension
(mm) @ 80 @ 160 @ 315
Weight-% | Weight Weight-% | Weight — Weight
Packagin ka/DU (versus biogenic ka/DU (versus biogenic ka/DU Y\\’/::gzts t/;e biogenic
ging 9 the carbon, kg 9 the carbon, kg g roduct) carbon, kg
product) C/DU product) C/DU P C/DU
Cardboard 2.04E-02 1.64% 9.11E-03 3.27E-02 1.64% 1.46E-02 7.24E-02 1.64% 3.23E-02
PE 6.67E-03 0.54% 0 1.07E-02 0.54% 0 2.37E-02 0.54% 0
PVC 3.79E-03 0.30% 0 G.09E-03 0.30% 0 1.35E-02 0.30% 0
PP 9.13E-05 0.01% 0 1.47E-04 0.01% 0 3.25E-04 0.01% 0
Steel 7.17E-05 0.01% 0 1.15E-04 0.01% 0 2.55E-04 0.01% 0
Wood 7.03E-03 13.56% 3.14E-03 1.13E-02 13.56% 5.04E-03 2.50E-02 13.56% 1.12E-02
Total 3.80E-02 16.05% 1.22E-02 6.11E-02 16.05% 1.96E-02 1.35E-01 16.05% 4.35E-02
Table 15: Material content of the product — RPM-LV, with insulation
RPM-V, with insulation
Dimension (mm) 2 80 2 160 2 315 Post- Biogenic
consumer material,
recycled weight-%
Weight (kg/DU) 2.45 3.83 8.94 material, and kg C/
weight-%* DU
kg % kg % kg %
Steel” 1.56E+00 | 63.82% 2. 79E+00 73.05% 7.14E+00 79.89% 0 0
Electronics 5.50E-01 22.46% 5.50E-01 14.38% 5.50E-01 6.15% 0 0
Rock wool 2.30E-01 9.39% 3.32E-01 8.68% 1.03E+00 11.48% 0 0
Plastics and rubber 9.18E-02 | 3.75% 1.28E-01 3.36% 1.92E-01 2.15% 0 0
Others 7.17E-03 | 0.29% 1.35E-02 0.35% 2.21E-02 0.25% 0 0

* the recyclate content is not declared, a pessimistic scenario of 0 % content is considered
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Table 16: Material content of packaging — RPM-LV, with insulation

RPM-V, with insulation

Dimension

pulc: 2 80 160 @ 315
Weight-% V\_leight Weight-% | Weight Weight-% V\.Ieight.
Packaging | kg/DU s 2'a°'g§:"°kg kg/DU (xorLs 2'a°lg§’r“"°kg kg/DU (versus the gfrgzg'_‘:kg
product) | C/IDU product) | C/DU produc) | oy
Cardboard | 3.33E-02 164% 149E-02 | 5.20E-02 | 1.64% 232602 | 122E-01 | 1.64% 5.45E-02
PE 1.09E-02 0.54% 0 1708-02 | 0.54% 0 3.98E-02 | 0.54% e
PVC 6.19E-03 0.30% 0 9.67E-03 | 0.30% 0 226602 | 0.30% 0
PP 1.49E-04 0.01% 0 233E-04 | 0.01% 0 545604 | 0.01% 0
Steel 1.17E-04 001% | 0 1.83E-04 | 0.01% 0 428E-04 | 0.01% 0
Wood 1.15E-02 13.56% | 5.136-03 | 180E-02 | 1356% | 8.04E-03 | 420E-02 | 13.56% 1.88E-02
Total 6.21E-02 16.05% | 2.00E02 | 9.71E-02 | 16.05% | 313802 | 227E-01 | 16.08% | 7.32E-02
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LCA INFORMATION
Declared unit: 1 pc of constant airflow regulator of a specific type.
The weight of 1 pc is listed in the material content.
Reference service life: 20 years (used for calculation of energy consumption in
the use phase)
Geografilcal scope: Stage A1-A3 Europe, A4-C4 Global
Time representativeness: 2022

Database(s) and LCA software used:  Ecoinvent 3.9 (using the Cut-off processes/allocation
model), Simapro v. 9.5
EN 15804 reference package based on EF 3.1
For the RPM-V and RPM-LV products, which were
added to the EPD by revision no. 1, the Ecoinvent 3.10
database was used (using EN 15804/process cut off/
allocation model)

Cut-off rules: Neglected flow in all modules is less than 1% of the
energy use and total mass.

Allocation method: Weight allocations: A3 energy/fuels consumption, waste
and air emissions outputs are allocated by total products
(constant airflow regulators) manufactured over 1 year,

Description of system boundaries: The type of EPD is Cradle to Grave and module D (EPD
Type ¢ - Modules A1-A3, A4-A5, B1-B7, C1-C4, and D).

Infrastructure/capital goods: Infrastructure is part of the generic processes used
for upstream and downstream. For the Core phase,
infrastructure was not considered.

Determination of representatives: The EPD is processed for representatives of the
dimensional range of individual product types - the
smallest, medium and largest dimensions. The results
are divided by type of control - manual or by actuating
mechanism, or according to the insulation content.

— Page12 |
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Production stage (A1-A3)

The A1 module contains primarily the production of components for the assembly of complete constant airflow
regulators. These are profiles and components made of steel, aluminium, plastics and electronics. Furthermore,
it concerns the production of electricity, the extraction and distribution of natural gas, and the production of fuels
and operational inputs for production.

Phase A2 includes the transportation of the above-mentioned materials and components to production in phase A3.
In production (A3), the processing of purchased materials takes place, especially formatting, punching, plasma
cutting, welding, etc. of galvanized sheets, other metals.

This is related to the consumption of electricity, natural gas and fuels for internal and commercial transport
and emissions from their use.

PE foil, PVC, PP, cardboard, wood (disposable pallets) and steel are used for product packaging.

Production generates waste from production (iron and steel, plastics) and waste packaging (plastics, paper
and cardboard, mixed).

Transport to construction stage (A4)

The A4 module represents transport to customers around the world in the reference year. The truck, 16-32 t, diesel,
consupmption 38 | per 100 km, EURO 6, are considered. The distance is given by a summary of specific transports
for the product line.

Construction-lnstallation (A5)

In phase A5, the generation of waste from product packaging is considered. The installation of airflow regulators
to building is considered as manual (in ventilation ducts) without any ancillary materials for instalation. There are
output materials as result of waste processing at the building site - packaging waste (cardboard, PE, PP, PVC,
steel), their quantity is determined by the type of product. There are no direct emissions to ambient air, soil
and water.

Use stage (B1-B7)

Inthe use phase, the operating electrical energy consumption of the actuator in module B6 is considered. On the basis
of expert estimation, a service life of 20 years with continuous operation is considered. For the calculation, 5 %
of the adjustment time of the regulator blade and the remaining time in stand-by mode is considered. The power
output of the actuator depends on the parameters of the specific type.

The usage module (B1) is without inputs and outputs, as is the operational water consumption (B7). The repair
(B3) and replacement (B4) modules are modeled without inputs and outputs, as these situations may occur, but
do not result directly from the requirements for using the product. Cleaning may occur in the maintenance module
(B2), but it is not specified in technical specifications.

End-of-Life stage (C1-C4)

Inthe C1 and C2 modules, manual deconstruction and transport for processing at a distance of 50 km is considered.
All electronic equipment is collected separately and handed over for take-back.

In the C3 module, the recycling of metal and electronic components (70 %), the energy use of plastics (1 %)
and the landfilling of the remaining materials (29 %) are calculated.

Benefits and loads beyond the system boundary (D] - Reuse, Recovery, Recycling
potentials

Benefits and costs beyond the boundary of the product system correspond to the replacement of primary materials
and energy due to the generation of metal recycle and electricity and heat from energy use in phase C3.

Specific technical information for scenarios of a specific product type will be provided by the company upon request.
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LCA RESULTS

Unlisted modules have zero results.

The estimated impact results are only relative statements, which do not indicate the endpoints of the impact
categories, exceeding threshold values, safety margins and/or risks.

It is not recommended to use the results of modules A1-A3 without considering the results of module C.

An example of electrical energy savings of an HVAC system when using VAV vs. CAV is given in the additional
environmental information.

Table 17: Core environmental impact indicators - RPM-K, DN 80 mm, manual

impact catagory A1-A3

Climate change - Fossil kg CO2 eq 7,31E+00 2,64E-01 5,29E-04 1,92E-02 2,54E-02 1,87E-04 -3.91E+00

Climate change - Biogenic | kg CO2 eq 4,71E-02 2,42E-04 4,75E-03 1,76E-05 3,46E-06 1,19E-06 -8,86E-03

Climate change - Land

use and LU change kg CO2 eq 1,23E-02 1,30E-04 6,20E-08 9,49E-06 1,27E-07 1.36E-07 -7,86E-03

Climate change kgCO2eq | 7,37E+00 | 265E-01 | 527E-03 | 192E-02 | 2,54E-02 | 1,89E-04 | -3.93E+00
GWP-GHG kgCO2eq | 7,35E+00 | 2.64E-01 | 1,49E-03 | 192E-02 | 2,54E-02 | 1,88E-04 | -3,92E+00
Ozone depletion kg CFC11eq | 1,65E-07 | 575E-09 | 4,38E-12 | 4,18E-10 | 2,84E-11 | 443E-12 | -7.01E-08
Acidification molH+eq | 7.91E-02 | 578E-04 | 1,60E-06 | 420E-05 | 551E-06 | 1,33E-06 | -1,85E-02
E;‘;fxgi‘:fim' kg P eq 303E-03 | 188E-05 | B815E-08 | 1.37E-06 | 550E-08 | 491E-08 | -190E-03
Eutrophication, marine kg N eq 9,68E-03 1,46E-04 5,04E-06 1,06E-05 3,24E-06 4,99E-07 -4.04E-03
Eutrophication, terrestrial | mol N eq 2.84E-01 | 1,48E-03 | 7,70E-06 | 1.08E-04 | 2,75E-05 | 534E-06 | -4,10E-02
i gg_ NMVOC | 335E.00 | 8.97E-04 | 3.01E-06 | 6,52E-05 | 6,88E-06 | 1.81E-06 | -1,83E-02
::;?]‘1‘;‘::, s”.se' minerals | o Sheq 1.84E-04 | BB4E-07 | 411E-10 | 6,28E-08 | 9.43E-10 | 3.80E-10 | -2.63E-05
Resource use, fossils* MJ 9, 1ME+01 3.75E+00 3,07E-03 2,73E-01 3,72E-03 4,06E-03 -4,21E+01
Water use* m? depriv. 482E-01 | 155E-02 | -1.72E-05 | 1.13E-03 | 1.34E-04 | 1,72E-04 | 1,86E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 18: Additional environmental impact indicators - RPM-K, DN 80 mm, manual

Impact category Unit ’ A1-A3 ’ Ad ’ A5 ’ c2 | c3 | c4 ’ D

Particulate matter disease inc. 9,89E-07 1,97E-08 3.52E-11 1.43E-09 2,45E-11 2,87E-11 -3,37E-07
:;‘:::nf:rif“y' CTUR 168E-07 | 266E-09 | 1,16E-11 | 1.94E-10 | 6,03E-11 | 1.17E-12 | -8,96E-08
Human toxicity, cancer* | CTUh 387E-08 | 120E-10 | 1,72E-12 | 876E-12 | 1,43E-12 | 1,05E-13 | -2,98E-08
Land use* Pt 2516401 | 227E+00 | 572E-03 | 165E-01 | 1,04E-03 | 9,27E-03 | -1.29E+01
lonising radiation™ kBqU-235eq | 6,39E-01 | 508E-03 | 510E-06 | 3.69E-04 | 1,20E-05 | 535E-06 | -1,58E-01
Ecotoxicity, freshwater CTUe 7,97E+01 1,86E+00 2.13E-02 1,35E-01 5,40E-02 1,78E-03 -2,13E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator
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Table 19: Parameters describing resource use - RPM-K, DN 80 mm, manual

Impact catagory

A1-A3

Impact category

. MJ, net
Use of renewable primary 2 § : : )
energy excl. raw materials sg:ﬂgﬁc 8,48E+00 5,90E-02 7,96E-05 4,29E-03 2,18E-04 6,97E-05 4 ,82E+00
Use of renewable primary MJ, net
energy resources used as calorific 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable -
primary energy resources 3::32ﬁc 8,48E+00 5,90E-02 7,96E-05 4,29E-03 2,18E-04 6,97E-05 -4,82E+00
Use of non-renewable MJ, net
primary energy excl. raw calorific 9.71E+01 3,99E+00 3,27E-03 2,90E-01 4,04E-03 4,32E-03 -4.46E+01
materials value
Use of non-renewable MJ, net
primary energy resources calarific 0 0 0 0 0 0 0
used as raw materials value
MJ, net
Total use of non-renewable -
primary energy resources Sg:zzﬁc 9,71E+01 3,99E+00 3,27E-03 2,90E-01 4,04E-03 4,32E-03 -4,46E+01
Use of secondary material kg 0 0 0 0 0 0 0
MJ, net N
:js;clesof renewable secondary calorific 0 0 0 0 0 0 0
value
MJ, net
Use of non renewable -
secondary fuels calorific 0 0 0 0 0 0 0
value
Use of net fresh water m3 2,48E-02 7,18E-04 1,83E-03 3,19E-05 2,76E-05 5,14E-05 -6,46E-03
Table 20: Other environmental information describing waste categories - RPM-K, DN 80 mm, manual

Hazardous waste kg 6,24E-03 940E-05 | 1.54E-05 | 683E-06 | 2,85E-04 | 1.01E-07 | -1.11E-03
Non-hazardous waste disposed kg 2,92E+00 | 1,86E-01 538E-03 | 1,36E-02 | 3,49E-04 | 1,60E-02 | -1,69E+00
Radioactive waste disposed/stored kg 1,68E-04 1.23E-06 1,19E-09 | 8,97E-08 3,20E-09 1,29E-09 | -3,97E-05

Table 21: Environmental information describing output flows - RPM-K, DN 80 mm, manual

Impact category c1-C2 I Cc3

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 3,79E-02 0 0 2,06E+00 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 4,18E-02 0 0]
Exported energy, heat MJ 0 0 0 0 0 8,17E-02 0 0
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Table 22: Core environmental impact indicators - RPM-K, DN 80 mm, with the actuator

Impact category

E(')';“;;‘e ChEnGEs kgCO2eq | 1,01E+01 | 3.36E-01 | 6,60E-04 | 520E+01 | 2,44E-02 | 1,50E-01 | 1,87E-04 | -4,09E+00
Slpcichangs - kgCO2eq | 562E-02 | 3.08E-04 | 6,00E-03 | 5,03E-01 | 2,23E-05 | 3.46E-06 | 1.19E-06 | -9,22E-03

Biogenic
Climate change - Land
use and LU change

kgCO2eq | 167E-02 | 166E-04 | 7,84E-08 | 7,18E-02 | 1,20E-05 | 7,60E-06 1,36E-07 | -8,01E-03

Climate change kgCO2eq | 1,02E+01 | 3.37E-01 | 6,67E-03 | 535E+01 | 2,44E-02 | 149E-01 | 1,89E-04 | -4,11E+00
GWP-GHG kgCO2eq | 1.02E+01 | 336E-01 | 1,89E-03 | 5,30E+01 | 2,44E-02 | 1,50E-01 | 1,88E-04 | -4,09E+00
. kg CFC11

Ozone depletion = 211E-07 | 7.32E-09 | 554E-12 | 3,80E-07 | 5,31E-10 | 2,02E-10 | 4,43E-12 | -7,31E-08
Acidification mol H+ eq | 1,18E-01 | 7,35E-04 | 2,03E-06 | 2,37E-01 | 533E-05 | 8,26E-05 | 1,33E-06 | -1,94E-02
S A UL kg P eq 7.02E-03 | 239E-05 | 1,03E-07 | 8,29E-02 | 1,73E-06 | 2,45E-06 | 4,91E-08 | -1,98E-03
freshwater

Eutrophication, marine | kg N eq 1,37E-02 | 1,85E-04 | 6,38E-06 | 5,15E-02 | 1,35E-05 | 3,07E-05 4,98E-07 | -4,25E-03
E‘r‘:;‘;’t’r’i‘:"a"°"' molNeq | 3.36E-01 | 1,88E-03 | 9,75E-06 | 3,81E-01 | 1,37E-04 | 3,48E-04 | 534E-06 | -431E-02
Photochemical ozone kg NMVOC

o - 489E-02 | 114E-03 | 3.81E-06 | 1,12E-01 | 828E-05 | 7,04E-05 | 1,81E-06 | -1,92E-02

Resource use,

minerals and metals® kg Sb eq 517E-04 | 1,10E-06 | 520E-10 | 344E-04 | 7,97E-08 | 8,42E-08 3,80E-10 | -2,75E-05

Resource use, fossils* MJ 1,24E+02 | 4,78E+00 | 3,88E-03 8,55E+02 | 3,46E-01 | 8,16E-02 4,06E-03 | -4,40E+01

Water use* m?® depriv. 1,22E+00 | 1.97E-02 | -2,18E-05 | 9,08E+00 | 1,43E-03 | 4,27E-03 1,72E-04 | 1,96E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 23: Additional environmental impact indicators - RPM-K, DN 80 mm, with the actuator

Impact category Unit

Particulate matter diseaseinc. | 125E-06 | 2,51E-08 | 445E-11 | 5,72E-07 | 1,82E-09 | 9,18E-10 | 2,87E-11 | -3,52E-07
Human toxicity, CTUh 538E-07 | 3,39E-08 | 1.46E-11 | 599F-07 | 2.46E-10 | 2,00E-09 | 1,17E-12 | -9.33E-08
non-cancer

CH:':"CZ:‘.‘“'C”V- CTUh 517E-08 | 1,53E-10 | 2,18E-12 | 1,76E-08 | 1,11E-11 | 2,12E-11 | 1,05E-13 | -3,11E-08

Land use* Pt 3,99E+01 | 2,89E+00 | 7,24E-03 | 8,87E+01 | 2,09E-01 | 1,78E-01 9,27E-03 | -1,36E+01

lonising radiation™* kBq U-235eq | 8,45E-01 6,46E-03 | 6,46E-06 | 2.21E+01 | 4,69E-04 | 3.35E-04 5,35E-06 | -1,63E-01

Ecotoxicity, CTUe 120E+02 | 2,36E+00 | 2,70E-02 | 1.87E+02 | 1,71E-01 | 1.27E+00 | 1,78E-03 | -2,24E+01
freshwater

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 24: Parameters describing resource use - RPM-K, DN 80 mm, with the actuator

Impact category A1-A3 A4
Use of renewable MJ, net
primary energy excl. raw | calorific 1,20E+01 | 7,51E-02 | 1,01E-04 | 583E+01 | 544E-03 | 1,53E-02 | 6,97E-05 | -4,98E+Q00
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific 0 0 0 o] 0 0 0 0
raw materials value
MJ, net
Total use of renewable | oojorife | 1,20E+01 | 7,51E-02 | 1,01E-04 | 5,83E+01 | 5.44E-03 | 1,53E-02 | 6,97E-05 | -4,98E+00
primary energy resources | . o
Use of non-renewable MJ, net
primary energy excl. raw calorific 1.32E+02 | 5,08E+00 | 4,14E-03 | 9,06E+02 | 3,68E-01 8,75E-02 | 4,32E-03 | -4,66E+01
materials value
Use of non-renewable MJ, net
primary energy resources | calorific 0 0 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific 1,32E+02 | 5,08E+00 | 4,14E-03 | 9,06E+02 | 3,68E-01 | 8,75E-02 | 4,32E-03 | -4,66E+01
energy resources value
Use of secondary
material kg 0 0 0 0 0 0 0 0
MJ, net
Use of renewable e
calorific 0] 0 0] 0 0 0 0 0
secondary fuels e
MJ, net
Jse of hon renewable | calorific | 0 0 0 0 0 0 0 0
v value
Use of net fresh water m3 3,16E-02 9,12E-04 2,33E-03 2,39E-02 4,05E-05 3,51E-05 6,53E-05 -8,20E-03

Table 25: Other environmental information describing waste categories - RPM-K, DN 80 mm,
with the actuator

Impact category Unit | A1-A3 A4
Hazardous waste kg 1,22E-02 | 1,20E-04 | 1,94E-05 | 6,45E-02 | B,67E-06 | 2,58E-03 | 1,01E-07 | -1,17E-03
Non-hazardous waste disposed kg 3.85E+00 | 2,37E-01 | 6,82E-03 | 5.22E+00 | 1,72E-02 | 7.73E-03 | 1,60E-02 | -1,77E+00

Radioactive waste disposed/stored | kg 2,09E-04 | 157E-06 | 1,51E-09 | 5.31E-03 | 1,14E-07 | 8.27E-08 | 1,29E-09 | -4,10E-05

Table 26: Environmental information describing output flows - RPM-K, DN 80 mm, with the actuator

Impact category B1-B7 | C1-C2 | C3

Components for re-use kg 0 0 0 0 0] 0 ] 0
Materials for recycling kg 0 0 4,80E-02 0 0 2,62E+00 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 4, 18E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 8 17E-02 0 0
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Table 27: Core environmental impact indicators - RPM-K, DN 200 mm, manual

Impact category

Climate change - Fossil kg CO2 eq 1,36E+01 4,77E-01 9,51E-04 3,47E-02 4,34E-02 4,69E-04 -7,46E+00

Climate change - Biogenic | kg CO2 eq 8,64E-02 4, 37E-04 8,62E-03 3,18E-05 5,92E-06 2,98E-06 -1,76E-02

Climate change - Land

use and LU change kg CO2 eq 3,24E-02 2,35E-04 1,11E-07 1,71E-05 2,16E-07 3 41E-07 -2.34E-02

Climate change kgCO2eq | 1,37E+01 | 477E-01 | 9.47E-03 | 3.48E-02 | 4,34E-02 | 472E-04 | -7.50E+00
GWP-GHG kgCO2eq | 1,37E+01 | 4,77E-01 | 2,68E-03 | 3,47E-02 | 4,34E-02 | 470E-04 | -7.47E+00
Ozone depletion kg CFC11eq | 3,08E-07 | 1,04E-08 | 7,87E-12 | 7.56E-10 | 4,85E-11 | 1,11E-11 | -1,36E-07
Acidification molH+eq | 1456-01 | 1,04E-03 | 2,88E-06 | 7,59E-05 | 9,42E-06 | 3,33E-06 | -3,67E-02
f'f:;fxgi‘;ffim' kg P eq 726E-03 | 3,39E-05 | 1,46E-07 | 2,47E-06 | 9,40E-08 | 123E-07 | -3,60E-03
Eutrophication, marine kg N eq 179E-02 | 2.63E-04 | 9,06E-06 | 1,92E-05 | 554E-06 | 1,25E-06 | -7,69E-03
Eutrophication, terrestrial | mol N eq 5,11E-01 2,67E-03 1,38E-05 1,95E-04 4,70E-05 1,33E-05 -7,78E-02
fo?,‘:::gzsmica' . :g NMVOC | g 18E-02 | 162E-03 | 541E-06 | 118E-04 | 1,18E-05 | 451E-06 | -3.44E-02
::;?\:’;f:l s“.se' minerals | o sbeq 3,20E-04 | 1,56E-06 | 7,38E-10 | 1,14E-07 | 1,61E-09 | 9,51E-10 | -4,72E-05
Resource use, fossils* MJ 1,70E+02 6,77E+00 5,51E-03 4,93E-01 6,37E-03 1,01E-02 -8,12E+01
Water use* m® depriv. 1,03E+00 | 2,79E-02 | -3,09E-05 | 2,03E-03 | 2,30E-04 | 4,30E-04 | 1,99E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 28: Additional environmental impact indicators - RPM-K, DN 200 mm, manual

