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1. GERNERAL INFORMATIONS

EPD OWNER:

PRODUCT NAME:
PRODUCTION SITE:
FIELD OF APPLICATION:

PROGRAM OPERATOR:

CPC CODE:
COMPANY CONTACT:

EXTERNAL AUDIT:

LCA Consultant

PRODUCT CATEGORY
RULES (PCR):

COMPARABILITY:

LIABILITY:

REFERENCE DOCUMENT:

OTHER USEFUL
REFERENCE

Jiangsu Sieyuan Hertz Instrument Transformer Co., Ltd
Add: No.5 West Huimin Road Jiangsu Province, 226500 P.R.China

Instrument transformer_capacitor voltage transformer
No.5 West Huimin Road Jiangsu Province, 226500 P.R.China
High Voltage Power station

EPDITALY (www.epditaly.it)
Add: via Gaetano De Castillia n° 10 - 20124 Milano, Italy

4622 — “Part of electricity distribution or control apparatus”
Mr. Zhai Yong (zy.91006@sieyuan.com)

This declaration has been developed referring to EPDItaly, following the General
Program Instruction; further information and the document itself are available at:
www.epditaly.it.

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

O INTERNAL EXTERNAL

Third party verifier: ICMQ S.p.A., via Gaetano De Castillia n° 10 - 20124 Milano,
Italia. Accreditated by Accredia

This life cycle assessment was conducted in accordance with ISO 14044 and
the reference PCR by:

Ecovane Environmental Co., Ltd (www.1mi1.org / www.ecovane.cc )

EPDItaly007: Electronic and electrical products and systems
(October, 2020, Revision REV.2)

EPDs from different programs may not be comparable. Full conformance with a
PCR allows EPD comparability only when all stages of a life cycle have been
considered. However, variations and deviations are possible. Example of
variations: Different LCA software and background LCI datasets may lead to
differences results for upstream or downstream of the life cycle stages declared.

The owner of the declaration will be responsible for the information and
supporting evidence. EPDItaly disclaims any liability regarding the
manufacturer's information data.

This declaration is based on the EPDlItaly regulation (Regulation EPDlItaly
rev.5), available on the websitewww.epditaly.com

The standard EN 50693 :2019 “Product category rules for life cycle
assessments of electronic and electrical products and systems” is also used as
a reference.

PCR EPDItaly018 — Power transformers v.3.4 (2021/04/12)
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2. COMPANY INTRODUCTION

Jiangsu Sieyuan Hertz Instrument Transformer Co., Ltd is a high & new-tech enterprise established
in Jiangsu Rugao Economic Development Zone by Sieyuan Electric Co., Ltd (a listed company in
Shenzhen Stock Exchange, stock 002028) and Hongkong Hertz Investment company. The company
mainly produces all kinds of high-voltage current and voltage transformers (35~1000kV). Now it
has more than 500 employees, and 40% engineers and technicians. The company is engaged in the
production of various high voltage current and voltage transformers, which are widely used in
electric power, metallurgy, petrochemical and traffic departments.

Sieyuan Hertz continues to expand the industrial chain, at present, the group has more than a dozen
manufacturing entities, distributing in Shanghai, Rugao, Changzhou, Nanjing, etc. The product is
covered in the field of ultra-high voltage, high voltage switchgear, transformer, relay protection and
automation system, reactive power compensation device, measuring and monitoring device, power
electronics equipment and vehicle electronics.

A NNIEEE >

Figure 1-1 Sieyuan Hertz Instrument Transformer Co., Ltd

3.SCOPE AND TYPE OF EPD

3.1 Scope of EPD

The entire life cycle stages of the product (type of EPD: « cradle-to-grave ») are considered in
the LCA study, which include all stages from extraction of raw materials, manufacturing,
transportation and installation, maintenance and end-of-life. Table 1 below shows the various
stages that are included in this LCA study. The terms of defining life cycle stages from the core
PCR, EN15804 and EN50693 are adopted and shown respectively.

Table 3-1 Life Cycle Stages

o o Life cycle | Life cycle stages | Included (X) | Life cycle stages according
3 - g stages according to EN50693 | or not | to EN15804

o 2 according  to declared

- PCR (ND)
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Upstream Manufacturing Stage X A1 | Raw material supply
module X A2 | Transport (to the
manufacturer)
Core module X A3 | Manufacturing
Downstream Distribution Stage X A4 | Transport
module : X A5 | Construction -
Installation Stage . :
installation process
Use Stage X B1 | Use
ND B2 | Maintenance
ND B3 | Repair
ND B4 | Replacement
ND B5 | Refurbishment
ND B6 | Operational energy
use
ND B7 | Operational  water
use
De-installation Stage X C1 | De-construction and
demolition
X C2 | Transport (to waste
: processing)
End-of-life Stage X C3 | Waste processing
X C4 | Disposal

Note: X=Declared Module, ND=Module not Declared in this LCA study
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3.2 Type of EPD

This EPD is a product specific EPD. The declaration covers in total 12 series of instrument
transformer type capacitor voltage transformer, including TYD-40.5, TYD-72.5, TYD-126,
TYD-145, TYD-170, TYD-245, TYD-300, TYD-363, TYD-420, TYD-550, TYD-800 and TYD-
1100.