Impact category

Particulate matter disease inc. 1,81E-06 3,65E-08 6,32E-11 2,59E-09 4,20E-11 7,19E-11 -6,37E-07
ol CTUh 3,15E-07 | 480E-09 | 2,08E-11 | 350E-10 | 1.03E-10 | 293E-12 | -1.73E-07
Human toxicity, cancer* | CTUh 6,98E-08 2,17E-10 3,09E-12 1,58E-11 2,44E-12 2,62E-13 -5,41E-08
Land use* Pt 4,54E+01 4,09E+00 1.03E-02 2,98E-01 1,77E-03 2,32E-02 -2,33E+01
lonising radiation™ kBq U-235 eq 1,22E+00 9,16E-03 9,17E-06 6,68E-04 2,20E-05 1,34E-05 -3.45E-01
Ecotoxicity, freshwater CTUe 1,43E+02 3,35E+00 3.83E-02 2,44E-01 9.23E-02 4,45E-03 -3,95E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to passible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 29: Parameters describing resource use - RPM-K, DN 200 mm, manual

Impact category A1-A3
. MJ, net
Use of renewable primary e ; ’ y i i
energy excl. raw materials calorific 1,78E+01 1,06E-01 1,43E-04 7,75E-03 3,72E-04 1,74E-04 1,09E+01
value
Use of renewable primary MJ, net
energy resources used as calorific 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable s
primary energy resources Sg:zzﬁc 1,78E+01 1,06E-01 1,43E-04 7.75E-03 3,72E-04 1.74E-04 -1,09E+01
Use of non-renewable MJ, net
primary energy excl. raw calorific 1,82E+02 7,20E+00 5,87E-03 5,24E-01 6,91E-03 1,08E-02 -8,61E+01
materials value
Use of non-renewable MJ, net
primary energy resources calorific 0 0 0 0 0 0 0
used as raw materials value
MJ, net
Total use of non-renewable '
primary energy resources sz:zzﬁc 1,82E+02 7,20E+00 5,87E-03 5,24E-01 6,91E-03 1,08E-02 -8,61E+01
Use of secondary material kg 0 0 0 0 0 0 0
MJ, net
#Jse of renewable secondary calorific 0 0 0 0 0 0 0
uels
value
MJ, net
Use of non renewable -
calorific 0 0 0 0 0 0 0
secondary fuels value
Use of net fresh water m3 4,48E-02 1,29E-03 3,30E-03 5 74E-05 4,97E-05 9,26E-05 -1,16E-02

Table 30: Other environmental information describing waste categories - RPM-K, DN 200 mm, manual

Impact category Unit | A1-A3

Hazardous waste kg 1,13E-02 1,70E-04 2,76E-05 1,24E-05 4,88E-04 2,53E-07 -2,13E-03
Non-hazardous waste disposed kg 5,37E+00 3,36E-01 9,68E-03 2,45E-02 5,96E-04 4,01E-02 -3,13E+00
Radioactive waste disposed/stored kg 3.01E-04 2,23E-06 | 2,14E-09 1,62E-07 | 547E-09 | 3.23E-09 | -8,71E-05

Table 31: Environmental information describing output flows - RPM-K, DN 200 mm, manual

Impact category B1-B7 | C1-C2 | C3

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 6,82E-02 0 0 3,70E+00 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 7,15E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 1,40E-01 0 0
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Table 32: Core environmental impact indicators - RPM-K, DN 200 mm, with the actuator

Impact category

Climate change - Fossil | kg CO2 eq 1.66E+01 | 545E-01 1,09E-03 | 529E+01 | 3,97E-02 | 1,71E-01 | 4,69E-04 | -7,81E+00

Climate change -
Biogenic

Climate change - Land
use and LU change

kgCO2eq | 9,569E-02 | 499E-04 | 9,78E-03 5.03E-01 3,64E-05 | 592E-06 | 2,98E-06 | -1.87E-02

kgCO2eq | 4,18E-02 | 2,69E-04 | 1,28E-07 | 7.18E-02 | 1,96E-05 | 7,70E-06 | 3.41E-07 | -2,80E-02

Climate change kgCO2eq | 1.68E+01 | 546E-01 | 1,00E-02 | 535E+01 | 3,98E-02 | 1,71E-01 | 4,72E-04 | -7,85E+00

GWP-GHG kgCO2eq | 167E+01 | 545E-01 | 3,08E-03 | 530E+01 | 3,97E-02 | 1.71E-01 | 4,70E-04 | -7.82E+00
. kg CFC11

Ozone depletion = 3.55E-07 | 1.19E-08 | 9,03E-12 | 3,80E-07 | 8,65E-10 | 2.26E-10 | 1,11E-11 | -1,43E-07

Acidification molH+eq | 1.85E-01 | 1.19E-03 | 3,31E-06 | 2,37E-01 | 8,68E-05 | 8,73E-05 | 3,33E-06 | -3,90E-02

Eutrophication,

el kg P eq 1,04E-02 | 3,87E-05 | 1,68E-07 | 829E-02 | 2,82E-06 | 2.50E-06 | 1.23E-07 | -3,75E-03

Eutrophication, marine | kg N eq 2,20E-02 | 3,01E-04 1,04E-05 5,15E-02 | 2,19E-05 | 3,34E-05 | 1,25E-06 | -8,07E-03

i‘:::’s‘t’r'i’;am"' molNeq | 562E-01 | 305E-03 | 159E-05 | 3.81E-01 | 2,23E-04 | 3.72E-04 | 1,33E-05 | -8,16E-02

Photochemical ozone | kgNMVOC |, 7e 5 | 4 g5E.03 | 6.21E-06 | 1,12E-01 | 1,35E-04 | 7.63E-05 | 4,51E-06 | -3.59E-02

formation eq

Resource use, minerals | oy o0 | §50E-04 | 178E-06 | 847E-10 | 3.44E-04 | 1,30E-07 | 8,50E-08 | 9,51E-10 | -4,81E-05

and metals

Resource use, fossils* MJ 2,06E+02 | 7.74E+00 | 6 33E-03 8.55E+02 | 5,64E-01 | 848E-02 | 1,01E-02 | -8,55E+01

Water use* m? depriv. 1,86E+00 | 3,19E-02 | -3,54E-05 | 9,08E+00 | 2,33E-03 | 4,39E-03 | 4,30E-04 | 1,42E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 33: Additional environmental impact indicators - RPM-K, DN 200 mm, with the actuator

Impact category

Particulate matter disease inc. 2.08E-06 | 4,06E-08 | 7,25E-11 | 5,72E-07 | 2,96E-09 | 9,39E-10 | 7,19E-11 | -6,65E-07
::':r:“g:n?:r'c”y CTUR 6,.90E-07 | 549E-09 | 2,39E-11 | 5.99E-07 | 4,00E-10 | 2,05E-09 | 2.93E-12 | -1,81E-07
Z':r:z:p,m"“’"y' CTUh 8,28E-08 | 2,48E-10 | 3,54E-12 | 1,76E-08 | 1,81E-11 | 224E-11 | 2,62E-13 | -5,54E-08
Land use* Pt 6,02E+01 | 4,68E+00 | 1,18E-02 | 8,87E+01 | 341E-01 | 1,79E-01 | 2,32E-02 | -2.41E+01

lonising radiation** kBq U-235eq | 145E+00 | 1,05E-02 | 1,05E-05 | 2,21E+01 | 7,64E-04 | 3,46E-04 | 1,34E-05 | -3,79E-01

Ecotoxicity,
freshwater

CTUe 1,86E+02 | 3,83E+00 | 4,39E-02 | 1,87E+02 | 2,79E-01 | 1,32E+00 | 4,45E-03 | -4,10E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human heailth of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 34: Parameters describing resource use - RPM-K, DN 200 mm, with the actuator

Impact category

Use of renewable MJ, net
primary energy excl. raw | calorific 2,24E+01 | 1,22E-01 1,64E-04 | 583E+01 | 8,87E-03 | 1,55E-02 | 1.74E-04 | -1,21E+01
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific 0 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable = | coyi6e | 224E+01 | 122601 | 1,64E-04 | 5.83E+01 | B.87E-03 | 155602 | 1,74E-04 | -121E+01
primary energy resources | .
Use of non-renewable MJ, net
primary energy excl. raw | calorific 2,19E+02 | 8,23E+00 | 6,74E-03 | 9.06E+02 | 6,00E-01 | 9,09E-02 | 1,08E-02 | -9,06E+01
materials value
Use of non-renewable MJ, net
primary energy resources | calorific 0 0 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific 2,19E+02 | 823E+00 | 6,74E-03 | 9,06E+02 | 6,00E-01 | 9,09E-02 | 1,08E-02 | -9,06E+01
energy resources value
Use of secondary
] kg 0 0 0 0 0 0 0 0
MJ, net
Use of renewable .
secondary fuels calorific 0 0 0 0 0 0 0 0
value
MJ, net
Use of non renewable -
secondary fuels calorific 0 0 0 0 0 0 0 0
value
Use of net fresh water m3 5,13E-02 1.48E-03 3,78E-03 3.89E-02 6,58E-05 5,70E-05 1,06E-04 -1,33E-02

Table 35: Other environmental information describing waste categories - RPM-K, DN 200 mm,
with the actuator

Impact category

Hazardous waste kg 1.73E-02 1,94E-04 | 3,17E-05 | 6,45E-02 1,41E-05 | 2,82E-03 | 2,53E-07 | -2.23E-03
Non-hazardous waste disposed kg 6,34E+00 | 3,85E-01 | 1.11E-02 | 5,22E+00 | 2,80E-02 | 8,03E-03 | 4,01E-02 | -3,25E+00
Radioactive waste disposed/stored | kg 3.60E-04 | 255E-06 | 2,45E-09 | 5,31E-03 | 1,85E-07 | 8,54E-08 | 3,23E-09 | -9,60E-05

Table 36: Environmental information describing output flows - RPM-K, DN 200 mm, with the actuator

Impact category

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 7,80E-02 0 0 4,24E+00 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 7,76E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 1,52E-01 0 0
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Table 37: Core environmental impact indicators - RPM-K, DN 400 mm, manual

Impact category

Climate change - Fossil kg CO2 eq 2,65E+01 8,31E-01 1,66E-03 6,06E-02 4,38E-02 9,37E-04 -1,56E+01

Climate change - Biogenic | kg CO2 eq 1,60E-01 7,62E-04 1,49E-02 5,65E-05 5,99E-06 5,96E-06 -4,09E-02

Climate change - Land

use and LU change kg CO2 eq 1,20E-01 4,10E-04 1,98E-07 2,99E-05 2,19E-07 6,82E-07 -9,83E-02

Climate change kgCO2eq | 2.68E+01 | 8,33E-01 | 166E-02 | 6,07E-02 | 4,38E-02 | 9.44E-04 | -1,57E+01
GWP-GHG kgCO2eq | 2.66E+01 | B,32E-01 | 469E-03 | 6,06E-02 | 4,38E-02 | 9,40E-04 | -1,56E+01
Ozone depletion kg CFC11eq | 5,80E-07 | 1,81E-08 | 1.38E-11 | 1,32E-09 | 490E-11 | 2.21E-11 | -2.99E-07 N
Acidification molH+eq | 2,67E-01 | 1,82E-03 | 504E-06 | 1,32E-04 | 9,53E-06 | 6,67E-06 | -8.48E-02
ﬁggngffim' kg P eq 1,38E-02 | 591E-05 | 2,56E-07 | 431E-06 | 9,50E-08 | 2,46E-07 | -7,39E-03
Eutrophication, marine kg N eq 3,35E-02 4,59E-04 1,59E-05 3,34E-05 5,60E-06 2,50E-06 -1,60E-02
Eutrophication, terestrial | mol N eq 8,81E-01 | 466E-03 | 242E-05 | 340E-04 | 475E-05 | 267E-05 | -1,61E-01
s ';g NMVOC | 4 17E01 | 282603 | 947E-08 | 2.06E-04 | 1,19E-05 | 9.03E-06 | -6.92E-02
aR::‘r’:;faels“’.se' minerals | o sbeq 547E-04 | 2,72E-06 | 129E-09 | 1,98E-07 | 1,63E-09 | 1,90E-09 | -8,19E-05
Resource use, fossils* MJ 3,33E+02 1,18E+01 9,64E-03 8,61E-01 6,44E-03 2,03E-02 -1,76E+02
Water use* m® depriv. 271E+00 | 487E-02 | -541E-05 | 356E-03 | 2,32E-04 | 8.60E-04 | -4,.93E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 38: Additional environmental impact indicators - RPM-K, DN 400 mm, manual

Impact category

Particulate matter disease inc. 3.28E-06 6,20E-08 1.11E-10 4,52E-09 4,24E-11 1.44E-10 -1,31E-06
Human toxicity,

non-cancer* CTUh 6,18E-07 8,38E-09 3.64E-11 6,11E-10 1,04E-10 §87E-12 -3,73E-07
Human toxicity, cancer* | CTUh 1.24E-07 3,79E-10 5,40E-12 2,76E-11 2,46E-12 5,24E-13 -9,73E-08
Land use* Pt 8.03E+01 7,14E+00 1.80E-02 5,20E-01 1,79E-03 4,64E-02 -4,21E+01
lonising radiation** kBq U-235 eq 2,53E+00 1,60E-02 1,60E-05 1,17E-03 2,23E-05 2,68E-05 -9,77E-01
Ecotoxicity, freshwater CTUe 2,49E+02 5,84E+00 6,69E-02 4,26E-01 9,33E-02 8 90E-03 -7,59E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 39: Parameters describing resource use - RPM-K, DN 400 mm, manual

Impact category

. MJ, net

Use of renewable primary | ojorific | 4,63E+01 | 186E-01 | 250604 | 135E-02 | 3.77E-04 | 3.49E-04 | -3,28E+01
energy excl. raw materials value
Use of renewable primary MJ, net
energy resources used as calorific 0 0 0 0 0 0 0
raw materials value

MJ, net
Total use of renewable .
primary energy resources 3::3:% 4,63E+01 1,86E-01 2,50E-04 1,35E-02 3,77E-04 3,49E-04 -3,28E+01
Use of non-renewable MJ, net
primary energy excl. raw calorific 3,65E+02 1,26E+01 1,03E-02 9,15E-01 6,98E-03 2,16E-02 -1,86E+02
materials value
Use of non-renewable MJ, net
primary energy resources calorific 0 0 0 0 0 0 0
used as raw materials value

MJ, net
Total use of non-renewable -
primary energy resources 3::32% 3,65E+02 1,26E+01 1.03E-02 9,15E-01 6,98E-03 2,16E-02 -1,86E+02
Use of secondary material kg 0 (o] 0 0 0 0 0

MJ, net
fl.lljitlesof renewable secondary calorific 0 0 0 0 0 0 0

value

MJ, net
Use of non renewable -
secondary fuels calorific 0 0 0 0 0 0 0

value
Use of net fresh water m3 7,82E-02 2,26E-03 577E-03 1,00E-04 8,70E-05 1,62E-04 -2,03E-02

Table 40: Other environmental information describing waste categories - RPM-K, DN 400 mm, manual

Hazardous waste kg 2,00E-02 2,96E-04 | 4,83E-05 | 2,16E-05 | 4,93E-04 | 5,05E-07 | -4,47E-03
Non-hazardous waste disposed kg 1,01E+01 5,87E-01 1,69E-02 4,28E-02 6,03E-04 8,02E-02 -6,08E+00
Radioactive waste disposed/stored kg 6,30E-04 3,88E-06 3,74E-09 2,83E-07 | 553E-09 6.45E-09 | -2,49E-04
Table 41: Environmental information describing output flows - RPM-K, DN 400 mm, manual

" 200 ) a = H L)
Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 1,19E-01 0 0 6,46E+00 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 7,24E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 1,41E-01 0 0
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Table 42: Core environmental impact indicators - RPM-K, DN 400 mm, with the actuator

Impact category

Climate change - Fossil | kg CO2eq | 2,75E+01 | 9,37E-01 1,87E-03 5.88E+01 | 6,82E-02 | 2.37E-01 9,37E-04 | -1,58E+01

Climate change -
Biogenic

Climate change - Land
use and LU change

kg CO2 eq 1,69E-01 8,68E-04 | 168E-02 | 559E-01 | 625E-05 | 599E-06 | 596E-06 | -4,13E-02

kg CO2eq | 1,21E-01 462E-04 | 2,19E-07 | 7,98E-02 | 3,37E-05 | 1,18E-05 | G,82E-07 | -9,85E-02

Climate change kgCO2eq | 2,78E+01 | 9,38E-01 1,86E-02 | 595E+01 | 6.83E-02 | 2,36E-01 9,44E-04 | -1,59E+01
GWP-GHG kg CO2 eq 2,76E+01 | 9,37E-01 5,27E-03 5,89E+01 | 6,82E-02 | 2.37E-01 9,40E-04 | -1,58E+01
. kg CFC11

Ozone depletion eq 6.09E-07 | 2,04E-08 1,55E-11 4,22E-07 1,48E-09 | 3,19E-10 | 2,21E-11 | -3,02E-07
Acidification mol H+ eq 2,71E-01 2,05E-03 | 567E-06 2,64E-01 1,49E-04 | 129E-04 | 667E-06 | -8,57E-02
Eutrophication,

freshwater* kg P eq 1,44E-02 | 6,66E-05 | 2,88E-07 9,21E-02 | 4,85E-06 | 3.81E-06 | 2,46E-07 | -7,47E-03
Eutrophication, marine | kg N eq 348E-02 | 517E-04 | 1,78E-05 573E-02 | 3,76E-05 | 4,82E-05 | 2,50E-06 | -1,62E-02
tEetr’:Z’s‘t’:i‘;‘l’a"°"' molNeq | 8.93E-01 | 5.25E-03 | 2.72E-05 | 424E-01 | 3,82E-04 | 546E-04 | 267E-05 | -1,64E-01
Photochemical ozone kg NMVOC

formation eq 1,22E-01 3,18E-03 1,06E-05 1,24E-01 2.31E-04 | 1,11E-04 9,03E-06 | -7.02E-02

Resource use,

minerals and metals* kg Sb eq 551E-04 | 3,06E-06 | 1,45E-09 3,82E-04 | 2.23E-07 | 1.31E-07 | 1,90E-09 | -8,32E-05

Resource use, fossils* MJ 3,47E+02 | 1,33E+01 1,08E-02 9,51E+02 | 9,68E-01 1.27€-01 2,038-02 | -1,7BE+02

Water use* m? depriv. 2,81E+00 | 549E-02 | -6,07E-05 | 1,01E+01 | 3,99E-03 | 6.66E-03 | 8,60E-04 | -4,83E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 43: Additional environmental impact indicators - RPM-K, DN 400 mm, with the actuator

Impact category

Particulate matter diseaseinc. | 3,34E-06 | 6,98E-08 | 1,24E-10 | 6,35E-07 | 5,08E-09 | 1.43E-09 | 1,44E-10 | -1,32E-06
Human toxicity,

Mo o CTuh 6.30E-07 | 9.44E-09 | 4,09E-11 | 6,66E-07 | 6,87E-10 | 3.11E-09 | 5.87E-12 | -3.76E-07
?:r’;::‘_mx'c"y' CTUh 1.26E-07 | 4,27E-10 | 6,07E-12 | 1,95E-08 | 3,11E-11 | 3.32E-11 | 5.24E-13 | -9,86E-08
Land use* Pt 8.33E+01 | 8,04E+00 | 2,02E-02 | 9,87E+01 | 5,85E-01 | 2,76E-01 | 4,64E-02 | -4,29E+01

lonising radiation™ kBq U-235eq | 2,68E+00 | 1,80E-02 | 1,80E-05 | 2,46E+01 | 1,31E-03 | 522E-04 2,68E-05 | -9,83E-01

FColbXicily; CTUe 2,53E+02 | 6,58E+00 | 7.54E-02 | 2,08E+02 | 4,79E-01 | 1.99E+00 | 8.90E-03 | -7.71E+01
freshwater

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 44: Parameters describing resource use - RPM-K, DN 400 mm, with the actuator

Impact category A1-A3 Ad

Use of renewable MJ, net
primary energy excl. raw calorific 4,71E+01 | 2,09E-01 2,82E-04 | 6,48E+01 | 1,52E-02 | 2,38E-02 | 3,49E-04 | -3,30E+01
materials value

Use of renewable primary | MJ, net

energy resources used as | calorific 0 0 0 0 0 0 0 0
raw materials value
MJ, net

Total use of renewable .
primary energy resources sz:gzﬁc 471E+01 | 2,09E-01 2,82E-04 6,48E+01 1,52E-02 2,38E-02 3,49E-04 -3,30E+01

Use of non-renewable MJ, net
primary energy excl. raw | calorific 3,70E+02 | 1,41E+01 | 1,16E-02 | 1,01E+03 | 1,03E+00 | 1,37E-01 | 2,16E-02 | -1,88E+02
materials value

Use of non-renewable MJ, net

primary energy resources | calorific 0 0 0 0 0 0 0 0
used as raw materials value

Total use of MJ, net

non-renewable primary calorific 3,70E+02 | 1,41E+01 | 1,16E-02 1,01E+03 | 1,03E+00 | 1,37E-01 2.16E-02 | -1,88E+02
energy resources value

Use of secondary
material kg 0 0 0 0 0 0 0 0
MJ, net
Use of renewable .
calorific 0 0 0 0 0 0 0 0
secondary fuels
2 value
MJ, net
g::ozzgonf:;eer;:wab'e calorific 0 0 0 0 0 0 0 0
v value
Use of net fresh water m3 8,80E-02 | 2,54E-03 | 6,49E-03 | 667E-02 | 1,13E-04 | 9,78E-05 | 1,82E-04 | -2,29E-02

Table 45: Other environmental information describing waste categories - RPM-K, DN 400 mm,
with the actuator

Impact category
Hazardous waste kg 2,07E-02 | 3,33E-04 | 542E-05 | 7,17E-02 | 2,42E-05 | 4,06E-03 | 505E-07 | -4,53E-03
Non-hazardous waste disposed kg 1,04E+01 | 6,61E-01 | 1,91E-02 | 5,80E+00 | 4,81E-02 | 1,21E-02 | 8,02E-02 | -6,17E+00

Radioactive waste disposed/stored | kg 6,66E-04 | 4,37E-06 | 4,21E-09 | 5,90E-03 | 3,18E-07 | 1,29E-07 | 6,45E-09 | -2,51E-04

Table 46: Environmental information describing output flows - RPM-K, DN 400 mm, with the actuator

Impact category C1-C2

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 1,34E-01 0 0 7,28E+00 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 7,24E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 1,41E-01 0 0
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Table 47: Core environmental impact indicators - RPMC-K, 200x100 mm, manual

Impact category

Climate change - Fossil kg CO2 eq 1,46E+01 4,19E-01 1.06E-03 3,88E-02 4,12E-03 2,04E-05 -8,04E+00

Climate change - Biogenic | kg CO2 eq 9,47E-02 3,84E-04 9,64E-03 3,65E-05 5,63E-07 1,30E-07 -1,83E-02

Climate change - Land

use and LU change kg CO2 eq 2,71E-02 2,07E-04 1,25E-07 1,92E-05 2,06E-08 1,48E-08 -1,82E-02

Climate change kg CO2 eq 1,47E+01 | 4,20E-01 1,06E-02 3,89E-02 | 4,12E-03 | 2,05E-05 | -8,08E+00
GWP-GHG kg CO2 eq 147E+01 | 4,20E-01 3.00E-03 3,88E-02 | 4,12E-03 | 2,04E-05 | -8,05E+00
Ozone depletion kg CFC11eq | 3.22E-07 | 9,13E-09 8,80E-12 845E-10 | 461E-12 | 4,82E-13 | -1,44E-07
Acidification mol H+ eq 1,61E-01 9,17E-04 3.22E-06 848E-05 | 8,96E-07 | 1,45E-07 | -3,85E-02
S St b kg P eq 7.93E-03 | 2,98E-05 | 164E-07 | 2,76E-06 | 8,94E-00 | 534E-09 | -3,89E-03
freshwater* ' ' ' ' ' ' '
Eutrophication, marine kg N eq 1,95E-02 | 2.31E-04 1,01E-05 2,14E-05 | 527E-07 | 543E-08 | -8,31E-03
Eutrophication, terrestrial | mol N eq 5,78E-01 2,35E-03 1,55E-05 2,17E-04 4,47E-06 5.81E-07 -8,42E-02
O allozone KgNMVOC | 67002 | 142603 | 605606 | 1.32E-04 | 1.12E-06 | 1.96E-07 | -3.76E-02
formation eq

Resource use, minerals

and matals® kg Sb eq 3,70E-04 1,37E-06 8,25E-10 127E-07 | 1,53E-10 | 4,14E-11 | -5,34E-05
Resource use, fossils* MJ 1.80E+02 596E+00 6.16E-03 5.51E-01 6,06E-04 4 41E-04 -8,66E+01
Water use” m? depriv. 8,86E-01 246E-02 | -346E-05 | 2,27E-03 | 219E-05 | 1,87E-05 | 3,49E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 48: Additional environmental impact indicators - RPMC-K, 200x100 mm, manual

Impact category

Particulate matter disease inc. 2,00E-06 3,13E-08 7,07E-11 2,89E-09 3,99E-12 3,13E-12 -6.92E-07
Human toxicity,

non-cancer* CTUh 3,41E-07 4,23E-09 2 33E-1 3.91E-10 9,81E-12 1.28E-13 -1.85E-07
Human toxicity, cancer* | CTUh 7,80E-08 1,91E-10 3.46E-12 1.77E-11 2,32E-13 1,14E-14 -6.07E-08
Land use* Pt 4,92E+01 3.60E+00 1,15E-02 3,33E-01 1,69E-04 1,01E-03 -2,.62E+01
lonising radiation** kBq U-235 eq 1,29E+00 8,06E-03 1,02E-05 7,46E-04 2,10E-06 5,82E-07 -3.30E-01
Ecotoxicity, freshwater CTUe 1,58E+02 2,84E+00 427E-02 2,72E-01 8,78E-03 1,93E-04 -4.36E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 49: Parameters describing resource use - RPMC-K, 200x100 mm, manual

Impact category
: MJ, net
Use of renewable pimary | cooi6e | 1738401 | 936E-02 | 160E-04 | 866E-03 | 3,54E-05 | 7.58E-06 | -1,03E+401
energy excl. raw materials Vaile
Use of renewable primary MJ, net
energy resources used as calorific 0 0 0 0 0 0 0
raw materials value
MJ, net
jGtafluserofiregenatio calorific | 1,73E+01 | 9,36E-02 | 1,60E-04 | 866E-03 | 3,54E-05 | 7.58E-06 | -1,03E+01
primary energy resources value
Use of non-renewable MJ, net
primary energy excl. raw calorific 1,92E+02 6.33E+00 6,57E-03 5,86E-01 6,67E-04 4,70E-04 -9,18E+01
materials value
Use of non-renewable MJ, net
primary energy resources calorific 0 0 0 0 0 0 0
used as raw materials value
MJ, net
Total use of non-renewable -
primary energy resources calorific 1,92E+02 6,33E+00 6,57E-03 5,86E-01 6,67E-04 4,70E-04 -9,18E+01
value
Use of secondary material kg 0 0 0 0 0 0 0
MJ, net
Use of renewable secondary calorific 0 0 0 0 0 0 0
fuels
value
MJ, net
L oe or pon rergivable calorific | 0 0 0 0 0 0 0
i value
Use of net fresh water m3 5,00E-02 1,44E-03 3,69E-03 6,41E-05 5,66E-05 1.03E-04 -1,30E-02

Table 50: Other environmental information describing waste categories - RPMC-K, 200x100 mm, manual

Impact category Unit | A1-A3

Hazardous waste kg 1,26E-02 1,49E-04 | 3,09E-05 1,38E-05 | 4,64E-05 1,10E-08 | -2,28E-03
Non-hazardous waste disposed kg 5,75E+00 2,96E-01 1,08E-02 2,74E-02 5,67E-05 1,74E-03 -3.45E+00
Radioactive waste disposed/stored kg 3,18E-04 1,96E-06 | 2.39E-09 1,81E-07 | 5,20E-10 1,40E-10 | -8,30E-05

Table 51: Environmental information describing output flows - RPMC-K, 200x100 mm, manual

Impact category

A1-A3

A4

c1-C2

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 7.61E-02 0 0 4.19E+00 | O 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 6,82E-03 0 0
Exported energy, heat MJ 0 0 0 0 0 1.33E-02 0 0
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Table 52: Core environmental impact indicators - RPMC-K, 200x100 mm, with the actuator

Impact category

S(')'g‘s‘;te Ehangel kgCO2eq | 1,53E+01 | 1,12E+01 | 1.20E-03 | 1,12E+01 | 4,36E-02 | 1,27E-01 | 1,456-05 | -8,18E+00

gi'g;::]eiccha"ge i kgCO2eq | 101E-01 | 1,06E-01 | 1,08E-02 | 1,06E-01 | 3,99E-05 | 5.63E-07 | 9,24E-08 | -1,86E-02

Climate change - Land

use and LU change | K9CO2eq | 278E-02 | 152E-02 | 140E-07 | 152E-02 | 2.15E-05 | 748E-06 | 1,06E-08 | -1.83E-02

Climate change kg CO2eq | 1,54E+01 | 1,13E+01 | 120E-02 | 1.13E+01 | 4,37E-02 | 1.27E-01 | 1,46E-05 | -8,.21E+00

GWP-GHG kgCO2eq | 147E+01 | 420E-01 | 3,00E-03 | 0,00E+00 | 3,88E-02 | 4,12E-03 | 2.04E-05 | -8.05E+00
. kg CFC11

Ozone depletion i 3,38E-07 | 8,02E-08 | 993E-12 | 8,02E-08 | 9,50E-10 | 1,77E-10 | 3,43E-13 | -147E-07

Acidification mol H+eq | 164E-01 | 501E-02 | 364E-06 | 501E-02 | 9,53E-05 | 7.77E-05 | 1,09E-07 | -3,91E-02

Eutrophication,

A e kg P eq 833E-03 | 1,75E-02 | 1.85E-07 | 1,75E-02 | 3,10E-06 | 2.40E-06 | 3.81E-09 | -3,94E-03

Eutrophication, marine | kg N eq 2,03E-02 | 1,09E-02 | 1,14E-05 | 1,09E-02 | 2,40E-05 | 2,78E-05 | 3.87E-08 | -8.48E-03

ti‘r‘::’s':r?;'fatm"' molNeq | 586E-01 | 806E-02 | 1,75E-05 | 8,06E-02 | 2,44E-04 | 3,24E-04 | 4,14E-07 | -8 59E-02

Photochemical ozone | kg NMVOC

bl e 7.01E-02 | 2,37E-02 | 6.83E-06 | 2.37E-02 | 1,48E-04 | 6,43E-05 | 1,.40E-07 | -3,83E-02

Resource use,

minerals and metals* | K9S0 €d | 373E-04 | 726E-05 | 931E-10 | 7.26E-05 | 143E-07 | 8,34E-08 | 2,95E-11 | -543E-05

Resource use, fossils* | MJ 1,90E+02 | 1,.81E+02 | 6,96E-03 | 1.81E+02 | 6,19E-01 | 7.83E-02 | 3,15E-04 | -8.81E+01

Water use* m® depriv. | 9,63E-01 | 1,92E+00 | -3,89E-05 | 1,92E+00 | 2,55E-03 | 4,15E-03 | 1.33E-05 | 3.56E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 53: Additional environmental impact indicators - RPMC-K, 200x100 mm, with the actuator

Impact category

Particulate matter disease inc. 2,05E-06 | 1,21E-07 | 7,97E-11 | 1,21E-07 | 3,25E-09 | 8,96E-10 2,23E-12 | -7,04E-07
Human toxicity,

non-cancer* CTUh 3,49E-07 | 1,27E-07 | 2,62E-11 | 1,27E-07 4,39E-10 | 1,94E-09 9,10E-14 | -1,88E-07
'c*:r:‘;::‘,wx'c'ty' CTUh 7.94E-08 | 3,72E-09 | 3,90E-12 | 3,72E-09 | 1,99E-11 | 1,99E-11 | 8,11E-15 | -6,17E-08
Land use* Pt 519E+01 | 1,88E+01 | 1,30E-02 | 1.88E+01 | 3,74E-01 | 1,77E-01 | 7,19E-04 | -2,68E+01
lonising radiation*™ kBqU-235eq | 1,38E+00 | 4,68E+00 | 1,16E-05 | 4,68E+00 | 8,38E-04 | 3,23E-04 4,15E-07 | -3,34E-01
Ecotoxicity, freshwater | CTUe 1,61E+02 | 3,96E+01 | 4,84E-02 | 3,96E+01 | 3,06E-01 | 1,22E+00 | 1,38E-04 | -4,45E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.
** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 54: Parameters describing resource use - RPMC-K, 200x100 mm, with the actuator

Impact category A1-A3 Ad
Use of renewable MJ, net
primary energy excl. raw | calorific 1,78E+01 | 1,23E+01 | 1,81E-04 | 1,23E+01 | 9,73E-03 | 1,561E-02 | 540E-06 | -1,04E+01
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific 0 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable -
primary energy resources \c;::zzﬁc 1,78E+01 | 1.23E+01 | 1,81E-04 | 1,23E+01 | 9,73E-03 | 1,51E-02 | 540E-06 | -1.04E+01
Use of non-renewable MJ, net
primary energy excl. raw calorific 2,03E+02 | 1,92E+02 | 7,41E-03 | 1,92E+02 | 6.58E-01 8,39E-02 | 3,35E-04 | -9,33E+01
materials value
Use of non-renewable MJ, net
primary energy resources | calorific 0 0 0 0 0 ] 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific 2,03E+02 | 1,92E+02 | 7,41E-03 | 1,92E+02 | 6,58E-01 | 8,39E-02 | 3,35E-04 | -9,33E+01
energy resources value
Use of secondary
b ool kg 0 0 0 0 0 0 0 0
MJ, net
Use of renewable S
secondary fuels calorific 0 0 0 0 0 0 0 0
value
MJ, net
Use of non renewable -
secondary fuels calorific 0 0 0 0 0 0 0 0
value
Use of net fresh water m3 5,64E-02 1,63E-03 4,16E-03 4,27E-02 7,23E-05 6,27E-05 1,17E-04 -1,46E-02

Table 55: Other environmental information describing waste categories - RPMC-K, 200x100 mm,
with the actuator

Impact category Unit | A1-A3 Ad

Hazardous waste kg 1.31E-02 | 1,36E-02 | 3,48E-05 | 1,36E-02 | 1,55E-05 | 2,33E-03 | 7,83E-09 | -2,32E-03

Non-hazardous waste disposed kg 6,04E+00 | 1,10E+00 | 1,22E-02 | 1,10E+00 | 3,08E-02 | 7,43E-03 | 1,24E-03 | -3,52E+00

Radioactive waste disposed/stored | kg 3.40E-04 | 1,12E-03 | 2,70E-09 | 1,12E-03 | 2,04E-07 | 7.99E-08 | 1,00E-10 | -8,40E-05

Table 56: Environmental information describing output flows - RPMC-K, 200x100 mm, with the actuator

Impact category A1-A3 Ad B1-B7 | C1-C2

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 868E-02 | 0O 0 4,72E+00 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 4,86E-03 0 0
Exported energy, heat MJ 0 0 0 0 0 9,50E-03 0 0
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Table 57: Core environmental impact indicators - RPMC-K, 300x300 mm, manual

Impact category

Climate change - Fossil kg CO2 eq 2,65E+01 6,69E-01 1,69E-03 6,17E-02 7,01E-03 3,47E-05 -1,47E+01

Climate change - Biogenic | kg CO2 eq 1,59E-01 6,13E-04 1,52E-02 5,65E-05 9,58E-07 2,21E-07 -3,67E-02

Climate change - Land

use and LU change kg CO2 eq 8,99E-02 3,30E-04 1,98E-07 3,05E-05 3,50E-08 2,52E-08 -7,10E-02

Climate change kg CO2 eq 2,57E+01 6.70E-01 1,68E-02 6,18E-02 7,02E-03 3,49E-05 -1,48E+01
GWP-GHG kg CO2 eq 2,56E+01 6,69E-01 4 77E-03 6,17E-02 7,01E-03 3,48E-05 -1,47E+01
Ozone depletion kg CFC11eq | 5.61E-07 1,46E-08 1,40E-11 1,34E-09 7.85E-12 8,19E-13 -2.75E-07
Acidification mol H+ eq 2,67E-01 1,46E-03 5,12E-06 1,35E-04 1,52E-06 2 47E-07 -7,65E-02
Eutrophication, ] ] I
freshwater* kg P eq 1,35E-02 4,75E-05 2,60E-07 4,39E-06 1,52E-08 9,09E-09 7,01E-03
Eutrophication, marine kg N eq 3,30E-02 3,69E-04 1,61E-05 3,40E-05 8,97E-07 9,23E-08 -1,51E-02
Eutrophication, terrestrial | mol N eq 9,16E-01 3,75E-03 2,46E-05 3,46E-04 7,60E-06 9.88E-07 -1,53E-01
e calipzone kgNMVOC | 1 14e:01 | 2.27E-03 | 9,63E-06 | 2,00E-04 | 1.90E-06 | 334607 | -6,66E-02
formation eq

Resource use, minerals

and metals* kg Sb eq 5,75E-04 2,19E-06 1,31E-09 2,02E-07 2,61E-10 7,04E-11 -8,49E-05
Resource use, fossils* MJ 3,15E+02 9.50E+00 9,81E-03 8,76E-01 1,03E-03 7.51E-04 -1,63E+02
Water use* m? depriv. 2,1E+00 3.92E-02 -5,49E-05 3,61E-03 3,72E-05 3,18E-05 -5,88E-02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these resuits are high or as there
is limited experience with the indicator.

Table 58: Additional environmental impact indicators - RPMC-K, 300x300 mm, manual

Impact category

Particulate matter disease inc. 3,30E-06 4,98E-08 1,12E-10 4,60E-09 6,79E-12 5,32E-12 -1,25E-06
Human toxicity, L ) 3 L :
non-cancer* CTUh 5,98E-07 6,74E-09 3.70E-11 6,22E-10 1,67E-11 2,17E-13 3,47E-07
Human toxicity, cancer* | CTUh 1,27E-07 3,05E-10 549E-12 2,81E-11 3,94E-13 1,94E-14 -9,89E-08
Land use* Pt 8,05E+01 5,74E+00 1,83E-02 5,30E-01 2,87E-04 1,72E-03 -4 27E+01
lonising radiation** kBg U-235 eq 2,36E+00 1,29E-02 1,63E-05 1,19E-03 3.57E-06 9,91E-07 -8,03E-01
Ecotoxicity, freshwater CTUe 2,53E+02 4,70E+00 6,81E-02 4,33E-01 1,49E-02 3,29E-04 -7,47E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

“ Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materiais is also not measured by this indicator.
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Table 59: Parameters describing resource use - RPMC-K, 300x300 mm, manual

Impact category
. MJ, net
Use of renewable primary -
energy excl. raw materials ﬁ:zzﬁc 3,90E+01 1,49E-01 2,55E-04 1,38E-02 6,02E-05 1,29E-05 -2,65E+01
Use of renewable primary MJ, net
energy resources used as calorific 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable -
primary energy resources sg:zzﬁc 3,90E+01 1,49E-01 2,55E-04 1,38E-02 6,02E-05 1,29E-05 -2,65E+01
Use of non-renewable MJ, net
primary energy excl. raw calorific 3,36E+02 1,01E+01 1,04E-02 9,32E-01 1.12E-03 7.99E-04 -1.73E+02
materials value
Use of non-renewable MJ, net
primary energy resources calorific 0] 0 0 0 0 0 0
used as raw materials value
MJ, net
Total use of non-renewable o
primary energy resources calorific 3,36E+02 1,01E+01 1,04E-02 9,32E-01 1,12E-03 7,99E-04 -1,73E+02
value
Use of secondary material kg 0 o] 0 0 0 0 0
MJ, net
Use of renewable secondary calorific 0 0 0 0 0 0 0
fuels
value
MJ, net
Use of non renewable .
secondary fuels calorific 0 0 0 0 0 0 0
value
Use of net fresh water m3 7,96E-02 2,30E-03 5,88E-03 1,02E-04 8,85E-05 1,65E-04 -2,07E-02

Table 60: Other environmental information describing waste categories - RPMC-K, 300x300 mm, manual

Hazardous waste kg 2,03E-02 2,38E-04 4,90E-05 2,19E-05 7,89E-05 1,87E-08 -4.20E-03
Non-hazardous waste disposed kg 9.84E+00 4.72E-01 1,72E-02 4,35E-02 9,65E-05 2,97E-03 -5,95E+00
Radioactive waste disposed/stored kg 5,85E-04 3,12E-06 3,80E-09 2,88E-07 8,84E-10 2,39E-10 -2,04E-04

Table 61: Environmental information describing output flows - RPMC-K, 300x300 mm, manual

Impact category Unit A1-A3 Ad B1-B7 | C1-C2 | C3

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 1,21E-01 0 0 6,67E+00 | O 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 1.16E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 2,26E-02 0 0
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Table 62: Core environmental impact indicators - RPMC-K, 300x300 mm, with the actuator

Impact category

gg’s“s‘i’lte Changer kgCO2eq | 2,96E+01 | 7,50E-01 | 1,80E-03 | 7,86E+00 | 6,91E-02 | 1.96E-01 | 1,45E-05 | -1,49E+01

gi'g;:::ccha"ge . kgCO2eq | 1,72E-01 | 6,87E-04 | 1,70E-02 | 7,46E-02 | 6.33E-05 | 9,58E-07 | 9,24E-08 | -3.70E-02

Climate change - Land . : :

use and LU change kgCO2eq | 9.66E-02 | 3,70E-04 | 2,22E-07 | 1,07E-02 | 3.41E-05 | 1,16E-05 | 1,06E-08 | -7.11E-02

Climate change kgCO2eq | 2.99E+01 | 751E-01 | 1.89E-02 | 7,94E+00 | 6,92E-02 | 196E-01 | 146E-05 | -1,50E+01

GWP-GHG kgCO2eq | 2.98E+01 | 7,50E-01 | 5,34E-03 | 589E+01 | 6,91E-02 | 1,96E-01 | 1.46E-05 | -1,49E+01
. kg CFC11

Ozone depletion s 627607 | 1,63E-08 | 157E-11 | 6,63E-08 | 1,50E-00 | 2,73E-10 | 343E-13 | -2,78E-07

Acidification mol H+eq | 325E-01 | 1,64E-03 | 5,74E-06 | 3,52E-02 | 1,51E-04 | 1,20E-04 | 1.03E-07 | -7,73E-02

Eutrophication,

e kg P eq 1,82E-02 | 533E-05 | 2,92E-07 | 123E-02 | 4.91E-06 | 3,73E-06 | 3.81E-00 | -7,08E-03

Eutrophication, marine | kg N eq 3.89E-02 | 4,14E-04 | 1,81E-05 | 7,64E-03 3,81E-05 | 4,30E-05 3.87E-08 | -1,54E-02

i‘r’:;‘;'::i':l’am"' mol N eq 9,84E-01 | 420E-03 | 2.76E-05 | 566E-02 | 3,87E-04 | 5,02E-04 | 4,14E-07 | -1.55E-01

Photochemical ozone | kg NMVOC

. i 1,37E-01 | 2,55E-03 | 1,08E-05 | 166E-02 | 2,34E-04 | 9,.95E-05 | 1,40E-07 | -6,75E-02

Resource use,

mimerale and metals | 9 Sb e 1,08E-03 | 245E-06 | 1.47E-09 | 510E-05 | 2,26E-07 | 1,20E-07 | 2,.95E-11 | -8,59E-05

Resource use, fossils* | MJ 3,64E+02 | 1,07E+01 | 1,10E-02 1,27E+02 9,81E-01 | 1,21E-01 3.15E-04 | -1,65E+02

Water use* m?depriv. | 3,23E+00 | 4,39E-02 | -6,16E-05 | 1,35E+00 | 4,05E-03 | 6,44E-03 | 1,33E-05 | -5,08E-02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 63: Additional environmental impact indicators - RPMC-K, 300x300 mm, with the actuator

Impact category

Particulate matter | diseaseinc. | 3.67E-06 | 559E-08 | 1,26E-10 | 8,48E-08 | 515E-09 | 1.39E-09 | 2,23E-12 | -1.26E-06
Kitiman toxicity; CTUh 1.17E-06 | 7,56E-09 | 4,14E-11 | 8,90E-08 | 6,96E-10 | 3.02E-00 | 9,10E-14 | -3,50E-07
non-cancer

E:r:g::‘.w’“c“y' CTUh 146E-07 | 3,42E-10 | 6,16E-12 | 2,61E-09 | 3,15E-11 | 3,09E-11 | 8,11E-15 | -1,00E-07
Land use* Pt 1.03E+02 | 6,44E+00 | 2,05E-02 | 1,32E+01 | 5,93E-01 | 2,74E-01 | 7.19E-04 | -4.35E+01
lonising radiation** | kBq U-235eq | 2.65E+00 | 1,44E-02 1,83E-05 | 3,28E+00 | 1,33E-03 | 5,01E-04 4,16E-07 | -8,08E-01
Ecotoxicity,

Pl CTUe 3.13E+02 | 5,27E+00 | 7,62E-02 | 2,78E+01 | 4.85E-01 | 1,90E+00 | 1.38E-04 | -7,57E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.
*“* Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 64: Parameters describing resource use - RPMC-K, 300x300 mm, with the actuator

Impact category

Use of renewable MJ, net
primary energy excl. raw | calorific 4,42E+01 | 1,67E-01 | 2,85E-04 | 8,65E+00 | 1,54E-02 | 2,35E-02 | 540E-06 | -2.67E+01
materials value

Use of renewable primary | MJ, net

energy resources used as | calorific 0 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable -
primary energy resources Sz:ggﬁc 442E+01 | 1,67E-01 | 2,85E-04 | 865E+00 | 1,54E-02 | 2,35E-02 | 540E-06 | -2,67E+01
Use of non-renewable MJ, net

primary energy excl. raw calorific 3,88E+02 | 1,13E+01 | 1,17E-02 1,356+02 | 1,04E+00 | 1,30E-01 3,35E-04 | -1,75E+02
materials value

Use of non-renewable MJ, net

primary energy resources | calorific 0 0 0 0 0 0 0 0
used as raw materials value

Total use of MJ, net

non-renewable primary calorific 3,88E+02 | 1,13E+01 | 1,17E-02 | 1,35E+02 | 1,04E+00 | 1,30E-01 | 3,35E-04 | -1.75E+02
energy resources value

Use of secondary

atenal kg 0 0 0 0 0 0 0 0

MJ, net
Use of renewable -

calorific 0 0 0 0 0 0 0 0
secondary fuels AT

MJ, net
Use of non renewable e

calorific 0 0 0 0 0 0 0 0
secondary fuels vallie
Use of net fresh water m3 8,93E-02 2,58E-03 6,59E-03 6,77E-02 1,156E-04 9,93E-05 1,85E-04 -2,32E-02

Table 65: Other environmental information describing waste categories - RPMC-K, 300x300 mm,
with the actuator

Hazardous waste kg 2,94E-02 | 2,67E-04 | 550E-05 | 9,57E-03 | 2,46E-05 | 3,60E-03 | 7,83E-09 | -4,25E-03
Non-hazardous waste disposed kg 1,12E+01 | 529E-01 | 1,93E-02 | 7,75E-01 | 4,88E-02 | 1,15E-02 | 1,24E-03 | -6,04E+00
Radioactive waste disposed/stored | kg 6,69E-04 | 3.50E-06 | 4,26E-09 | 7,88E-04 | 3,23E-07 | 1,24E-07 | 1,00E-10 | -2,05E-04

Table 66: Environmental information describing output flows - RPMC-K, 300x300 mm, with the actuator

Impact category B1-B7 | C1-C2

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 1,36E-01 | O 0 7,48E+00 0 0
Materials for energy recovery ka 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 1,16E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 2,26E-02 0 0
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Table 67: Core environmental impact indicators - RPMC-K, 600x600 mm, manual

Impact category

Climate change - Fossil kg CO2 eq 8,95E+01 1,94E+00 4,89E-03 1,80E-01 2,32E-02 1,16E-04 -5,66E+01

Climate change - Biogenic | kg CO2 eq 5,26E-01 1,78E-03 4,39E-02 1,65E-04 3,17E-06 7,30E-07 -1,62E-01

Climate change - Land

use and LU change kg CO2 eq 6,07E-01 9,58E-04 5,74E-07 8,90E-05 1,16E-07 8,36E-08 -5,18E-01

Climate change kgCO2eq | 9.07E+01 | 1,94E+00 | 4,88E-02 | 1.81E-01 | 2,32E-02 | 1,16E-04 | -5,73E+01
GWP-GHG kgCO2eq | 8,44E+01 | 1,80E+00 | 2,87E-03 | 1,67E-01 | 2,32E-02 | 1,03E-04 | -5,34E+01
Ozone depletion kg CFC11eq | 1,96E-06 | 4,22E-08 | 405E-11 | 3.93E-09 | 260E-11 | 271E12 | -1,13E-06
Acidification mol H+eq | 848E-01 | 424E-03 | 148E-05 | 3,04E-04 | 505E-06 | 817E-07 | -3,34E-01
E:;’ﬁxz:f."m' kg P eq 456E-02 | 1,38E-04 | 7.55E-07 | 1,28E-05 | 5,03E-08 | 3,01E-08 | -2.64E-02
Eutrophication, marine kg N eq 1,09E-01 1,07E-03 4,67E-05 9,94E-05 2,97E-06 3,06E-07 -5,79E-02
Eutrophication, terrestrial | mol N eq 2.57E+00 1,09E-02 7,13E-05 1,01E-03 2,52E-05 3.27E-06 -5,82E-01
forr‘g::tci::mica' ozane :g NMVOC | 384c.01 | 6,58E-03 | 279E:05 | 6,12E-04 | 6.30E-06 | 1,11E-06 | -2.42E-01
:::?;‘;‘t’ael s“.se' minerals | o Sbeq 153E-03 | 6,34E-06 | 3.80E-09 | 589E-07 | 864E-10 | 2,33E-10 | -2,43E-04
Resource use, fossils* MJ 1,12E+03 2, 76E+01 2,84E-02 2,56E+00 3,41E-03 2,49E-03 -6,56E+02
Water use* m?® depriv. 118E+01 | 1,14E-01 | -1,59E-04 | 1,06E-02 | 123E-04 | 1,05E-04 | -4,76E+00

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 68: Additional environmental impact indicators - RPMC-K, 600x600 mm, manual

Impact category

Particulate matter disease inc. 1,02E-05 1,45E-07 3,25E-10 1,34E-08 2,25E-11 1,76E-11 -4,66E-06
uman toxely. CTUh 213E-06 | 1.96E-08 | 1,07E-10 | 1,82E-09 | 552E-11 | 7,19E-13 | -1.39E-06
Human toxicity, cancer* | CTUh 3,85E-07 8,84E-10 1,59E-11 8,22E-11 1.31E-12 6,41E-14 -3.02E-07
Land use* Pt 2,45E+02 1,67E+01 5,29E-02 1,55E+00 9,560E-04 5,68E-03 -1.31E+02
lonising radiation** kBq U-235 eq 9,09E+00 3.73E-02 4,72E-05 3.47E-03 1,18E-05 3.28E-06 -4 39E+00
Ecotoxicity, freshwater CTUe 7,23E+02 1,36E+01 1,97E-01 1,27E+00 | 4,94E-02 1,09E-03 -2.54E+02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these resuits are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 69: Parameters describing resource use - RPMC-K, 600x600 mm, manual

Impact category
. MJ, net
Use of renewable primary o
energy excl. raw materials Sg:zgﬁc 1,99E+02 4,33E-01 7,37E-04 4,03E-02 1,99E-04 4,27E-05 -1,52E+02
Use of renewable primary MJ, net
energy resources used as calorific 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable -
primary energy resources Sz:zgﬁc 1,98E+02 4,33E-01 7.37E-04 4,03E-02 1,99E-04 4,27E-05 -1,52E+02
Use of non-renewable MJ, net
primary energy excl. raw calorific 1.18E+03 2,93E+01 3,03E-02 2,72E+00 3,70E-03 2,65E-03 -6,97E+02
materials value
Use of non-renewable MJ, net
primary energy resources calorific 0 0 0 0 0 0 0
used as raw materials value
MJ, net
Total use of non-renewable s
primary energy resources x:ggﬁc 1,19E+03 2,93E+01 3,03E-02 2,72E+00 3,70E-03 2,65E-03 -6,97E+02
Use of secondary material kg 0 0 0 0 0 0 0
MJ, net
Use of renewable secondary calorific 0 0 0 0 0 0 0
fuels
value
MJ, net
:’:ceozfdgm fLee’;:“’ab'e caloriic | 0 0 0 0 0 0 0
v value
Use of net fresh water m3 2,31E-01 6,66E-03 1,70E-02 2,96E-04 2,56E-04 477E-04 -5,99E-02

Table 70: Other environmental information describing waste categories - RPMC-K, 600x600 mm, manual

Hazardous waste kg 6.01E-02 6,90E-04 142E-04 | 6,41E-05 | 261E-04 | 6,19E-08 | -1,63E-02
Non-hazardous waste disposed kg 3,36E+01 1,37E+00 4,98E-02 1.27E-01 3,19E-04 9,82E-03 -2,06E+01
Radioactive waste disposed/stored kg 2,28E-03 9,06E-06 1,10E-08 | 8,42E-07 | 2,93E-09 | 7.90E-10 | -1,12E-03

Table 71: Environmental information describing output flows - RPMC-K, 600x600 mm, manual

Impact category C1-C2

Components for re-use 0 0 0 0 0 0 0
Materials for recycling kg 0 0 3,51E-01 0 0 1.93E+01 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 o]
Exported energy, electricity MJ 0 0 0 0 0 3.84E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 7,51E-02 0 0
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Table 72: Core environmental impact indicators - RPMC-K, 600x600 mm, with the actuator

Impact category

,?g’s';‘?lte U200 kg CO2eq | 9,07E+01 | 1,95E+00 | 4,90E-03 | 2,74E+00 | 1.78E-01 | 4,73E-01 | 1,03E-04 | -5,14E+01

g;:)’;::ﬁ:ha"ge . kgCO2eq | 506E-01 | 1,78E-03 | 4,40E-02 | 2,60E-02 | 1,63E-04 | 3,17E-06 | 6,57E-07 | -1,47E-01

Climate change - Land

use and LU change kgCO2eq | 563E-01 | 961E-04 | 574E-07 | 3,71E-03 | 8,78E-05 | 2.73E-05 | 7,52E-08 | -4.67E-01

Climate change kgCO2eq | 9,17E+01 | 1,95E+00 | 4,89E-02 | 2,77E+00 | 1,78E-01 | 4,72E-01 | 1,04E-04 | -5.20E+01

GWP-GHG kgCO2eq | 9,11E+01 | 1,95E400 | 1,38E-02 | 530E+01 | 1,78E-01 | 4,73E-01 | 1,04E-04 | -5 15E+01
. kg CFC11

Ozone depletion o 193E-06 | 4,24E-08 | 4,06E-11 | 1,96E-08 | 3,87E-09 | 6,56E-10 | 2.44E-12 | -1.03E-06

Acidification mol H+eq | 9,02E-01 | 4,25E-03 | 1,49E-05 | 123E-02 | 3.89E-04 | 2,85E-04 | 7.356-07 | -3,03E-01

euphication, kg P eq 523E-02 | 1,38E-04 | 7,56E-07 | 4,29E-03 | 1,26E-05 | 876E-06 | 2,71E-08 | -2,39E-02

freshwater* ' ' ’ ' ’ ' ' '

Eutrophication, marine | kg N eq 1,13E-01 1,07E-03 | 4,67E-05 | 2,66E-03 9,81E-05 1,03E-04 | 2,75E-07 | -5,27E-02

g‘r‘:_;"s‘t’r'?:l’a"°"' molNeq | 2.48E+00 | 1,09E-02 | 7,14E-05 | 1,97E-02 | 9.97E-04 | 1,19E-03 | 2.94E-06 | -5.29E-01

Photochemical ozane | kgNMVOC | 4 44 01 | 660E-03 | 2.79E-05 | 579E-03 | 6.04E-04 | 2.37E-04 | 8.95E-07 | -2.20E-01

formation eq

Resource use,

minerale and metals+ | K9 Sbeq | 2.58E:03 | 6,36E-06 | 3,81E-09 | 1.78E-05 | 582E-07 | 3.04E-07 | 210E-10 | -2,21E-04

Resource use, fossils* | MJ 112E+03 | 2.76E+01 | 2,84E-02 | 4,42E+01 | 2,53E400 | 2,86E-01 | 2,24E-03 | -5,95E+02

Water use* m?depriv. | 1,28E+01 | 1,14E-01 | -1,60E-04 | 4,70E-01 | 1,04E-02 | 1,52E-02 | 9,48E-05 | -4,26E+00

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these resuits are high or as there
is limited experience with the indicator.

Table 73: Additional environmental impact indicators - RPMC-K, 600x600 mm, with the actuator

Impact category

Particulate matter disease inc. 1,01E-05 1,45E-07 3,26E-10 | 2,96E-08 1,33E-08 | 3,27E-09 1,58E-11 -4 23E-06
Human toxicity,

non-cancer* CTUh 3,25E-06 1,96E-08 1,07E-10 | 3,10E-08 1,79E-09 | 7,10E-09 | 6,47E-13 | -1,26E-06
;':’:"c::‘.m’“c'ty' CTUh 3,92E-07 | 8,87E-10 | 1,59E-11 [ 9,09E-10 | 8,11E-11 | 7,31E-11 | 577E-14 | -2,74E-07
Land use* Pt 2,73E+02 1,67E+01 5,30E-02 | 4,59E+00 1,63E+00 | 6,43E-01 5 1E-03 -1,20E+02
lonising radiation** kBq U-235 eq | 8,96E+00 3,74E-02 4,73E-05 1.14E+00 3,42E-03 1,18E-03 | 2,95E-06 | -3,96E+00
Ecotoxicity,

freshwater CTUe 7,95E+02 1,37E+01 1.97E-01 9,70E+00Q 1,25E+00 | 4,48E+00 | 9,81E-04 | -2,31E+02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these resuilts are high or as there
is limited experience with the indicator.
“* Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also hot measured by this indicator.
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Table 74: Parameters describing resource use - RPMC-K, 600x600 mm, with the actuator

Impact category A1-A3 Ad
Use of renewable MJ, net
primary energy excl. raw | calorific 1,92E+02 | 4,34E-01 | 7,38E-04 | 3,02E+00 | 3,97E-02 | 551E-02 | 3,84E-05 | -1,37E+02
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific 0 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable = | o\ ine | 1 9pE+02 | 434E:01 | 7,38E:04 | 3,02E+00 | 3,97E-02 | 551E-02 | 3,84E-05 | -1,37E+02
primary energy resources | o
Use of non-renewable MJ, net
primary energy excl. raw calorific 1.20E+03 | 2,94E+01 | 3,03E-02 | 4,69E+01 | 2,69E+00 | 3,07E-01 | 2,38E-03 | -6,32E+02
materials value
Use of non-renewable MJ, net
primary energy resources | calorific 0.00E+00 | O 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific 1,20E+03 | 2,94E+01 | 3,03E-02 | 4.69E+01 | 2,69E+00 | 3,07E-01 | 2,38E-03 | -6,32E+02
energy resources value
Use of secondary
matelal kg 0,00E+00 | O 0 0 0 0 0 0
MJ, net
Use of renewable - .
calorific 0,00E+00 | O 0 0 0 0 0 0
secondary fuels s
MJ, net
Use of non renewable -
secondary fuels calorific 0,00E+00 | O 0 0 0 0 0 0
value
Use of net fresh water m3 2,56E-01 7,40E-03 1,89E-02 1,94E-01 3,29E-04 2,85E-04 5,30E-04 -6,66E-02

Table 75: Other environmental information describing waste categories - RPMC-K, 600x600 mm,

with the actuator

Hazardous waste kg 7,57E-02 | 6,92E-04 1,42E-04 | 3,34E-03 | 6.33E-05 | 8,59E-03 | 5,57E-08 | -1,48E-02
Non-hazardous waste disposed kg 3,36E+01 | 1,37E+00 | 4.98E-02 | 2,70E-01 | 1,26E-01 | 2,72E-02 | 8,84E-03 | -1,87E+01
Radioactive waste disposed/stored | kg 2,24E-03 | 9,08E-06 1,10E-08 | 2.75E-04 | 831E-07 | 2,92E-07 | 7,11E-10 | -1,02E-03

Table 76: Environmental information describing output flows - RPMC-K, 600x600 mm, with the actuator

Impact category

C1-C2 | C3

Components for re-use kg 0 0 0 0 0 0 0 0
Materials for recycling kg 0 0 3,90E-01 0 0 2,15E+01 0 0
Materials for energy recovery kg 0 0 0 0 0 0 0 0
Exported energy, electricity MJ 0 0 0 0 0 3,84E-02 0 0
Exported energy, heat MJ 0 0 0 0 0 7.61E-02 0 0

- Page 38
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Table 77. Core environmental impact indicators - RPM-V, DN 80 mm

Climate change -
Fossil

kgCO2eq | 6,55E+00 | 3,06E-01 | 2,57E-02 | 1,22E+02 | 1,46E-02 | 1.88E-01 6,31E-05 | -1,97E+00

Climate change -

Biogenic kgCO2eq | -6,78E-02 | 2,06E-04 | 447E-06 | 1,43E+00 | 9,87E-06 | 6,78E-02 | 3,59E-07 | -2,57E-03

Climate change - Land

use and LU change kg CO2eq | 8,62E-03 1,02E-04 | 9,26E-08 | 2,00E-01 | 4,87E-06 | 3,45E-05 1.63E-08 | -1,05E-03

Climate change kgCO2eq | 6.49E+00 | 3.06E-01 | 2,57E-02 | 1,24E+02 | 1.46E-02 | 2,56E-01 | 6.35E-05 | -1,97E+00
GWP-GHG kgCO2eq | 674E+00 | 3.06E-01 | 2,57E-02 | 1,23E402 | 1.47E-02 | 3,09E-01 | 7.40E-05 | -1,98E+00
. kg CFC11

Ozone depletion & 933E-08 | 6,08E-00 | 822E-12 | 8,84E-07 | 2.01E-10 | 3,38E-10 | 1,98E-12 | -1,07E-08
Acidification mol H+ eq | 8.04E-02 | 6.37E-04 | 5.50E-06 | 5.42E-01 | 305E-05 | 2,24E-04 | 6.96E-07 | -8,14E-03
Eutrophication,

L kg P eq 474E-03 | 2.07E-05 | 6,14E-08 | 1,86E-01 | 9.91E-07 | 1,20E-05 | 1.06E-07 | -B,38E-04
Eutrophication, marine | kg N eq 8,72E-03 | 153E-04 | 3.27E-06 | 1,18E-01 | 7,326-06 | 9.30E-05 | 1.73E-07 | -1,86E-03
i‘::;‘;‘t’r'i‘:lam"' molNeq | 1.89E-01 | 165E-03 | 2,77E-05 | 8,77E-01 | 7.89E-05 | 7,32E-04 | 1.86E-06 | -1,90E-02
Photochemical ozone kg NMVOC

kil o 2,00E-02 | 1,06E-03 | 6.92E-06 | 257601 | 506E-05 | 1,85E-04 | 6,82E-07 | -6,38E-03

Resource use,

minerals and metals* kg Sb eq 4,77E-04 9,94E-07 | 1,02E-09 | 849E-04 | 4,75E-08 | 5,50E-07 1,20E-10 | -1,22E-05

Resource use, fossils* | MJ 7,41E+01 4,30E+00 | 3.90E-03 | 2,13E+03 | 2,06E-01 3,44E-01 1.47E-03 -2,04E+01

Water use* m? depriv. 2,41E+00 | 2,43E-02 | 1,26E-03 | 565E+01 | 1,16E-03 | 1,27E-02 | -7.62E-04 | -543E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 78: Additional environmental impact indicators - RPM-V, DN 80 mm

Particulate matter disease inc. 7,80E-07 2,25E-08 2,52E-11 1,30E-06 1,08E-09 | 3,21E-09 | 1.06E-11 -1,71E-07

Human toxicity, . . : ] I "

b N ancer CTUh 4.08E-07 | 2,78E-09 | 5,88E-11 | 1.41E-06 | 1,33E-10 | 3,17E-09 | 1,76E-12 | -4,24E-08

?a“r:“c:p.m’“c'ty' CTuh 3,30E-07 | 2,17E-09 | 4.35E-12 | 1,84E-07 | 1,04E-10 | 5,33E-10 | 3.58E-13 | -1,92E-07

Land use* Pt 504E+01 | 2,60E+00 | 9,35E-04 | 2,41E+02 | 1,24E-01 | 1,13E+00 | 3,60E-03 | -6,33E+00
N .. | kBquU-235

lonising radiation e 5,12E-01 5,568E-03 1,40E-05 | 5,65E+01 2,67E-04 | 3,12E-03 | 1,97E-06 | -7,69E-02

ECotoXigity, CTUe 170E+02 | 1.17E400 | 553E-02 | 4.69E+02 | 5.60E-02 | 1,87E+00 | 1,08E-03 | -6,31E+01

freshwater

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 79: Parameters describing resource use - RPM-V, DN 80 mm

Use of renewable MJ, net

primary energy excl. raw calorific | 1.16E+01 | 7,38E-02 | 2,39E-04 | 1,63E+02 | 3,53E-03 | 5,60E-02 | 3,05E-05 | -1,76E+00

materials value

Use of renewable primary | MJ, net

energy resources used as | calorific | 0 0 0 0 0 0 0 0

raw materials value
MJ, net

Total use of renewable | (o i6e | 1 16E+01 | 7,38E-02 | 2,39E-04 | 1,63E+02 | 3,53E-03 | 5,60E-02 | 3,05E-05 | -1,76E+00

primary energy resources | ., o

Use of non-renewable MJ, net

primary energy excl. raw | calorific | 7,42E+01 | 4, 30E+00 | 3.90E-03 | 2,13E+03 | 2,06E-01 | 3.44E-01 1,47E-03 | -2.04E+01

materials value

Use of non-renewable MJ, net

primary energy resources | calorific | 0 0 0 0 0 0 0 0

used as raw materials value

Total use of MJ, net

non-renewable primary calorific | 7.42E+01 | 430E+00 | 3,90E-03 | 2,13E+03 | 2,06E-01 | 3.44E-01 1,47E-03 | -2,04E+01

energy resources value

rl:;?e‘r’ifafe°°"da'y kg 591E-01 | 2,00E-03 | 4,34E-06 | 2,06E-01 | 9,55E-05 | 7,23E-04 | 4.88E-07 | -3,24E-01
MJ, net

Use of renewable -

secondary fuels calorific | 7,78E-02 | 2,52E-05 | 1,47E-07 | 1,78E-03 | 1,21E-06 | 1,19E-04 | 883E-09 | -2,03E-04
value
MJ, net

Use of non renewable -

secondary fuels calorific | O 0 0 0 0 0 0 0
value

Use of net fresh water m3 6,02E-02 | 598E-04 | 2,93E-05 | 1,35E+00 | 2,86E-05 | 3.11E-04 | -1,77E-05 | -1,40E-02

Table 80: Other environmental information describing waste categories - RPM-V, DN 80 mm

Hazardous waste kg 1,65E+00 | 6,28E-03 | 3,23E-04 | 3,74E+00 | 3,00E-04 | 1,69E-02 | 2,48E-06 | -7,18E-01

Non-hazardous waste disposed | kg 2,67E+01 | 1,33E-01 | 1,28E-02 | 9.10E+02 | 6.34E-03 | 2,21E-01 | 2,25E-02 | -8,56E+00Q

Szfé%ad“’ewas‘ed's°°sed’ kg | 6.98E-05 | 1,39E-06 | 3.60E-09 | 1,33E-02 | 6,63E-08 | 7.95E-07 | 4,.81E-10 | -1,89E-05

Table 81: Environmental information describing output flows - RPM-V, DN 80 mm

Components for re-use kg 0 0 0 0 0 0 0

Materials for recycling kg 2.33E-01 | 3,27E-05 | 4,89E-05 1.24E-01 1,56E-06 | 1,01E+00 | 1,90E-08
Materials for energy recovery kg 2,34E-05 | 2,77E-07 | 2,22E-10 2,11E-05 1.32E-08 | 8,31E-08 3,65E-11
Exported energy, electricity MJ 2,656E-02 | 7,40E-04 | 3,52E-06 1,16E+00 3,64E-05 | 4,59E-04 6,10E-07
Exported energy, heat MJ 3,94E-02 | 1.07E-03 | 3,86E-06 2,80E-01 512E-05 | 1,02E-04 1,37E-06




MANDIK’

Table 82: Core environmental impact indicators - RPM-V, DN 315 mm

gc’;:’:i’ltecmnge' kgCO2eq | 192E+01 | 1,03E+00 | 869E-02 | 1,22E+02 | 495E-02 | 2,89E-01 | 2,02E-05 | -9,37E+00
gi':)";::ﬁc"hange' kgCO2eq | -223E-01 | 6,96E-04 | 1,51E-05 | 1,43E+00 | 3.34E-05 | 7.27E-01 | 1,15E-07 | -1,02E-02

Climate change - Land

use and LU change kg CO2eq | 2,23E-02 3,43E-04 | 3,13E-07 | 2,00E-01 1,656-05 | 1,10E-04 | 491E-09 | -4,71E-03

Climate change kgCO2eq | 1,90E+01 | 1,03E+00 | 8,69E-02 | 1,24E+02 | 4,95E-02 | 1,02E+00 | 2,04E-05 | -9,39E+00
GWP-GHG kgCO2eq | 1,99E+01 | 1,03E+00 | 8,69E-02 | 1,23E+02 | 4.96E-02 | 546E-01 | 2.37E-05 | -9.42E+00
. kg CFC11

Ozone depletion i 2,70E-07 | 2,05E-08 | 2,78E-11 | 8.84E-07 | 9,84E-10 | 9.48E-10 | 6.33E-13 | -4,74E-08
Acidification mol H+ eq | 2,24E-01 | 2,15E-03 | 1,86E-05 | 542E-01 | 1,03E-04 | 6,23E-04 | 2.23E-07 | -3,88E-02
Eutrophication,

b el kg P eq 1.02E-02 | 6,99E-05 | 2.08E-07 | 1,86E-01 | 3,35E-06 | 4,76E-05 | 3.39E-08 | -3,92E-03
Eutrophication, marine | kg N eq 252E-02 | 516E-04 | 1,11E-05 | 1,18E-01 | 2,48E-05 | 2,85E-04 | 556E-08 | -8.78E-03
t'i‘::;‘;‘t’:;fla“m' molNeq | 7.25E-01 | 557E-03 | 9,36E-05 | 8.77E-01 | 2,67E-04 | 1.80E-03 | 597E-07 | -0,00E-02
Z)’r‘:::fi;‘ﬁmma' ozone 'e‘z NMVOC | 7 736.02 | 3.57E-08 | 2,34E-05 | 2,57E-01 | 1.71E-04 | 5,01E-04 | 219E-07 | -3.02E-02

Resource use,

minerals and metals* kg Sb eq 8,24E-04 3,35E-06 | 3.46E-09 | 849E-04 | 161E-07 | 2,12E-06 | 3.85E-11 -5,96E-056

Resource use, fossils* | MJ 2,17E+02 1,45E+01 | 1,32E-02 2,13E+03 | 6,96E-01 1,02E+00 | 4.70E-04 | -966E+01

Water use* m? depriv. 6,63E+00 | 8,18E-02 | 4,25E-03 | 565E+01 | 3,93E-03 | 2,76E-02 | -2,44E-04 | -2 60E+00

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 83: Additional environmental impact indicators - RPM-V, DN 315 mm

Particulate matter disease inc. | 2,66E-06 7,60E-08 8,52E-11 1,30E-06 3.64E-09 1,03E-08 | 3,39E-12 | -8,31E-07

Human toxicity, CTUh 6.79E-07 | 9.39E-08 | 1.99E-10 | 141E-06 | 451E-10 | 573E-09 | 5.65E-13 | -2.06E-07

non-cancer

g:':"c::‘,m’“c“y' CTuh 1,18E-06 | 7,33E-09 | 1,47E-11 | 1,84E-07 | 3.51E-10 | 1,55E-09 | 1,15E-13 | -9.38E-07

Land use* Pt 1476402 | 8,76E+00 | 3,16E-03 | 2,41E+02 | 4,20E-01 | 4,51E+00 | 1.156-03 | -2.99E+01
N .. | kBqu=235

lonising radiation o 159E+00 | 1,88E-02 | 4,75E-05 | 555E+01 | 9,03E-04 | 1,26E-02 | 6,30E-07 | -3.22E-01

Ecotoxicity, CTUe 541E+02 | 3,95E+00 | 1.87E-01 | 4,69E+02 | 1,90E-01 | 3.25E+00 | 3,46E-04 | -3,08E+02

freshwater

* Disclaimer: The resuilts of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 84: Parameters describing resource use - RPM-V, DN 315 mm

Use of renewable MJ, net
primary energy excl. raw | calorific | 3 42E+01 | 2,49E-01 | 8,09E-04 | 1,63E+02 | 1,19E-02 | 1,81E-01 | 9.78E-06 | -849E+00
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific | 0 0 0 0] 0 0 0 0
raw materials value
MJ, net
Total use of renewable = | corifc | 3,42E+01 | 249E-01 | B,09E-04 | 163E+02 | 1,19E-02 | 181E-01 | 9.78E-06 | -8,49E+00
primary energy resources | .,
Use of non-renewable MJ, net
primary energy excl. raw calorific | 2,17E+02 | 1,45E+01 | 1,32E-02 | 2,13E+03 | 6,96E-01 1.02E+00 | 4,70E-04 | -9,66E+01
materials value
Use of non-renewable MJ, net
pnmary energy resources | calorific | O 0 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific | 2,17E+02 | 1,45E+01 | 1,32E-02 | 2,13E+03 | 6,96E-01 1,02E+00 | 4,70E-04 | -9,66E+01
energy resources value
#‘sa?e‘:if;e“"daw kg 2,07E+00 | 6,73E-03 | 1,47E-05 | 2,06E-01 | 3,23E-04 | 226E-03 | 1,56E-07 | -1,59E+00
MJ, net
SeSjeiionewatio calorific | 2.63E-01 | 8,51E-05 | 4,97E-07 | 1,78E-03 | 4,08E-06 | 2,16E-04 | 2.83E-09 | -0,92E-04
secondary fuels
value
MJ, net
Use of non renewable e
calorific | O 0 0 0 0 0 0 0
secondary fuels value
Use of net fresh water m3 1.63E-01 2,02E-03 9.93E-05 1,35E+00 | 9,67E-05 | 6,95E-04 -5,68E-06 | -6,70E-02

Table 85: Other environmental information describing waste categories - RPM-V, DN 315 mm

Hazardous waste kg 4.95E+00 | 2,12E-02 | 1.09E-03 | 3,74E+00 | 1,02E-03 | 2,69E-02 | 7,96E-07 | -3.51E+00

Non-hazardous waste disposed | kg 6,85E+01 | 4,47E-01 | 4,34E-02 | 9.10E+02 | 2,14E-02 | 7,58E-01 | 7,22E-03 | -4,11E+01

Radioactive waste disposed/

stored kg 2,01E-04 | 468E-06 | 1,22E-08 | 1,33E-02 | 2,24E-07 | 3,22E-06 | 1,54E-10 | -7,98E-05

Table 86: Environmental information describing output flows - RPM-V, DN 315 mm

Components for re-use kg 0 0 0 0 0 0 0

Materials for recycling kg 7,79E-01 | 1,10E-04 1,65E-04 | 1,24E-01 5,29E-06 4.80E+00 | 6,08E-09
Materials for energy recovery kg 7,65E-05 | 9,34E-07 7,62E-10 | 2,11E-05 4,48E-08 2,31E-07 1.17E-11
Exported energy, electricity MJ 7,69E-02 | 2,50E-03 1,19E-05 | 1,16E+00 | 1,20E-04 1,96E-03 1,96E-07
Exported energy, heat MJ 1,08E-01 3.61E-03 1,30E-05 | 2,80E-01 1.73E-04 2,74E-04 4,38E-07
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Table 87: Core environmental impact indicators - RPM-V, DN 630 mm

g(')i;"s‘i’lte"“ange' kgCO2eq | 6.90E+01 | 3,91E+00 | 3,20E-01 | 1,89E+02 | 1,88E-01 | 6,90E-01 | 6,15E-04 | -3,84E+01
(B:i'g;‘:ﬁc"hange' kgCO2eq | -8,14E-01 | 264E-03 | 573E-05 | 2,22E+00 | 1.27E-04 | 8,14E-01 | 3,50E-06 | -3.79E-02

Climate change - Land

use and LU change kg CO2eq | 561E-02 1,30E-03 | 1,19E-06 | 3,08E-01 | 6,24E-05 | 3,54E-04 | 1,49E-07 | -1,89E-02

Climate change kgCO2eq | 6,83E+01 | 3,92E+00 | 3,29E-01 | 1,92E+02 | 1,88E-01 | 1,50E+00 | 6.19E-04 | -3.85E+01
GWP-GHG kgCO2eq | 7.18E+01 | 3,91E+00 | 3,29E-01 | 1,89E+02 | 1,88E-01 | 7.86E-01 | 7.21E-04 | -3,86E+01
. kg CFC11

Ozone depletion . 9,77E-07 | 7,78E-08 | 1,05E-10 | 1,36E-06 | 3,73E-09 | 3.03E-09 | 1.93E-11 | -1.86E-07
Acidification molH+eq | 8,08E-01 | 8,15E-03 | 7.04E-05 | 837E-01 | 3,91E-04 | 1.99E-03 | 6,78E-06 | -1,60E-01
Eutrophication,

b e kg P eq 3,33E-02 | 2,65E-04 | 7,88E-07 | 2,87E-01 | 1,27E-05 | 1,64E-04 | 1.03E-06 | -1,58E-02
Eutrophication, marine | kg N eq 9,05E-02 | 1,96E-03 | 4,19E-05 | 1,82E-01 | 9,38E-05 | 9,24E-04 | 1.69E-06 | -3,61E-02
i‘#;‘;‘t’:i“acla"m' molNeq | 2,86E+00 | 2,11E-02 | 3,55E-04 | 1.356+00 | 1,01E-03 | 5,50E-03 | 1.82E-05 | -3,70E-01
Photochemical ozone kg NMVOC

il & 2,69E-01 | 1,35E-02 | 8,88E-05 | 3.97E-01 | 6,49E-04 | 1,58E-03 | 6,65E-06 | -1,24E-01

Resource use,

minerals and metals* kg Sb eq 2,44E-03 1,27E-05 | 1,.31E-08 | 1,31E-03 | 6,09E-07 | 7,42E-06 117E-09 | -2,48E-04

Resource use, fossils® | MJ 7.67E+02 | 551E+01 | 500E-02 | 3,28E+03 | 2.64E+00 | 3.32E+00 | 1,43E-02 -3,93E+02

Water use* m?® depriv. 2,13E+01 | 310E-01 | 161E-02 | 8,72E+01 | 149E-02 | 7,94E-02 | -7,42E-03 | -1,07E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 88: Additional environmental impact indicators - RPM-V, DN 630 mm

Particulate matter disease inc. | 1,02E-05 2,88E-07 | 3,23E-10 | 2,01E-06 1,38E-08 | 3,43E-08 | 1,03E-10 | -3,45E-06

Human toxicity,

s i CTuh 195E-06 | 3,56E-08 | 7.54E-10 | 2,18E-06 | 1,71E-09 | 1,57E-08 | 1.72E-11 | -8 54E-07

?:;2::‘,“""’“"' CTUh 461E-06 | 2,78E-08 | 557E-11 | 2.84E-07 | 1,33E-09 | 4,58E-09 | 3.49E-12 | -3,90E-06

Land use* Pt 532E+02 | 3,32E+01 | 1,20E-02 | 3,72E+02 | 1,59E+00 | 1,60E+01 | 3,51E-02 | -1,23E+02
N .. | kBqU-235

lonising radiation eq 5, 74E+00 | 7.14E-02 1,80E-04 | 8,56E+01 3,42E-03 | 4,42E-02 1,92E-05 | -1,19E+00

Ecotoxicity, CTUe 2,05E+03 | 1,50E+01 | 7,09E-01 | 7,24E+02 | 7,18E-01 | 8,61E+00 | 1,05E-02 | -1,28E+03

freshwater

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.




MANANDIK®

Table 89: Parameters describing resource use - RPM-V, DN 630 mm

Use of renewable MJ, net
primary energy excl. raw calorific 1,20E+02 | 9,45E-01 3,06E-03 | 2,52E+02 | 4,53E-02 | 6,06E-01 2,97E-04 | -3,50E+01
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific | O 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable -
primary energy resources ‘(’:::m;lﬁc 1,20E+02 | 9,45E-01 3,06E-03 2,62E+02 | 4,53E-02 6,06E-01 2,97E-04 -3,50E+01
Use of non-renewable MJ, net
primary energy excl. raw calorific | 7,67E+02 | 551E+01 | 5,00E-02 | 3,28E+03 | 2,64E+00 | 3,32E+00 | 1,43E-02 | -3,93E+02
materials value
Use of non-renewable MJ, net
primary energy resources | calorific | 0 0 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific | 7,67E+02 | 551E+01 | 500E-02 | 3,28E+03 | 2,64E+00 | 3,32E+00 | 1,43E-02 | -3,93E+02
energy resources value
rLr’]zTe‘;ifaTew"da’V kg 8,08E+00 | 2,55E-02 | 556E-05 | 3.19E-01 | 1,22E-03 | 6,71E-03 | 4,76E-06 | -6,60E+00
MJ, net
BeslofEnBwablo calorific | 9.93E-01 | 3,23E-04 | 1.88E-06 | 2.74E-03 | 1,55E-05 | 6,00E-04 | 860E-08 | -4,13E-03
secondary fuels
value
MJ, net
Use of non renewable '
calorific | O 0 0 0 0 0 0 0
secondary fuels vl
Use of net fresh water m3 5,34E-01 7.65E-03 3.76E-04 2,09E+00 | 3,66E-04 2,02E-03 -1,73E-04 | -2,76E-01

Table 90: Other environmental information describing waste categories - RPM-V, DN 630 mm

Hazardous waste kg 1,83E+01 | 8,03E-02 | 4,14E-03 | 5,77E+00 | 3,85E-03 | 6,73E-02 | 242E-05 | -1,46E+01

Non-hazardous waste disposed | kg 2,39E+02 | 1,70E+00 | 1,64E-01 | 1,41E+03 | 8,13E-02 | 2,56E+00 | 2,20E-01 | -1,68E+02

Radioactive waste disposed/

stored kg 6,88E-04 | 1.77E-05 | 4,61E-08 | 2,06E-02 | 850E-07 | 1.13E-05 | 4,69E-09 | -2,96E-04

Table 91: Environmental information describing output flows - RPM-V, DN 630 mm

Components for re-use kg 0 0 0 0 0 0 0

Materials for recycling kg 2,94E+00 | 4,18E-04 6,27E-04 1,91E-01 2,00E-05 | 1,76E+01 1.85E-07
Materials for energy recovery kg 2,91E-04 3,64E-06 | 2,85E-09 | 3,26E-05 1,70E-07 | 6,55E-07 3,55E-10
Exported energy, electricity MJ 2,72E-01 9,47E-03 4,51E-05 1,80E+00 | 4,54E-04 | 6.96E-03 5,95E-06
Exported energy, heat MJ 3.78E-01 1,37E-02 | 4,94E-05 | 4,32E-01 6,67E-04 | 8,51E-04 1,33E-05
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Table 92: Core environmental impact indicators - RPM-V, DN 80 mm, with insulation

(I QR kgCO2eq | 1,14E+01 | 6.25E-01 | 5,27E-02 | 1,22E+02 | 300E-02 | 2,20E-01 | 4.58E-03 | -4,34E+00

Fossil
e aloes kgCO2eq | -210E-01 | 4,22E-04 | 817E-06 | 143E+00 | 2,03E-05 | 2,10E-01 | 261E-05 | -4,99E-03
Biogenic

Climate change - Land : o N N B _ -
use and LU change kg CO2 eq 1,33E-02 2,08E-04 1,80E-07 2,00E-01 9,98E-06 5,84E-05 1,11E-06 2,22E-03

Climate change kgCO2eq | 1.12E+01 | 6,26E-01 | 5,27E-02 | 1,24E+02 | 3,00E-02 | 4,30E-01 | 4.61E-03 | -4,35E+00
GWP-GHG kgCO2eq | 1,18E+01 | 6,25E-01 | 527E-02 | 1,23E+02 | 3,00E-02 | 3,75E-01 | 537E-03 | -4,37E+00
. kg CFC11

Ozone depletion A 1.82E-07 | 124E-08 | 169E-11 | 8,84E-07 | 5,97E-10 | 5,31E-10 | 1,43E-10 | -2,24E-08
Acidification molH+eq | 1.31E-01 | 1,30E-03 | 1,13E-05 | 542E-01 | 6,25E-05 | 3,61E-04 | 5,05E-05 | -1,80E-02
Eutrophication,

pa L kg P eq 6.75E-03 | 4,23E-05 | 1.26E-07 | 1,86E-01 | 2,03E-06 | 2,39E-05 | 7,68E-06 | -1,82E-03
Eutrophication, marine | kg N eq 156E-02 | 3.13E-04 | 6,70E-06 | 1,18E-01 | 1,50E-05 | 1,54E-04 | 1.26E-05 | -4,08E-03
fe‘:::’s‘t’r'i“a‘l’a"°"' molNeq | 3,79E-01 | 3,37E-03 | 568E-05 | 877E-01 | 1,62E-04 | 1,07E-03 | 1,35E-04 | -4,18E-02
Photochemical ozone | kgNMVOC | , oo 5 | 2 16E-03 | 142E-05 | 2,57E-01 | 1,04E-04 | 2,85E-04 | 4,95E-05 | -1,40E-02
formation eq

Resource use,

minerals and metals* kg Sb eq 6.11E-04 2,03E-06 | 2,10E-09 | 8,49E-04 | 9,75E-08 | 1,06E-06 | 871E-09 | -2,74E-05

Resource use, fossils* | MJ 1,30E+02 | 8,79E+00 | 8.01E-03 | 2,13E+03 | 4,22E-01 5,59E-01 1,06E-01 -4 48E+01

Water use* m? depriv. 4 45E+00 | 4,96E-02 | 2.58E-03 | 565E+01 | 2,38E-03 | 1,74E-02 | -563E-02 | -1,20E+00

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 93: Additional environmental impact indicators - RPM-V, DN 80 mm, with insulation

Particulate matter disease inc. 1,43E-06 4 60E-08 517E-11 1,30E-06 2,21E-09 | 546E-09 | 7,68E-10 | -3,83E-07

Human toxicity,

AL CTUR 5.04E-07 | 569E-09 | 121E-10 | 141E-06 | 2.73E-10 | 3.98E-09 | 1,28E-10 | -9,49E-08
?a“r:“c::‘,mx'c'ty' CTUh 6.08E-07 | 4.44E-00 | 8.92E-12 | 1.84E-07 | 2,13E-10 | 849E-10 | 2,60E-11 | -4,32E-07
Land use* Pt 9,78E401 | 5,31E+00 | 1,92E-03 | 2.41E+02 | 2,65E-01 | 2.21E+00 | 2.61E-01 | -1,30E+01

" [kBqu-235

lonising radiation eq 9,49E-01 1.14E-02 | 2,88E-05 | 5,55E+01 | 548E-04 | 6,12E-03 | 1,43E-04 | -1,54E-01
Ecotoxicity,

r e CTUe 2.97E+02 | 2.39E+00 | 1.14E-01 | 469E+02 | 1,15E-01 | 2,31E+00 | 7,83E-02 | -1,42E+02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

* Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 94: Parameters describing resource use - RPM-V, DN 80 mm, with insulation

Use of renewable MJ, net
primary energy excl. raw | calorific | 2,45E+01 | 151E-01 | 4,91E-04 | 1,63E+02 | 7.25E-03 | 9,57E-02 | 2,21E-03 | -3,92E+00
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific | O 0 0 0 0 0 0 0
raw materials value
Totsluse of renewable | ol | ) ool e o | agrm0s | 1eame0z | 725m0s |es7E0e | 221808 | 92800
primary energy resources value ' ' ' ' ' ' ' '
Use of non-renewable MJ, net
primary energy excl. raw calorific 1,30E+02 | 8,79E+00 | 8,01E-03 2,13E+03 | 4,22E-01 5,60E-01 1,06E-01 -4,48E+01
materials value
Use of non-renewable MJ, net
primary energy resources | calorific | 0 0 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific | 1,30E+02 | 8,79E+00 | 8,01E-03 | 2,13E+03 | 4,22E-01 | 5,60E-01 1,06E-01 -4,48E+01
energy resources value
:'T"sa‘:e‘:ifa?ec°"da’y kg 1,42E+00 | 4,08E-03 | 8,90E-06 | 2,06E-01 | 1,96E-04 | 1,20E-03 | 3,54E-05 | -7,30E-01
MJ, net
- eiCENeatic calorific | 1,79E-01 | 516E-05 | 3,01E-07 | 1,78E-03 | 2.48E-06 | 1,50E-04 | 6,40E-07 | -4,56E-04
secondary fuels
value
MJ, net
Use of non renewable .
calorific | O 0 0 0 0 0 0 0
secondary fuels ville
Use of net fresh water m3 1,12E-01 | 1.22E-03 | 6,02E-05 | 1,35E+00 | 5,87E-05 | 4,32E-04 | -1,29E-03 | -3,09E-02

Table 95: Other environmental information describing waste categories - RPM-V, DN 80 mm, with insulation

Hazardous waste kg 2,77E+00 | 1,28E-02 | 6,63E-04 | 3,74E+00 | 6,16E-04 | 2,01E-02 | 1,80E-04 | -1,61E+00

Non-hazardous waste disposed | kg 4,19E+01 | 2,71E-01 | 2,63E-02 | 9,10E+02 | 1 30E-02 | 3,92E-01 | 1,63E+00 | -1.90E+01

Radioactive waste disposed/

stored kg 1,18E-04 | 2,83E-06 | 7.39E-09 | 1,33E-02 1,36E-07 | 1,57E-06 | 3,49E-08 | -3.81E-05

Table 96: Environmental information describing output flows - RPM-V, DN 80 mm, with insulation

Components for re-use kg 0 0 0 0 0 ] 0

Materials for recycling kg 4,74E-01 | 6,68E-05 | 1,00E-04 1,24E-01 3,21E-08 2,22E+00 | 1,38E-06
Materials for energy recovery kg 1,11E-03 | 566E-07 | 4,56E-10 2,11E-05 2,72E-08 1,29E-07 2,65E-09
Exported energy, electricity MJ 461E-02 | 1,51E-03 | 7,22E-06 1,16E+00 7,26E-05 9,35E-04 4,43E-05
Exported energy, heat MJ 7,32E-02 | 2,19E-03 7.91E-06 2,80E-01 1,05E-04 1,57E-04 9,91E-05
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Table 97: Core environmental impact indicators - RPM-V, DN 315 mm, with insulation

g(')';“s?'tec"ange' kgCO2eq | 2.98E+01 | 1,75E+00 | 1,47E-01 | 1.22E+02 | 8,40E-02 | 3,56E-01 | 9,87E-03 | -1,48E+01
gi'gg:ﬁ:hange' kgCO2eq | -532E-01 | 1.18E-03 | 2,56E-05 | 1.43E+00 | 5.67E-05 | 532E-01 | 562E-05 | -1,55E-02

Climate change - Land

use and LU change kg CO2eq | 2,99E-02 5,82E-04 | 532E-07 | 2,00E-01 2,79E-05 | 1,63E-04 | 2,39E-06 | -7.37E-03

Climate change kg CO2eq | 2,93E+01 | 1,75E+00 | 1,48E-01 | 1.24E+02 | 8,41E-02 | 8,88E-01 | 9,93E-03 | -1.48E+01
GWP-GHG kgCO2eq | 3,10E+01 | 1,75E+00 | 1,47E-01 | 1.23E+02 | 8,40E-02 | 6,17E-01 | 1,16E-02 | -1,49E+01
. kg CFC11

Ozone depletion i 440E-07 | 348E-08 | 472E-11 | 8.84E-07 | 167E-09 | 1,38E-09 | 3,09E-10 | -7.36E-08
Acidification mol H+eq | 3,39E-01 | 3,64E-03 | 3,15E-05 | 542E-01 | 1,75E-04 | 9,06E-04 | 1,09E-04 | -6,14E-02
s, kg P eq 1,47E-02 | 1,18E-04 | 3,53E-07 | 1,86E-01 | 569E-06 | 7,24E-05 | 1,65E-05 | -6,16E-03
freshwater

Eutrophication, marine | kg N eq 4,00E-02 | 8,75E-04 | 1,88E-05 | 118E-01 | 4,20E-05 | 420E-04 | 2,71E-05 | -1,39E-02
Z‘r'::;‘t’r'i‘:am"' molNeq | 1,16E+00 | 9,44E-03 | 1,50E-04 | 8,77E-01 | 4,53E-04 | 2,54E-03 | 2,91E-04 | -1.42E-01
Photochemical ozone | kg NMVOC

e i 1,22E-01 | 6,06E-03 | 3,97E-05 | 2,57E-01 | 2,91E-04 | 7.23E-04 | 1,07E-04 | -4.77E-02

Resource use,

minerals and metals* kg Sb eq 1,13E-03 568E-06 | 587E-09 | 849E-04 | 2,73E-07 | 3,24E-06 | 1,88E-08 | -9,46E-05

Resource use, fossils* | MJ 3,39E+02 | 2.46E+01 | 2,24E-02 | 2.13E+03 | 1,18E+00 | 1,50E+00 | 2,29E-01 -1,52E+02

Water use* m? depriv. 1,05E+01 1,39E-01 | 7,20E-03 | 5.65E+01 | 6,66E-03 | 3,79E-02 | -1,19E-01 | -4, 11E+00

* Disclaimer. The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 98: Additional environmental impact indicators - RPM-V, DN 315 mm, with insulation

Particulate matter disease inc. 4,14E-06 1,29E-07 1,45E-10 1,30E-06 6,18E-09 1,53E-08 1,65E-09 | -1,32E-06

Human toxicity, CTUh 8,95E-07 | 1.59E-08 | 3.38E-10 | 1.41E-06 | 7.65E-10 | 7,55E-09 | 2.75E-10 | -3,27E-07

non-cancer

?a“':“c::‘,mx'c"y' CTUh 1,81E-06 | 124E-08 | 2.49E-11 | 1,84E-07 | 596E-10 | 2,21E-09 | 5,60E-11 | -1,49E-06

Land use* Pt 2,52E+02 | 1,49E+01 | 5.37E-03 | 2.41E+02 | 7,13E-01 | 6,956+00 | 5.63E-01 | -4,74E+01
= " [llkBq U235

lonising radiation eq 2,85E+00 | 3,19E-02 8,06E-05 | 5.55E+01 1.63E-03 1,93E-02 | 3,07E-04 | -4 89E-01

Ecotoxicity, CTUe 8,27E+02 | 6,70E+00 | 3,18E-01 | 4,69E+02 | 3,22E-01 | 4,21E+00 | 1,69E-01 | -4,80E+02

freshwater

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 99: Parameters describing resource use - RPM-V, DN 315 mm, with insulation

Use of renewable MJ, net
primary energy excl. raw calorific 6,24E+01 | 4,22E-01 1,37&-03 1,63E+02 | 2,03E-02 2.70E-01 4,77E-03 -1,34E+01
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific | O 0 0 0 0 0 0 0
raw materials value
Total use of renewable Mt
9 calorific 6,24E+01 | 4,22E-01 1,37E-03 1,63E+02 | 2,03E-02 2.70E-01 4,77E-03 -1,34E+01
primary energy resources | o
Use of non-renewable MJ, net
primary energy excl. raw | calorific | 340E+02 | 2,46E+01 | 2,24E-02 | 2,13E+03 | 1,18E+00 | 1,50E+00 | 2,29E-01 | -1,52E+02
materials value
Use of non-renewable MJ, net
primary energy resources | calorific | 0 0 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific | 3,40E+02 | 2,46E+01 | 2,24E-02 | 2,13E+03 | 1,18E+00 | 1.50E+00 | 2,29E-01 -1,52E+02
energy resources value
ﬂiﬁeﬁifa?e“"daw kg 3,05E+00 | 1,14E-02 | 2,49E-05 | 2,06E-01 | 5.48E-04 | 3,24E-03 | 7.63E-05 | -2,52E+00
MJ, net
HeeSxspawablo calorific | 4,89E-01 | 1,44E-04 | 843E-07 | 1.78E-03 | 6,93E-06 | 2,85E-04 | 1,38E-06 | -1,58E-03
secondary fuels
value
MJ, net
;Jesceo‘r"g'r“ffe':swab'e calorific | 0 0 0 0 0 0 0 0
v value
Use of net fresh water m3 2,64E-01 | 3,42E-03 | 1,68E-04 | 1,35E+00 | 1,64E-04 | 9,60E-04 | -2,77E-03 | -1,06E-01

Table 100: Other environmental information describing waste categories - RPM-V, DN 315 mm,
with insulation

Hazardous waste kg 7,44E+00 | 3.59E-02 | 1.86E-03 | 3.74E+00 | 1.72E-03 | 3.38E-02 | 3,88E-04 | -558E+00

Non-hazardous waste disposed | kg 1,.02E+02 | 7,58E-01 | 7,36E-02 | 9,10E+02 | 3,64E-02 | 1,14E+00 | 3.52E+00 | -6,49E+01

gzs;%ad"’ewasmd'8p°sed’ kg | 3.04E-04 | 7.93E-06 | 2,07E-08 | 1,33E-02 | 3,81€-07 | 4,95E-06 | 7.52E-08 | -1,21E-04

Table 101: Environmental information describing output flows - RPM-V, DN 315 mm, with insulation

Components for re-use kg 0 0 0 0 0 0 0

Materials for recycling kg 1,32E+00 1,87E-04 | 2,81E-04 | 1,24E-01 8,98E-06 7,65E+00 2,96E-06
Materials for energy recovery kg 2,49E-03 1,58E-06 | 1,28E-09 | 2,11E-05 7,61E-08 | 3,25E-07 5,70E-09
Exported energy, electricity MJ 1,20E-01 4,23E-03 2,02E-05 | 1,16E+00 | 2,03E-04 3,03E-03 9,64E-05
Exported energy, heat MJ 1,82E-01 6,13E-03 2,21E-05 | 2,80E-01 2,94E-04 3,93E-04 2,14E-04
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Table 102: Core environmental impact indicators - RPM-V, DN 630 mm, with insulation

gg’s“:i‘lte Changey kgCO2eq | 9,22E+01 | 543E+00 | 4,59E-01 | 1,89E+02 | 2,61E-01 | 8,81E-01 | 1,80E-02 | -5,09E+01

gi'g;‘:tn?cchange i kg CO2eq | -1.42E+00 | 367E-03 | 7.98E-05 | 2,22E+00 | 1,76E-04 | 1,42E+00 | 1,03E-04 | -4, 97E-02

Climate change - Land

use and LU change kgCO2eq | 7.17E-02 | 1,81E-03 | 1,65E-06 | 3,08E-01 | 8,69E-05 | 506E-04 | 4,37E-06 | -2,50E-02

Climate change kgCO2eq | 9.08E+01 | 544E+00 | 4,59E-01 | 1,92E+02 | 2.62E-01 | 2,30E+00 | 1,81E-02 | -5,09E+01

GWP-GHG kgCO2eq | 9.60E+01 | 543E+00 | 4,59E-01 | 1.89E+02 | 2,62E-01 | 8,26E-01 | 2,11E-02 | -5,12E+01
. kg CFC11

Ozone depletion ~ 1,32E-06 | 1,08E-07 | 1.47E-10 | 1,36E-06 | 5.20E-09 | 4,30E-09 | 5,64E-10 | -2,45E-07

Acidification mol H+ eq | 1.06E+00 | 1.13E-02 | 9,.82E-05 | 8,37E-01 | 544E-04 | 2.83E-03 | 1.99E-04 | -2,12E-01

Eutrophication,

T kg P eq 4326-02 | 368E-04 | 1,10E-06 | 2,87E-01 | 1.77E-05 | 2,38E-04 | 3,02E-05 | -2,09E-02

Eutrophication, marine | kg N eq 122E-01 | 2,72E-03 | 5,84E-05 | 1,82E-01 | 1.31E-04 | 1,32E-03 | 4.96E-05 | -4,77E-02

Eutrophication, 1E-03 2E

R molNeq | 3.83E+00 | 2.93E-02 | 4,94E-04 | 1,35E+00 | 1.41E-03 | 7.71E-03 | 5,32E-04 | -4,90E-01

Photochemical ozone kg NMVOC

formation & 3.64E-01 | 1,88E-02 | 1,24E-04 | 397E-01 | 9,04E-04 | 224E-03 | 1,95E-04 | -1,64E-01

Resource use,

e and metals | kg Sbed | 341E-03 | 177E-05 | 1.83E-08 | 131E-03 | 849E-07 | 1.08E-05 | 343E-08 | -328E-04

Resource use, fossils* | MJ 1,03E+03 | 7,64E+01 | 6,97E-02 3,28E+03 | 3.68E+00 | 4,73E+00 | 4,19E-01 -5,20E+02

Water use* mddepriv. | 2.93E+01 | 431E-01 | 224E-02 | 8,72E+01 | 2,07E-02 | 1,09E-01 | -2,18E-01 | -1,41E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 103: Additional environmental impact indicators - RPM-V, DN 630 mm, with insulation

Particulate matter | diseaseinc. | 1,35E-05 | 4.00E-07 | 4,50E-10 | 2,01E-06 | 1,92E-08 | 4,92E-08 | 3,02E-09 | -4.57E-06
Human toxicity,

o CTUh 244E-06 | 495E-08 | 1,05E-00 | 2,18E-06 | 2.38E-09 | 2,11E-08 | 5.03E-10 | -1.13E-06
:'a“r:"c::’.w’“c'ty' CTUh 6,06E-06 | 3,86E-08 | 7,76E-11 | 2,84E-07 | 1,86E-00 | 6,42E-09 | 1,02E-10 | -5,18E-06
Land use* Pt 753E+02 | 462E+01 | 1.676-02 | 3,72E+02 | 2,22E+00 | 2,33E+01 | 1.03E+00 | -1,64E+02
lonising radiation™ :ﬁq U235 | 782E+00 | 9.91E-02 | 2.51E-04 | 8.56E+01 | 4.77E-03 | 6,44E-02 | 5.62E-04 | -1.56E+00
Ecotoxicity,

ol CTUe 2,70E+03 | 2,08E+01 | 9.88E-01 | 7.24E+02 | 1,00E+00 | 1,14E+01 | 3,08E-01 | -1 70E+03

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.
** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not cansider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 104: Parameters describing resource use - RPM-V, DN 630 mm, with insulation

Use of renewable MJ, net
primary energy excl. raw calorific | 1,78E+02 | 1,31E+00 | 4,27E-03 | 2,52E+02 | 6,31E-02 | 8.71E-01 8,71E-03 | -463E+01
materials value
Use of renewable primary | MJ, net
energy resources used as | calorific | O 0 0 0 0 0 0 0
raw materials value
MJ, net
Total use of renewable -
primary energy resources x:ﬁzﬁc 1.78E+02 | 1,31E+00 | 4,27E-03 2,62E+02 | 6,31E-02 8.71E-01 8,71E-03 -4,63E+01
Use of non-renewable MJ, net
primary energy excl. raw | calorific | 1.03E+03 | 7,64E+01 | 6,97E-02 | 3,28E+03 | 3,68E+00 | 4,73E+00 | 4,19E-01 -5,20E+02
materials value
Use of non-renewable MJ, net
primary energy resources | calorific | 0 0 0 0 0 0 0 0
used as raw materials value
Total use of MJ, net
non-renewable primary calorific | 1,03E+03 | 7,64E+01 | 6,97E-02 | 3,28E+03 | 3,68E+00 | 4,73E+00 | 4,19E-01 | -5,20E+02
energy resources value
'Lt"ife‘:ifafe°°"dary kg 1,20E+01 | 3,55E-02 | 7.75E-05 | 3,19E-01 | 1,71E-03 | 9.45E-03 | 1,39E-04 | -8.76E+00
MJ, net
Gl O calorific | 146E+00 | 4,48E-04 | 262E-06 | 2,74E-03 | 2,16E-05 | 8,09E-04 | 2.52E-06 | -5.47E-03
secondary fuels
value
MJ, net
g::oﬁz';mffe’;:‘”ab'e calorific | 0 0 0 0 0 0 0 0
v value
Use of net fresh water m3 7.39E-01 | 1,06E-02 | 5,24E-04 | 2,09E+00 | 511E-04 | 2,79E-03 | -5,06E-03 | -3,64E-01

Table 105: Other environmental information describing waste categories - RPM-V, DN 630 mm,
with insulation

Hazardous waste kg 2.39E+01 | 1,11E-01 5,78E-03 | 5,77E+00 | 5,36E-03 | 8.73E-02 | 7,09E-04 | -1.94E+01

Non-hazardous waste disposed | kg 3.13E+02 | 2,35E+00 | 2,29E-01 | 1,41E+03 | 1,13E-01 | 3,69E+00 | 6,43E+00 | -2,23E+02

Radioactive waste disposed/

stored kg 9,14E-04 | 2,46E-05 | 6,43E-08 | 2,06E-02 1.18E-06 | 1.65E-05 | 1,37E-07 | -3,88E-04

Table 106: Environmental information describing output flows - RPM-V, DN 630 mm, with insulation

Components for re-use kg 0 0 0 0 0 0 0

Materials for recycling kg 410E+00 | 5,81E-04 | 8,73E-04 1,91E-01 2,79E-05 2,59E+01 5,42E-06
Materials for energy recovery kg 4.56E-03 4,92E-06 | 3,97E-09 3,26E-05 2,37E-07 | 9.10E-07 1,04E-08
Exported energy, electricity MJ 3.67E-01 1,31E-02 | 6,28E-05 1.80E+00 | 6,32E-04 | 1,02E-02 1.74E-04
Exported energy, heat MJ 5,33E-01 1,90E-02 | 6,89E-05 4,32E-01 9,15E-04 1,20E-03 3,90E-04
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Table 107: Core environmental impact indicators - RPM-LV, DN 80 mm

Impact category Unit A1-A3 A4

|
Climate change - ' ' i
Fossil . kg CO2 eq | 6,27E+00 | 3,12E-01
Climate change - ' ' |
ek kgC0Zeq | 7.07E02 ‘ 2.10E-04
Climate change - Land ‘
N eslandllllciaiae kg CO2eq | 812E-03 | 1,04E-04
Climate change kgCO2eq | 621E+00 | 3,12E-01
GWP-GHG kgCO2eq | 646E+00 | 3,12E-01
Ozone depletion Zg RS 9,61E-08 6.19E-09

|
Acidification ‘ mol H+ eq | 8,00E-02 6,49E-04
Edtrophication, [ I
freshwater' ) kg P eq | 4,98E-03 | 2,11E-05
Eutrophication, marine | kg N eq ‘ 8,70E-03 | 1,56E-04
|

Eutrophication, ' | '
L | mol N eqg 1,71E-01 | 1,68E-03
Photochemical ozone | kg NMVOC
formation eq 2,87E-02 1,08E-03
Resourceuse, |\ gneq | 530E-04 | 1,01E-06
minerais and metals* | _ _
Resource use, fossils*  MJ 7 15E+01 4,38E+00

Water use* m? depriv. 2,61E+00 ‘ 2,47E-02

. AS

2,50E-02

4,35E-06

9,02E-08

2,50E-02

2,50E-02

8,00E-12

5,35E-06

5.98E-08

3,18E-06

2,69E-05

6,74E-06

9,97E-10

3,80E-03

1,22E-03

1,22E+02

1,43E+00

2,00E-01

1,24E+02

1,23E+02

8.84E-07

542E-01

1,86E-01

1,18E-01

8,77E-01

2,57E-01

8,49E-04

2.13E+03

5,65E+01

Cc2 C3 C4 D
|

142E-02 | 187E-01 | 1,05E-04 | -2,06E+00
; 9,62E-06 ‘ 7,07E-02 | 5,99E-07 | -2,37E-03
4,74E-06 ‘ 3,34E-05 | 2,55E-08 | -1,05E-03
| 1,43E-02 ‘ 2,58E-01 1,06E-04 | -2,DGE+D0

1,42E-02 ‘ 3,41E-01 1,23E-04 | -2,07E+00
| 2,83E-10 | 3,24E-10 | 3,29E-12 | -1,06E-08
2,97E-05 | 2,15E-04 ‘ 1,16E-06 | -8,54E-03
,' 9,65E-07 | 1,20E-05 | 1,76E-07 ! -8,66E-04
; 7,13E-06 | 8,91E-056 | 2,89E-07 | -1,94E-03
-' 7,69E-05 | 7,09E-04 | 3,10E-06 ' -1,98E-02
| 4,93E-05 | 1,78E-04 | 1,14E-06 | -6,65E-03
| 4,63E-08 | 507E-07 | 2,00E-10 | -1,30E-05

2,00E-01 | 3.30E-01 | 2,45E-03 | -2,12E+01

1,13E-03 | 1,25E-02 | -1.27E-03 | -571E-01

* Disclaimer: The resuits of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there

is limited experience with the indicator

Table 108: Additional environmental impact indicators - RPM-LV,

A1-A3 ‘ A4

Impact category Unit
Particulate matter disease inc. 7,20E-07 ‘ 2,29E-08
HIGmanUAIcY, CTUR 453607 | 2,84E-00
non-cancer | ]

= : i
HiL ARGy, CTUR | 290E-07 | 2.21E-09
cancer ! i
Land use* | Pt 505E+01 | 2,65E+00
lonising radiation** | zgq U235 | 4 80E-01 | 569E-03
Ecotoxicity, | ‘ .
freshwater | CTUe 1.62E+02 1,19E+00

A5

2,45E-11

5.73E-11

4,23E-12

9.11E-04

1,37E-05

5,39E-02

1,30E-06

1.41E-06

1,84E-07

2.41E+02

5,66E+01

4,69E+02

DN 80 mm

| |

| c2 ' c3 c4 D

I, ' l |
1,05E-09 | 3.04E-09 ‘1,76E-‘|1 -1,82E-07
130E-10 | 3H1E09 | 294E12 | 451E-08
1,01E-10 : 5.33E-10 | 5.97E-13 | -2,06E-07
1,21E-01 | 1,03E+00 | 6,00E-03 | -6,60E+00
260E-04 | 2,87€-03 | 3,28E-06 | -7,31E-02
5.46E-02 | 1,85E+00 | 1,80E-03 | -6,73E+01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.
** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator,
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Table 109: Parameters describing resource use - RPM-LV, DN 80 mm

Impact category Unit A1-A3
Use of renewable MJ, net
primary energy excl. raw calorific 1,12E+01
materials value
Use of renewable primary | MJ, net
energy resources used calorific 0
as raw materials value

MJ, net
P ry ay value
Use of non-renewable MJ, net
primary energy excl. raw calorific 7,15E+01
materials value
Use of non-renewable MJ, net
primary energy resources | calorific 0
used as raw materials value
Total use of MJ, net |
non-renewable primary calorific 7,15E+01
energy resources value
Use o'f secondary kg 5 41E-01
material l

MJ, net
Use of renewable ‘ calorific | 7 58E-02
secondary fuels

value
Use of non renewable hA: qet

calorific 0
secondary fuels

value

T

Use of net fresh water m3

6,45E-02

Table 110: Other environmental information describing waste categories -

Unit

Impact category A1 -A3
Hazardous waste kg 1,55E+00
Non-hazardous waste

disposed [ kg
Radioactive waste disposed/ |

stored 6,59E-05

7.52E-02

| 4,38E+00

4.38E+00

2,03E-03

2,57E-05

6,09E-04

A4

‘ 6,39E-03

| 141E-06

A5 B6
|

|

2,33E-04 | 1,63E+02
0 0
233804 | 163E402
3.80E-03 | 2,13E+03
0 0
3,80E-03 | 2,13E+03
|

423E-06 | 2,06E-01
|

143E-07 | 1,78E-03
| |
o | o
2,86E-05 ‘ 1,35E+00

P

3,15E-04 | 3,74E+00

2 69E+01 1,35E-01 1,25E-02 ‘ 9,10E+02

| 3,51E-09 ‘ 1,33E-02

c2 c3

|

| 3,44E-03 | 529E-02
0 0
3.44E-03 | 529E-02

|

|

2,00E-01 | 3,30E-01
0 o
2,00E-01 | 3,30E-01
9,30E-05 ‘ 7 27E-04

I

1.18E-06 | 1,17E-04

|

| |

| 0 0

‘ 2.78E-05 | 3.05E-04

RPM-LV,

c2 : c3
2.92E-04 ‘ 1,68E-02
| 6.18E-03 ‘ 2,08E-01
6,46E-08 ‘ 7.31E-07

Table 111 Environmental information describing output flows - RPM-LV, DN 80 mm

Impact category Unit
Components for re-use kg
Materials for recyeling | ka
Materials for energy recovery | kg
Exported energy electnmty ‘ MJ
Exported energy, heat | MJ

i A1-A3

‘ 0

| 2,27E-01
| 2,24E-05
|

| 2,42E-02

‘ 3,80E-02

0

|A5

I:
0

A4

3.33E-05 | 4,76E-05
2.82E-07 | 2,17E-10
7,54E-04 ‘ 3,43E-06
1.09E-03 | 3,76E-06

F .

| B \ c2
0 |0
| |
124E-01 | 1,52E-06
| 1,29E-08

2,11E-05
| t
1,16E+00 | 3,45E-05

2 80E-01 l 4,99E-05

C4

5,08E-05

0

5,08E-05

2,45E-03

2,45E-03

8,13E-07

‘ 1,47E-08

-2,95E-05

-1.86E+00

-1.86E+00

-2,13E+01

-2,13E+01

-3.46E-01

-2,17E-04

-1,47E-02

DN 80 mm

|C4

4,14E-06

3.75E-02

8,01E-10

C3
0
8,96E-01
8,44E-08

4,18E-04
9,95E-05

D

-7,67E-01

-9,01E+00

-1,81E-05

| C4

0

3.16E-08

6,08E-11

1,02E-06

| 2,28E-06
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Table 112: Core environmental impact indicators - RPM-LV, DN 160 mm

Impact category

Climate change -
Fossil

Climate change -
Biogenic

Climate change - Land
use and LU change

Climate change
GWP-GHG
Qzone depletion

Acidification

Eutrophication,
freshw_atgr'

Eutrophication, marine

Eutrophication,
terrestrial

Photochemical ozone
formation

Resource use,
minerals and metals*

Resource use, fossils*

Water use*

kg Sb eq

Unit

| kg CO2 eq
f
kg CO2 eq

kg CO2 eq

kg CO2 eq

kg CO2 eq ‘

kg CFC11
| e

mol H+ eq

kg P eq
kg N eq

mol N eq

| kg NMVOC
eq

MJ

m? depriv.

A1-A3

9.14E+00

-1,09E-01

1,13E-02

9,04E+00

9 45E+00

1,38E-07

1,13E-01

6,25E-03

1,25E-02

2,92E-01

3,98E-02

6,09E-04

1.04E+02

3,51E+00

A4

5,00E-01

3,37E-04

1,66E-04

5,00E-01

5,00E-01

9,93E-09

1,04E-03

3,38E-05
2,50E-04
2,70E-03
1.73E-03

1,62E-06

I~
|
‘ 3,96E-02

| A | B6
l
‘ 4,02E-02
‘ 6,99E-06 | 1,43E+00
|
1.45E-07 | 2,00E-01
i
| 4.02E-02 | 1,24E+02
| 402E-02 | 123E+02
1,29E-11 | 884E-07
8,60E-06 | 542E-01
0,62E-08 | 1,86E-01
| 511E-06 ‘ 1,18E-01
‘ 4,33E-05 | 8,77E-01
I 1,08E-05 | 2,57E-01

1,60E-09 ‘ 8,49E-04

‘ 1,96E-03 ‘ 5,65E+01

C2

1,22E+02 | 2,29E-02

1,65E-05

7,61E-06

2,29E-02

| 2.28E-02

4,55E-10

4,77E-05

1,65E-06

1.15E-05

1,24E-04

7,92E-05

7,44E-08

6,11E-03 ’ 2,13E+03 | 3,22E-01

1,82E-03

Cc3

2,13E-01

1,09E-01

6,75E-05

3,22E-01

4,13E-01

7,37E-10

6,04E-04

3,04E-05

1,68E-04

1,68E-03

4,65E-04

2,94E-06

7,30E-01

2,14E-02

c4

|
|
‘ 1,06E-04

5,99E-07

‘ 2 55E-08

1.06E-04
1,23E-04
3,29E-12
1,16E-06
1,76E-07
2.89E-07

3,10E-06

1,14E-06

2,00E-10
2,45E-03

| -1,27E-03

-9,08E+00

-1,04E-02
-7,97E-03

| -9,10E+00
i -9.13E+00
-4,79E-08
-3.82E-02
-3,81E-03

-8,52E-03

-8,72E-02

-2,93E-02

-5,66E-05

-9,42E+01

-2,66E+00

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 113: Additional environmental impact indicators - RPM-LV,

Impact category

Particulate matter

Human toxicity,
non-cancer*

Human toxicity,
cancer*

Land use*
lonising radiation**

Ecotoxicity,
freshwater

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator,
** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radicactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.

Pt
| kBq U-235
| eq

|
CTUe

Unit

disease inc.

CTuh

CTUh :

A1-A3

1,15E-06

5,16E-07

4,91E-07

| 7,29E+01

7,48E-01

2,46E+02

i A4
‘ 3,68E-08
4,565E-09

3.55E-09

4,24E+00

9,12E-03

‘ 1.91E+00

AS B6
3,94E-11 | 1,30E-06
9,21E-11 | 1.41E-06

| 6,80E-12 ‘ 1,84E-07

\. 1,46E-03 | 2.41E+02

‘ 220E-05 | 555E+01

2,00E+00

DN 160 mm

| |

| c2 | c3

l -!

| 1,69E-09 | 7,99E-09
| 2.08E-10 | 4,99E-09
‘ 1,63E-10 | 7.71E-10
| 1.94E-01 | 1,36E+00
| 4,18E-04 | 547E-03
i H

‘ 8,66E-02 ‘ 4,69E+02 | 8,77E-02

C4
1,76E-11
2,94E-12

597E-13

6,00E-03

3,28E-06

1,80E-03

D

-8,01E-07

-1.97E-07

-8.88E-07

-2,86E+01

-3.35E-01

-2.92E+02
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Table 114: Parameters describing resource use - RPM-LV, DN 160 mm

Impact category Unit A1-A3 A4 | A5 B6 C2 C3 C4 D
|
| |

primary energy excl. raw calorific 1,66E+01 | 1,21E-01 | 3.74E-04 | 163E+02 | 553E-03 | 1,26E-01 | 508E-05 -8,91E+00
|

materials value

|
Use of renewable MJ, net [ |
Use of renewable primary | MJ, net ‘

energy resources used calorific 0 0 0 0 0 | O | 0 0
as raw materials value | |
MJ, net ' '
Total use of renewable | i | 1 66E+01 | 121E-01 | 3.74E-04 | 1,63E+02 | 5,53E-03 | 126E-01 | 508E-05 | -8.91E+00
primary energy resources e | ‘
} ! { |
Use of non-renewable MJ, net |
primary energy excl. raw calorific 1,04E+02 | 7,03E+00 | 6,11E-03 2,13E+03 | 3,22E-01 7,30E-01 2,45E-03 -9,42E+01
materials value .
Use of non-renewable MJ, net | | |
primary energy resources = calorific 0 0 0 0 0 0 0 0
used as raw materials | value |
Total use of | MJ, net |
non-renewable primary calorific 1.04E+02 | 7,03E+00 | 6.11E-03 2.13E+03 | 3,22E-01 7.30E-01 | 2 45E-03 -9,42E+01
energy resources value |
:TJ]Z‘:e‘:ifafe“"da’y kg 8,78E-01 | 326E-03 | 6,79E-06 | 206E-01 | 149E-04 | 1,20E-03 ‘ 813E07 | -150E+00
| [ | |
Use of renewable Ll I | l | |
calorific 1,22E-01 | 4,12E-05 | 2.30E-07 | 1,78E-03 | 1,89E-06 | 1,26E-04 | 147E-08 | -9,45E-04
secondary fuels
| value | !
MJ, net
Use of non renewable . |
secondary fuels calorific | O 0 ‘ 0 0 0 0 0 0
value
Use of net fresh water m3 8,72E-02 9,76E-04 ‘ 4 59E-05 1,35E+00 | 4 47E-05 | 528E-04 -2,95E-05 | -6,83E-02

Table 115: Other environmental information describing waste categories - RPM-LV, DN 160 mm

Impact category Unit = A1-A3 ‘ A4 : A5 ] B6

Hazardous waste kg 2,31E+00 ‘1,03E-02 5,06E-04 |3,74E+00 4,70E-04 :1,86E-02 4,14E-06 | -3.37E+00

c2 c3 ‘ c4 D
| |

[ |
Eg;gﬁamuswas'e kg | 3656401 | 2,17E-01 | 201602 | 9,10E+02 | 9,92E-03 | 231E-01 | 375E-02 | -3.93E+01
. i + |> +

Radioactive waste disposed/ | | 9.62E-05 | 2,27E-06 ‘5,63E-09 | 1,33E-02 | 1,04E-07 ‘1,39[5-06 8,01E-10 | -8,33E-05
| | |

stored

Table 116: Environmental information describing output flows - RPM-LV, DN 160 mm

. | _
Impact category Unit AA3 | Ag AS B6 I c2 'c3 cs

- | | . . |
Components for re-use | kg 0 [0 ' 0 | 0 |0 0 0
Materials for recycling kg 362E-01 | 534E-05 | 765E-05 | 1,24E-01 | 245E-06 | 1,84E+00 | 3,1GE-08
Materials for energy recovery kg 349E-05 | 453E-07 | 348E-10 | 211E-05 | 2,07E-08 | 156E-07 | 6,08E-11
Exported energy, electricity | M 357602 | 1,21E-03 | 5,50E-06 | 1,16E+00 | 654E-05 | 7,90E-04 | 1,02E-06

Exported energy, heat M 539E02 | 1,75E-03 | 604E-06 | 280E-01 | 802E-05 | 1,75E-04 | 2,28E-06
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Table 117: Core environmental impact indicators - RPM-LV, DN 3156 mm

Impact category Unit A1-A3 Ad AS B6 | C2 | C3 C4 D
| |
_ ! | | | |
g(')'g:i‘lte EEILL kg CO2 eq ‘ 186E+01 | 106E+00 | 8.89E-02 | 1.22E402 ‘ 506E-02 | 2,85E-01 ! 1,05E-05 | -G,08E+00
| | | } I
= ) | I |
g::)"g‘:tn‘?cchange kg CO2 eq ‘ -2,32E-01 | 712E-04 | 155E-05 | 1,43E+00 ‘ 3,42E-05 | 2,32E-01 | 599E-08 | -1,04E-02
Climate change - Land | ' | | - |
56 and LU changs kgCO2eq | 1,92E-02 | 3,51E-04 | 3.21E-07 | 2,00E-01 ‘ 1,68E-05 | 1,07E-04 | 2,55E-09 | -7.97E-03
Climate change kgCO2eq | 1.84E+01 | 1,08E+00 | 8,89E-02 | 1,24E+02 ‘ 507E-02 | 518E-01 | 106E-05 | -9.10E+00
GWP-GHG kgCO2eq | 1,93E+01 | 1,06E+00 | 8,89E-02 | 1,23E+02 | 505E-02 | 5776-01 | 1,23E-05 | -9.13E+00
; | kg CFC11 i ' '
Ozone depletion ~ 274807 | 210808 | 284E-11 | 884E-07 | 101E09 | 917E-10 | 329E-13 | -479E-08
, i , , _
Acidification molH+eq | 214E-01 | 2,20E-03 | 190E-05 | 542E-01 | 105E-04 | 602E-04 | 1,16E-07 | -3.82E-02
Eutrophication, ‘ . ! -' . - -
freshwater* kg P eq 9.93E-03 | 7,15E-05 | 2,13E-07 | 1,86E-01 | 3,43E-06 | 4,57E-05 | 1,76E-08 | -3,81E-03
Eutrophication, marine | kg N eq 2 45E-02 528E-04 | 1.13E-05 1,18E-01 253E-05 | 2,76E-04 2,89E-08 -8.52E-03
o pnication, molNeg | 6,87E-01 | 570E-03 | 9,57E-05 | 8,77E-01 | 2,73E-04 | 1,74E-03 | 3,10E-07 | -8,72E-02
terrestrial | | | |
Photochemical ozone | kg NMVOC . : — i x| i I
bhrieg . | 7,53E-02 | 365E-03 | 240E-05 | 2,57E-01 | 1,75E-04 | 4,85E-04 | 1,14E-07 | -2,93E-02

Resource use,
minerals and metals*

kg Sb eq 7.99E-04 3,43E-06 | 3,54E-09 | 8,49E-04 1,64E-07 | 2,03E-06 | 2,00E-11 -5,66E-05

Resource use, fossils* | MJ 2, 11E+02 1,48E+01 | 1,35E-02 | 2,13E+03 | 7.12E-01 9,90E-01 245E-04  -9.42E+01
t $ : 3 4 3 I
Water use” | m>depriv. | 6.23E+00 | 837E-02 | 4,34E-03 | 565E+01 | 4,02E-03 | 2,70E-02 | -127E-04 -2.66E+00
I

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 118: Additional environmental impact indicators - RPM-LV, DN 315 mm

freshwater

Impact category Unit A1-A3 A4 A5 | B6 I c2 c3 c4 D

Particulate matter disease inc. 2,54E-06 7,77E-08 8.71E-11 ‘ 1,30E-06 l 3,73E-09 ‘ 9,92E-09 1.76E-12 | -8,01E-07

Human toxicity, CTUR 6.62E-07 | 9.61E-09 | 2.04E-10 ‘ 141E-06 | 461E-10 | 550E-00 | 294E-13 | -1,97E-07

non-cancer _ |

s:r:“c::‘,m"'c'ty' CTUh 112606 | 749E-09 | 150E-11 ‘ 1,84E-07 ‘ 3.60E-10 | 1,52E-09 ‘ 5.97E-14 | -8.88E-07

Land use* Pt 147E+02 | 8TE+00 | 324E-03 | 241E+02 | 4,30E-01 | 4 31E+00 | 6,00E-04 | -2 86E+01

lonising radiation** ';'zq U-235 | 4 56E+00 | 1,93E-02 | 4.86E-05 ‘ 5556401 | 9.24E-04 | 120E-02 | 328E-07 | -335E-01
— | | | | | |

SCTELT CTUe 5ASEY02 | 404E+00 | 191E01 | 469E+02 | 104E01 | 3185400 | 180504 | -282E+02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 119: Parameters describing resource use - RPM-LV, DN 315 mm

Impact category Unit A1-A3 | A4 A5 B6 Cc2 C3 Cc4 D
| | | |
Use of renewable MJ, net [
primary energy excl. raw | calorific 3,33E+01 | 2,55E-01 8,28E-04 | 1,63E+02 | 1,22E-02 | 1,74E-01 5,08E-06 -8,91E+00
materials value |
Use of renewable primary | MJ, net ' |
energy resources used calorific 0 0 | 0 0 [ o 0 0 0
as raw materials value |
: | |
Total use of renewable MU | I |
i calorific | 3,33E+01 | 2,65E-01 | 8,28E-04 | 1,63E+02 | 1,22E-02 | 1,74E-01 | 5,08E-06 -8,91E+00
primary energy resources | . o |
| . : !
Use of non-renewable MJ, net | ' |
primary energy excl. raw | calorific 2,1ME+02 | 1.48E+01 | 1,35E-02 | 2,13E+03 | 7.12E-01 | 9,90E-01 | 245E-04 -9,42E+01
materials value :
| | |
Use of non-renewable MJ, net
primary energy resources | calorific | 0 0 0 0 0 0 0 0
used as raw materials value [
Total use of | MJ,net |
non-renewable primary calorific | 2,11E+02 | 148E+01 | 1,35E-02 | 2,13E+03 | 7,12E-01 | 9,90E-01 | 2,45E-04 | -9,42E+01
energy resources | value | |
4 1 d !
:;?e‘:ifafem"dary kg 1,98E+00 | 6,89E-03 | 1,50E-05 | 2,06E-01 ‘ BEIEDS) § 027Gy [jptaEson J i/S0ERD
Use of renewable st | :
calorific | 2,69E-01 | 8,71E-05 | 5,08E-07 | 1,78E-03 | 4,18E-06 | 2,10E-04 | 147E-09 | -9,45E-04
secondary fuels
| value | | |
MJ, net | |
;J:ceozzr;onf{]eer::wable calorific 0 | 0 0 0 0 0 0 0
a4 value '
Use of net fresh water m3 1,65E-01 | 2,06E-03 | 1,02E-04 | 1,35E+00 ‘ 9,89E-05 | 6,80E-04 ‘ -2,95E-06 | -6,83E-02

Table 120: Other environmental information describing waste categories - RPM-LV, DN 315 mm

Impact category Unit  A1-A3 ! A4 A5 B6 c2 ! c3 | ca ‘ D

Hazardous waste h kg | 4728400 | 2A7E.02 | 112E-03 | 374E+00 ‘ 1,04E-03 ‘ 264E-02 | 4.14E-07 | -337E+00
(';’i‘;;:‘szzardws L | kg | 6,60E+01 ‘ 4,57E-01 | 4.44E-02 | 9,10E+02 ‘ 2,19E-02 ‘ 729E-01 | 3,75E-03 | -3,93E+01
Radioactive waste disposed | g | 1.80E-04 ‘ 476E.06 | 125608 | 133E-02 | 230807 ‘ 308606 | BOIEAT | -8.33E-05

Table 121. Environmental information describing output flows - RPM-LV, DN 315 mm

[ | i
Impact category Unit A1-A3 | Ad A5 B6 C2 ‘ Cc3 C4

L5 A | | | |
Components for re-use kg | O 0 0 0 0 0 Lo
Materials for recycling kg | 7.96E-01 1.13E-04 1,69E-04 | 1,24E-01 5,41E-06 | 4 58E+00 | 3,16E-09

i + | \ £ 1

Materials for energy recovery | kg 7.51E-05 | 9,56E-07 7.69E-10 2 11E-05 4,59E-08 | 2,29E-07 6,08E-12
Exported energy, electricity | MJ | 730E-02 | 2,55E-03 | 122E-05 | 1,16E+00 | 1,23E-04 | 1,87E-03 | 1,02E-07

Exported energy, heat vy | 105E-01 | 3.70E-03 | 1,33E-05 | 2,80E-01 | 1,77E-04 | 2,66E-04 | 2,28E-07
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Table 122: Core envircnmental impact indicators - RPM-LV, DN 80 mm, with insulation

Impact category Unit A1-A3 Ad A5
g(')'sms?lte chiagges kgCO2eq | 8.92E+00 | 507E-01 | 4,09E-02
gi':)";ztn‘?cd‘a"ge' kgCO2eq | -147E-01 | 3.42E-04 | 7,11E-06
S;'g‘:;z ‘i’g’;ﬁ;g’j"d kgCO2eq | 1,00E-02 | 1,69E-04 | 147E-07
Climate change | kgCO2eq | 878E+00 | 5,08E-01 | 4,09E-02
|
GWP-GHG | kgCO2eq | 9.23E+00 | 5,07E-01 ‘ 4,09E-02
Ozone depletion ';g CFC1 | 4 30E-07 | 1.01E-08 | 131E-11
Acidification mol H+eq | 1.03E-01 | 1,06E-03 | 8,74E-06
|
Eutrophication, ' '
freshwater* koPeq | 573E03 | 344E-05 | 9,77E-08
Eutrophication, marine | kg N eq ‘ 1,21E-02 2,54E-04 | 5,20E-06
E‘r’:;‘;‘t’r'i‘;‘fa"°"' mol N eq ‘ 272E-01 | 274E-03 | 440E-05
fhotoqhemlcal ozone | kg NMVOC 3,91E-02 1.76E-03 | 1,10E-05
‘ormation eq
iie::;::eaﬁzerheta|s' kgSbeq | 5,37E-04 ‘ 1,65E-06 | 1,63E-09
Resource use, fossils* | MJ 1,02E+02 | 7 14E+00 | G,21E-03
Water use* 'm depriv. 3,47E+00 ‘ 4,02E-02 | 2,00E-03
|

1,22E+02

1,43E+00
2,00E-01

1,24E+02
| 1,23E+02
| 8,84E-07
5,42E-01
| 1,86E-01
1,18E-01

8,77E-01

2,67E-01
8,49E-04

2,13E+03

‘ 5,65E+01

c2 i c3 ca D
2,33E-02 iz,an-m 231603 | -3,16E+00
1,57E-05 ‘ 147601 | 1,326-05 | -3,95E-03
i
| 7,74E-06 ‘ 47305 | BE1E-07 | -255E-03
| ,
| 2,33E-02 ‘ 3.53E-01 | 2.33E-03 | -3,15E+00
: 2,32E-02 IBIEO1 | 271E:03 | -3,16E+00
463E10 | 44SEA0 | 7.24E-11 | -1.71E-08
| PN Py ;-1,325-02
1155E:05) |[1,852:06) {lc5E.58 i-1,33E-03
11605 || 124204 | l8,36E 08 J|-2:86E-03
e [ i—3,03E-02
| 8.05E-05 | 2,36E-04 | 2,50E-05 | -1,02E-02
| 7,56E-08 8,24E-07 : 4 40E-09 -1,95E-05
| 3,27E-01 | R e (T
185E-03 | 1,53E-02 | -2,79E-02 | -9,08E-01

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there

is limited experience with the indicator.

Table 123: Additional environmental impact indicators -
|
Impact category Unit A1-A3 ‘ A4 Ab
Particulate matter | diseaseinc. | 1,08E-06 ‘ 3,73E-08 ‘ 4,01E-11
FOmaRioKICIY, CTUh 4,54E-07 ‘4,62E-09 ‘9,36E-11
non-cancer | | |
matoxichty; CTUR 462E-07 | 3.60E-09 ‘ 6.91E-12
cancer |
c : | L |
Land use* Pt 750E+01 | 431E+00 | 1,49E-03
lonising radiation** :E’Iq U235 | 735601 | 9.26E-03 | 2,23E-05
Scotexialy. CTUe 2,30E+02 ’ 1,04E+00 | 8,80E-02
freshwater [ _

RPM-LV,

| B6

!

1,30E-06
1,41E-06

1,84E-07

2,41E+02

| 5,55E+401

‘ 4,69E+02

DN 80 mm, with insulation

Cc2 ‘ C4 | D
1,71E-09 | 4.39E-09 | 3,88E-10 ' -2,75E-07
{

2,12E-10 ! 3,60E-09 | 646E-11 | -6,76E-08
1,65E-10 i 7,09E-10 | 1.31E-11 | -3,05E-07
1,98E-01 | 1,66E+00 | 1,32E-01 | -9,96E+00
| 4,25E-04 | 4,66E-03 | 7,21E-05 | -1,23E-01
| 8,92E-02 | 2,10E+00 | 3.96E-02 | -1,00E+02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.
** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human heatth of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 124. Parameters describing resource use - RPM-LV, DN 80 mm, with insulation

Impact category

Use of renewable
primary energy excl. raw
materials

Use of renewable primary
energy resources used as
raw materials

Total use of renewable
primary energy resources

Use of non-renewable
primary energy excl. raw
materials

Use of non-renewable
primary energy resources
used as raw materials I

Total use of
non-renewable primary
energy resources

Use of secondary
material

Use of renewable
secondary fuels

Use of non renewable
secondary fuels

Use of net fresh water

Table 125: Other environmental

with insulation

Impact category

Hazardous waste

Non-hazardous waste
disposed

Radioactive waste disposed/

stored

Unit

MJ, net

calorific
value

MJ, net

calorific

value

MJ, net
calorific
value

MJ, net

calorific

value

MJ, net
calorific
value

MJ, net
calorific

value

kg

| MJ, net

calorific

value

MJ, net
calorific

value

m3

| Unit
kg
kg

kg

A1-A3 | A4
1,81E+01 | 1,22E-01
0 0
|
1,81E+01 ‘ 1,22E-01
1,02E+02 | 7,14E+00
0 0
1,02E+02 | 7,14E+00
! !
|
| 1,00E+00 | 3,31E-03
1,34E-01 | 4,19E-05
0 0
8.67E-02 | 9,91E-04
information
| A1-A3 |l A4
2,17E+00 | 1,04E-02
3.39E+01 | 2,20E-01
9,11E-05 | 2,30E-06

AS

3.80E-04

3,80E-04

| 6,21E-03

o
I
|

6,21E-03

6,90E-06

2,34E-07

4.67E-05

describing waste

AS

5,14E-04

Bé

1,63E+02

1.63E+02

2,13E+03

2,13E+03
2,06E-01

1,78E-03

1,35E+00

3,74E+00

J
li
|

5,73E-09 ‘ 1.33E-02

C2

5,62E-03

5,62E-03

3.27E-01

3.27E-01
1,62E-04

1,92E-06

4,55E-05

Cc3

7.67E-02

7,67E-02

4,59E-01

4,59E-01

9,86E-04

1,34E-04

3,78E-04

C4

1.12E-03

1,12E-03

5,38E-02

i
| 5,38E-02
!
‘ 1,79E-05

| 3.24E-07

‘ -6,50E-04 i

-3,02E+00

-3.02E+00

-3,27E+01

-3,27E+01

-5,15E-01

-3,24E-04

-2,33E-02

categories - RPM-LV, DN 80 mm,

C2

4,78E-04

1,06E-07

‘C3
|

| 1,86E-02

2,04E-02 | 9.10E+02 | 1,01E-02 ‘3,09!5-01
| |

| 1,19E-06
|

C4

9,10E-05

8,26E-01

1,76E-08

D

-1,16E+00Q

-1,36E+01

-3.04E-05

Table 126: Environmental information describing output flows - RPM-LV, DN 80 mm, with insulation

Impact category

Components for re-use

Materials for recycling

Materials for energy recovery

Exported energy, electricity

Exported energy, heat

r

Unlt

| kg

kg
MJ

M

A1-A3

o

| 3,68E-01

5,89E-04
3,56E-02

| 5,62E-02

|
J
|

A4

0

5,42E-05
4 59E-07
1,23E-03
1.78E-03

AS

0

7,78E-05
3,54E-10
5,60E-06
6,14E-06

B6

4 :
. 1,24E-01

2,11E-05
: 1,16E+00
. 2,80E-01

C2

0

2,49E-06
2,11E-08
5,63E-05
8,15E-05

| 1,60E+00
‘ 1,09E-07
| 6,776-04
| 1,95E-04

ca

o

| 6,95E-07
1,34E-00
2,24E-05
5,01E-05
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Table 127: Core environmental impact indicators - RPM-LV, DN 160 mm, with insulation

Impact category Unit A1-A3 A4 A5 Bé c2 C3 Cc4 D

ol kgCO2eq | 1,32E+01 | 7,94E-01 | 639E-02 | 122E+02 | 364E-02 | 240E-01 | 3,34E-03 | -558E+00
gi'g;::\eic"hange' kg CO2 eq ‘-2,22E-01 536E-04 | 1.11E-05 | 143E+00 | 246E-05 | 2,22E-01 | 1,90E-05 | -6,60E-03

Climate change - i ‘
i
|
|

Climate change - Land
use and LU change

‘ i
|
' ' |
kgCO2eq  140E-02 | 2,64E-04 | 2,30E-07 | 2,00E-01 | 1,21E-05 |978E-05 8,09E-07 | -4,71E-03

Climate change kg CO2 eq | 1,30E+01 | 7,95E-01 - 6,39E-02 | 1,24E+02 | 3,64E-02 | 4,62E-01 | 3,36E-03 | -559E+00
GWP-GHG kg CO2 eq 1,37E+01 7,94E-01 6,39€E-02 1,23E+02 | 3,63E-02 | 4,49E-01 3.91E-03 | -5,61E+00
: kg CFC11 | : ' ' ) ' '

Ozone depletion eq 2,01E-07 1,58E-08 | 2,04E-11 8,84E-07 7,23E-10 1,07E-09 1,04E-10 -2,97E-08
Acidification mol H+ eq 1,50E-01 1,65E-03 1,37E-05 542E-01 7 68E-05 | 8,99E-04 3,68E-05 I -2.34E-02

Eutrophication, |
freshwater” kg Peq” 7,65E-08 | 5,38E-05 _ 1,53E-07 _ 1,86E-01 2,46E-06 | 4,64E-05 _ 559E-06 | -2,35E-03
Eutrophication, marine | kg N eq 1,78E-02 | 3,97E-04 | 8,13E-06 | 1,18E-01 1,82E-05 | 2,25E-04 | 9,17E-06 | -5,24E-03

--Eutrophicafion, | ' [

mol N eq 4,47E-01 4,29E-03 | 6,88E-05 | 8,77E-01 1,96E-04 | 2,42E-03 9.85E-05 | -536E-02

terrestrial | |

T 3 I : 1
Photochemical ozone | kg NMVOC | ‘ . . . g 2 =
formation | eq 5,60E-02 2,75E-03 ; 1,72E-05 2,57E-01 1,26E-04 6,84E-04 3,60E-05 1,B0E-02

Resource use,

minerals and metals* | <9 SP €4 _ Blo2E-0d _ 2.58E-06

2,54E-09 | 849E-04 | 118E-07 | 468E-06 | 634E-09 | -347E-05

Resource use, fossils* | MJ 1,52E+02 | 1.12E+01 | 9,70E-03 | 2,13E+03 | 5/12E-01 1,07E+00 | 7,76E-02 -5, 79E+01
] | | ! | |
6,30E-02 ‘ 3,12E-03 | 565E+01 | 2,89E-03 | 2,87E-02 | -4,03E-02 | -1,62E+00

|
Water use* m? depriv. 4,88E+00

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

Table 128: Additional environmental impact indicators - RPM-LV, DN 160 mm, with insulation

| | |
Impact category Unit A1-A3 Ad | A5 B6 C2 | C3 ‘ C4 D

B - i 4 i 1 1 i +
Particulate matter disease inc. 1,69E-06 5,85E-08 6,26E-11 1,30E-06 2,68E-09 1,20E-08 | 559E-10 | -4 91E-07

freshwater

::r:":a"n‘c"e"r'c'ty CTUh 541607 | 723509 | 146510 | 14106 | 3IIEA0 | BS0E09 | SITE-M1 | 21507
Z':r:"c:?,m"ic“y' | CTUh 7,33E-07 i. 564E-00 | 1.08E-11 | 1.84E:07 | 258E-10 | 1.02E-09 | 1,89E-11 | -544E-07
Land use* Pt 1126402 : 6,75E+00 | 233E-03 | 2,41E+02 ' 3.09E-01 | 2.01E400 | 1,90E-01 | -1,76E+01
lonising radiation™* | - 1426400 | 145E-02 | 3.49E-05 | 555E+01 | 6.64E-04 | 831E-03 | 1,04E-04 | -2.10E-01
Sl CTUe 3,49E+02 ‘3,04E+00 138E-01 | 460E+02 | 139E-01 2976400 | 570802 | 4.79E+02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities.
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.




MANANDIK'

Table 129: Parameters describing resource use - RPM-LV, DN 160 mm, with insulation

Impact category Unit A1-A3 . A4 A5 B6
|
Use of renewable | MJ, net | |
primary energy excl. raw calorific 2,68E+01 | 1,92E-01 505E-04 | 1,63E+02
materials | value | |
: 4 ;
Use of renewable primary | MJ, net |
energy resources used calorific 0 | a0 0 0
as raw materials | value .
Total use of renewable b 2 l
: calorific 2,68E+01 | 1,92E-01 ‘ 5,95E-04 1,63E+02
primary energy resources
value
Use of non-renewable MJ, net ‘
primary energy excl. raw calorific 1,562E+02 | 1,12E+01 | 9,70E-03 | 2,13E+03
materials value |
Use of non-renewable MJ, net '
primary energy resources = calorific 0 0 0 0
used as raw materials value
Total use of | MJ, net
non-renewable primary calorific 1,52E+02 | 1,12E+01 | 9,70E-03 | 2,13E+03
energy resources value
: '|
PRIl 2 kg 1,56E+00 | 5,18E-03 | 1,08E-05 | 2,06E-01
material
MJ, net | [
Usgletfenenabic calorific | 2,08E-01 | 6,55E-05 | 3,65E-07 | 1.78E-03
secondary fuels
{ value |
MJ, net | '
e e [0 oo o
v _ value
Use of net fresh water 1,22E-01 | 1,55E-03 7,30E-05 1,35E+00

m3

Table 130: Other environmental information
with insulation

describing waste

A4 ' AS B6

8,04E-04

Impact category Unit ' A1-A3

|
Hazardous waste kg 3,23E+00 ! 1,63E-02 | 3,74E+00
_ § ! ]' , |

a2 ICOUs WS kg 4,75E+01 | 3,44E-01 | 3.19E-02 ‘9.10E+02
disposed [ [

Radioactive waste disposed/ | kg 1.34E-04 | 3.60E-06 | 8.95E-09

stored 113502

c2 Cc3 c4 D
i
‘ 8,78E-03 1,88E-01 1,61E-03 -5,42E+00
| |
| O | O 0 0
|
: 8,78E-03 1,88E-01 1,61E-03 -5,42E+00
| 5,12E-01 1,07E+00 | 7,76E-02 -5,79E+01
0 0 0 0
| |
5,12E-01 1,07E+00 | 7,76E-02 -5, 79E+01
|
2,37E-04 | 1,65E-03 | 2,58E-05 | -9,20E-01
T
3,00E-06 1,45E-04 4 67E-07 -5.79E-04
| |
| 0 0 0 0
: 7, 11E-05 | 7,12E-04 | -9,37E-04 | -4 17E-02

categories - RPM-LV, DN 160 mm,

c2 '| c3 c4 D

1.31E-04 | -2,06E+00

| 7.47E-04 | 2,09E-02

1,58E-02 | 3,13E-01 1.18E+00 : -2,41E+01

1,65E-07 = 2,12E-06 I[ 2,54E-08 | -5.20E-05

Table 131: Environmental information describing output flows - RPM-LY, DN 160 mm, with insulation

!A4

impact category Unit A1-A3 ‘ AS
Components for re-use | kgm | 0 ‘ 0 ‘ 0
Materials for recycling " kg | 5,74E-01 . 8,49E-05 _: 1,22E-04
Materials for energy recovery | kg | 8,50E-04 : 7,19E-07 | 553E-10
Exported energy, electricity ) : MJ I 5,26E-02 | 1,92E-03 ! 8,75E-06
Exported energy, heat | My 8,10E-02 ‘ 2,78E-03 | 9,59E-06

. c2 | c3 ca

0 0 |0 | ©
| 124E-01 | 3.89E-06 | 2,93E+00 | 1,00E-06
| 2,11E-05 | 2,14E-07 | 1,93E-09

3.29E-08
‘1,16E+00 8,80E-05 | 122E-03 | 323E-05

‘ 2,80E-01 1,27E-04

2,42E-04 ‘ 7.22E-05
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Table 132: Core environmental impact indicators - RPM-LV, DN 315 mm, with insulation

|
Impact category Unit A1-A3 Aé | As | B8 c2 | c3 ca D
ke e | | | | |
s kgCO2eq | 2.85E+01 | 1,85E+00 ‘ 1,49E-01 ‘ 122E+02 | 8.49E-02 ‘ 343601 | 1,04E-02 | -1.40E+01
" N ¢ + { H 4 .. :
g‘.':;:tn‘?;hange kgCO2eq | -544E-01 ‘ 1,25E-03 ‘ 2,59E-05 | 1,43E+00 | 5,73E-05 ‘ BAE-01 | 594E-05 | -151E-02
' ' I I i
Climate change - Land ‘ | [
[SetentilliicRngs kgCO2eq | 255E-02 | 6A7E-04 | 538E-07 | 200E01 | 282605 | 153E04 | 253206 | -103E-02
Climate change kgCO2eq | 2,80E+01 1.86E+00 | 1,49E-01 1.24E+02 | 8,50E-02 ‘ 8,88E-01 1,05E-02 | -1,40E+01
GWP-GHG kgCO2eq | 2,07E+01 | 1.85E+00 | 149E-01 | 123E+02 | 849E-02 | 6,01E-01 | 1,22E-02 | -1.41E+01
Ozone depletion ggCFC" 427E-07 | 369E-08 | 4,77E-11 | 8.84E-07 | 1,69E-09 ‘ 1,30E-09 | 327E-10 | -7,13E-08
. | . | | 5 ,
Acidification mol H+eq | 3,18E-01 ‘ 3.86E-03 | 3,19E-05 | 542E-01 | 1.77E-04 | 854E-04 ‘ 1,15E-04 | -5 86E-02
Eutrophication, ; . g ‘ " . ‘ ' ! :
P o  kgPeq 1.41E-02 | 1,26E-04 | 357E-07 | 1,86E-01 | 5.75E-06 | 6,79E-05 ! 1,75E-05 | 583603
Eutrophication, marine | kgNeq | 3,82E-02 ‘ 9.27E-04 | 1,90E-05 ‘ 118E-01 | 4.25E-05 | 3.95E-04 | 287605 | 131602
- | 1 . ! | , : |
— |
Z‘::;"s‘t’:i’:am"' ' molNeq | 108E+00 | 1,00E-02 | 161E-04 ‘ 877E-01 | 458E-04 | 241E-03 | 3.08E-04 | -1,35E-01
Photochemical ozone | kg NMVOC ' I -
formatton & | 117E-01 | 6,42E-03 | 4,02E-05 ‘ 267E-01 | 294E-04 | 6,83E-04 | 1,13E-04 | -4,52E-02
Resource use, ! | |
minerals and metals+ | 9 Sbeq | 1.08E-03 | 6,02E-06 | 594E-09 | 8,49E-04 & 2.76E-07 & 3,04E-06 | 1,98E-08 | B85E-05
Resource use, fossils* | MJ 3,25E+02 | 2.61E+01 . 2,27E-02 2,13E+03 | 1.19E+00 & 1,42E+00 i 2,43E-01 | -1,44E+02
i i 4
Water use* medepriv. | 9,77E+00 | 1,47E-01 | 7,29E-03 | 565E+01 ‘ 6,74E-03 | 3,61E-02 | -1,26E-01 | -4,02E+00

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these

is limited experience with the indicator.

results are high or as there

Table 133: Additional environmental impact indicators - RPM-LV, DN 315 mm, with insulation
| |
Impact category Unit A1-A3 | A4 | As B6 c2 c3 c4 D
' |
' [ [ [ i
Particulate matter disease inc. | 3,89E-06 ‘ 1,37E-07 | 1,46E-10 | 1,30E-06 6,25E-09 | 1,44E-08 | 175E-08 | -1,24E-06
Human toxicity, ‘ | '

. e CTUh | 859E:07 | 1,69E-08 | 3,42E-10 ‘ 141E-06 | 7.73E-10 | 7,22E-09 | 2,91E-10 | -3,07E-07
= | .
::r:“c::lm"'c"y' CTUh 1,70E-06 | 1,32E-08 ‘ 2526-11 | 184E-07 | 6,03E-10 | 208E-09 | 592E-11 | -1,39E-06
Land use* Pt 2,50E+02 | 1,58E+01 ‘5,43E-03 241E+02 | 7.21E-01 | 6,52E+00 | 5,95E-01 | -4,44E+01
lonising radiation** qu U-235 | 5 40E+00 | 338E-02 | 8,15E-05 | 5556401 | 155E-03 | 181E-02 | 3.25E-04 | -4,82E-01

Ecotoxicity, [ ‘ ' . ' : . :
e | CTUe 7,73E+02 ‘ 710E+00 | 3,21E-01 | 4,69E+02 ‘ 3,25€-01 | 4,03E+00 | 1,78E-01 | -4, 57E+02

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there
is limited experience with the indicator.

** Disclaimer: This impact category deals mainly with the eventual impact of low dose ionising radiation on human health of the nuclear fuel cycle.
It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities,
Potential ionising radiation from the soil, from radon and from some construction materials is also not measured by this indicator.
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Table 134: Parameters describing resource use - RPM-LV, DN 315 mm, with insulation

Impact category Unit A1-A3 A4 A5 B6 c2 c3 C4 D
| I
Use of renewable | MJ, net
primary energy excl. raw | calorific 6,10E+01 | 4,48E-01 1,39E-03 | 1.63E+02 | 2,05E-02 | 2,54E-01 504E-03 | -1,34E+01
materials value | |
Use of renewable primary = MJ, net
energy resources used calorific 0 0 0 0 0 0 0 0
as raw materials value |
Total use of renewable !
g calorific 6,10E+01 | 4,48E-01 1,39E-03 1.63E+02 | 2,05E-02 2,54E-01 5,04E-03 -1,34E+01
primary energy resources | o o
Use of non-renewable . MJ, net
primary energy excl. raw calorific 3.25E+02 | 261E+01 | 2,27E-02 | 2,13E+03 | 1.19E+00 | 1,42E+00 | 2,43E-01 | -1,44E+02
materials value | _ | |
Use of non-renewable MJ, net ‘
primary energy resources = calorific 0 0 0 0 0 0 0 0
used as raw materials value | | |
Total use of MJ, net | '
non-renewable primary ‘ calorific 3,25E+02 | 2,61E+01 | 2,27E-02 | 2.13E+03 | 1.19E+00 | 1,42E+00 | 2,43E-01 | -1,44E+02
energy resources | value [ |
T | T 1 1
ﬁe?if;e“"da’y ‘ kg | 3,79E+00 | 1,21E-02 | 252E-05 | 2.06E-01 | 554E-04 | 3,0GE-03 ‘ 8,07E-05 ‘ -2,35E+00
|
MJ, net
Gl ‘ calorific | 4,96E-01 | 153E-04 | 8,53E-07 | 1.78E-03 | 7,01E-06 | 2,73E-04 | 146506 ‘ -1,48E-03
secondary fuels |
| value . . | | .
MJ, net ‘
g::oﬁz’;°”f[j‘2’;:wab'e calorific | 0 | o 0 0 0 0 | o 0
v value | |
Use of net fresh water m3 2,47E-01 3,62E-03 ‘ 1,70E-04 ‘ 1.35E+00 ‘ 1,66E-04 ‘ 9,12E-04 | -2,93E-03 ‘ -1,03E-01

Table 135: Other environmental information describing waste categories - RPM-LVY, DN 315 mm,
with insulation

: _
A1-A3 A4 ‘ AS ! B6 ’ c2 c3 | ca
. _ l

D

Impact category Unit
| |

|
Hazardous waste ' kg 6.99E+00 | 3,80E-02 | 1,88E-03 | 3.74E+00 | t1,74E-03 | 3,25E-02 ‘ 4,10E-04 ‘ -5,25E+00

Non-hazardous waste

. kg 9,62E+01 8,04E-01 7.44E-02 9,10E+02 | 3,68E-02 ‘1,07E+00 | 3,72E+00 | -6,09E+01
disposed . |

Zz‘r’;‘("ad“’ewas’ed's"°sed’ kg | 284E-04 | 841E-06 | 2,09E-08 | 133E-02 | 3.85E-07 | 4,64E-06 | 7,95E-08 | -120E-04
| |

Table 136: Environmental information describing output flows - RPM-LV, DN 315 mm, with insulation

| ] |
c3 ‘ ca

[
Impact category | Unit A1-A3 ‘ Ad AS B6 | C2 |
| | | | | ! | |
Components for re-use | kg 0 ‘ 0 ‘ 0 0 0 : 0 0
Materials for recycling ' kg 1,33E+00 ‘ 1,98E-04 ]' 2,84E-04 | 1,24E-01 9,08E-06 | 7,06E+00 | 3,13E-06
Materials for energy recovery kg 2,59E-03 I 1,68E-06 : 1,29E-09 - 2,11E-05 7,69E-08 : 3.07E07 | 6,03E-09
Exported energy, electricity [ MJ 1,13E-01 4,49E-03 ] 2,04E-05 | 1,16E+00 | 2,05E-04 ‘ 2,84E-03 1,01E-04

3,72E-04 2,26E-04

Exported energy, heat iMJ 1,75E-01 | 6,49E-03 | 2,24E-05 | 2.80E-01 | 2,97E-04
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Table 137: Information describing the biogenic carbon content - RPM-K

Biogenic

| -
Biogenic carbon content per 1 pc of RPM-K

 Biog Y P C content
Biogenic carbon content in product (all types and sizes) kg C 0
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 80 mm, manual kg C 2,05E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 80 mm, with the actuator kg C 2,60E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 200 mm, manual kg C 3.69E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 200 mm, with the actuator | kg C 4,23E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 400 mm, manual kg C [ 6.43E-02

i
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 400 mm, with the actuator | kg C | 7.26E-02

NOTE: 1 kg biogenic carbon is equivalent to 44/12 kg of CO,

Table 138: Informace o obsahu biogenniho uhliku - RPMC-K

. . Biogenic
Biogenic carbon content per 1 pc of RPMC-K
g perip C content
e N s 11
Biogenic carbon content in product (all types and sizes) kg C 0
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), 200x100 mm, manual kg C 4,12E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), 200x100 mm, with the actuator kg C 4,65E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging woad), 300x300 mm, manual kg C 6,55E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), 300x300 mm, with the actuator | kg C 7,38E-02

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), 600x600 mm, manual kg C 1,90E-01

Biogenic carbon content in accompanying packaging (cardboard and packaging wood), 600x600 mm, with the actuator | kg C 2,1E-01

NOTE: 1 kg biogenic carbon is equivalent to 44/12 kg of CO,




MANANDIK®

Table 139: Information describing the biogenic carbon content - RPM-V

Biogenic

Biogenic carbon content per 1 pc of RPM-V C content
Biogenic carbon content in product (all types and sizes) kg C 0 )
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 80 mm kg C 1,26E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 80 mm, with insulation kg C 2,58E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 315 mm kg C 4,25E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 315 mm, with insulation kg C 7.21E-02
Biogenic carbdh content in accompanying packaging (cardboard and packaging woad), DN 630 mm kg C 1,61E-01
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 630 mm, with insulation kg C 2,25E-01
NOTE: 1 kg biogenic carbon is equivalent to 44/12 kg of CO,

Table 140: Informace o obsahu biogenniho uhliku - RPM-LV

Biogenic carbon content per 1 pc of RPM-LV (B:ig:;;‘::.tl
iogen carbon content in produc (a types and sizes) kg c - o [
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 80 mm kg C 1,22E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 80 mm, with insulation kg C 2,00E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 160 mm kg C 1,96E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 160 mm, with insulation \ kg C 3,13E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging woad), DN 315 mm | kg C 4 35E-02
Biogenic carbon content in accompanying packaging (cardboard and packaging wood), DN 315 mm, with insulation ‘ kgC 7,32E-02

= ]
NOTE: 1 kg biogenic carbon is equivalent to 44/12 kg of CO,
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ADDITIONAL ENVIRONMENTAL INFORMATION

EMS f‘— —

P E——
The company has established, maintain and have certified PR
the environmental management system according to CERTIFICATE
EN ISO 14001. a0

MANDIK, a.e.

Packaging waste ; T
The take-back and use of packaging waste thatthe company
has put on the market in the Czech Republic is ensured
through the authorized packaging company EKO-KOM,
a.s. according to Act No. 447/2001 Sbh., on packaging,
as amended.

e e T T e T UL e

Ssies S
f

Waste of electrical equipment

The company fulfills the obligations set for manufacturers of electrical equipment for the separate
collection, take-back, processing, use and disposal of electrical equipment and electrical waste through
the ASEKOL a.s. collective system in the Czech Republic according to Act No. 542/2020 Sb., on end-
of-life products, as amended.

Further information about the validity of certification is on the company’s website.

Electricity production

The graph shows the considered energy mix of the company in 2022. More than a quater of the
electricity comes from renewable resource - from the own photovoltaic power station.

== 4% == renewable resources
The own El mix 39% fossil resources
pcf)v?//er of the
station
30% nuclear resources

Energy Source and Emission Level for Electricity: Czech residual mix, contains: 53,6 % of fossil fuels, 41 % of nuclear,
5,4 % of renewable sources was used for modelling of electricity an A3 phase.

GWP-GHG from the production of electricity for the Czech residual mix: 0,707 kg CO2 eq/kWh,

for the company's mix: 0,516 kg CO2 eq/kWh.

| Page 65 e
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Comparison of energy consumption of CAV and VAV

Constant air flow regulators (CAV) ensure air exchange in the building regardless of current needs and
operate on the basis of fixed values and are more optimal in terms of investment costs, but are more
expensive in terms of operating costs, which is due to the system's inadaptability - energy waste due
to throttling due to air pressure drop. In contrast, the variable air flow regulator system (VAV) controlled
by CO2 sensors and VAV box control allows dynamic air flow control based on current conditions and
occupancy of the building‘s spaces, thereby adapting to the use of the building and thus directly reducing
energy consumption and operating costs, while still maintaining high quality and quantity of air exchange.
However, investment costs are expected to be higher due to the greater sophistication of both the HVAC
system and the building's measurement and control system.

Table 141: Comparison of the energy consumption of CAV and VAV air flow regulators for a circular ducts
DN 315 at a mean air velocity in the duct of 3 m/s.

Parameter, balance item (unit) R\léﬁ\ll\{v
Duct internal diameter DN (mm) 315
Duct cross section (m?) 0,078
Mean air velocity v (m/s) 3
Air mass flow rate g, (kg/s) 0,281

. Air pressure drop Ap (Pa) 70,2 15,1
Air flow energy dissipation rate (from throttling) P= q,4p (W) 19,7 42

h Considered fan+motor energy efficiency n 50%
Electric power input needed for throttling P, = P/n (W) 394 8,5
Average electric power input of the VAV motor P, (W) 0,0 1.1
Total electric power input P, = P,+ P, (W) 394 9,6
Energy consumption per 1 hour (Wh) 394 9,6
Energy consumption per 1 day (Wh) 945,3 230,0
Energy consumption per 365 days (Wh) 345 034,5 83 950,0
Energy saving of VAV system compared to CAV - 75 %
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