3.3 Geographical Validity

The instrument transformers that are analyzed within this study are manufactured in one
factory located in Rugao, Jiangsu Province. The reference market is "global".

3.4 Database used

In this study, generic data for materials, energy as well as waste disposal and transportation
were taken from the LCI-database Ecoinvent 3.7 with adaptation of regional energy and
material data by Ecovane.

3.5 Software

For the modeling and calculation, the LCA-software SimaPro 9.2 was used.

4. DETAILED PRODUCT DESCRIPTION

4.1 Description of the Product

Sieyuan Electric produces more than a dozen series of instrument transformer. Within this
project, in total there are 12 series of instrument transformer that were analyzed, including
TYD-40.5, TYD-72.5, TYD-126, TYD-145, TYD-170, TYD-245, TYD-300, TYD-363,
TYD-420, TYD-550, TYD-800 and TYD-1100.

Capacitor voltage transformer series products are suitable for current, electric energy
measurement and relay protection in a system with effectively earthed neutral with rated
voltage 35-1000kV and rated frequency 50/60Hz. It can also be used for carrier wave
communication concurrently.

This product consists of capacitor voltage divider and electromagnetic unit. The medium
voltage terminal and low voltage terminal of capacitor voltage divider are led out into an
oil tank equipped with electromagnetic unit. The electromagnetic unit consists of middle
transformer, a compensation reactor and a damper. The capacitor voltage divider consists
of a bushing, a core and metal expander. The core of capacitor is combined by several film-
paper composite media and serial parts which are made by coiling aluminum foils, it is
carried out vacuum dipping treatment, the porcelain bushing is filled with transformer oil,
and is equipped with the metal expander to compensate the change of oil volume at different
temperature.

The products design is reliable, low magnetic density, can avoid the circuit resonance over-
voltage, the secondary winding is to separate metering and protection, measurement
accuracy can reach 0.2, to meet the different demands of high accuracy measurement and
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the electric power department user requirements. The product uses stainless steel metal
expander, adopts advanced vacuum drying and vacuum oiling process, with little dielectric
loss and low volume, ensuring the safe and reliable operation of the product.

4.2 Technical Data
Table 4-1 Technical Data

Capacitor , Highest voltage | Nominal International

voltage NCIUIED for Equipment Um | voltage/frequency standard

transformer velizge LAY (kV) (Hz)
TYD-40.5 35/36 40.5 50/60 IEC 61869-5
TYD-72.5 66/69 72.5 50/60 IEC 61869-5
TYD-126 110/115 126 50/60 IEC 61869-5
TYD-145 132/138 145 50/60 IEC 61869-5
TYD-170 150 170 50/60 IEC 61869-5
TYD-245 220/230 245 50/60 IEC 61869-5
TYD-300 275 300 50/60 IEC 61869-5
TYD-363 330 363 50/60 IEC 61869-5
TYD-420 400 420 50/60 IEC 61869-5
TYD-550 500 550 50/60 IEC 61869-5
TYD-800 750 800 50/60 IEC 61869-5
TYD-1100 1000 1100 50/60 IEC 61869-5
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Table 4-2 Material Composition

Uni | TYD- TYD- TYD- TYD- TYD- TYD- TYD- TYD- TYD- TYD- TYD- TYD-

t 40.5 72.5 126 145 170 245 300 363 420 550 800 1100
Total weight (packaging
excluded) kg 270 355 280 310 395 440 450 942 657 990 2310 5910
Raw materials
Bushing kg 45 90 20 20 20 180 180 390 270 365 1496 3877
Copper kg 29 29 275 24.9 27.8 19.6 19.6 24.3 38.3 38.3 38.3 38.3
Paper kg 36 45 36 36 40 70 75 180 120 140 145 225
Transformer oil kg 47 75 32 47 110 83 83 205 130 278 190 603
Silicon steel kg 63 63 36 63 74.6 46.1 46.1 46.1 46.1 46.1 63 88
Cast aluminum kg 35 35 48.5 33.7 34 22.5 22.5 22.5 22.5 45 47 347
Steel kg 1 1 1 1 1 1 1 30 1 30 215 436
Other steel components kg 14 17 9 14.4 17.6 17.8 22.8 441 29.1 47.6 115.7 295.7
Auxiliary materials
Dacron cloth kg 0.36 0.4 0.4 0.5 0.8 0.6 0.80 1.20 1.20 1.20 1.60 1.20
Polyester cloth kg 0.1 0.1 0.12 0.14 0.18 0.18 0.24 0.36 0.36 0.36 0.36 0.36
Ethanol kg 0.1 0.1 0.13 0.18 0.2 0.2 0.26 0.49 0.39 0.40 0.50 1.00
Packaging materials
Wood box kg 83 85 95 95 100 120 250 420 525 570 471 600
Iron nails kg 1 1 1 1 1.6 1.5 1.5 2.00 2 2 3 5
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4.4 System boundaries

The instrument transformer products under study includes 12 series models (see Table 2).
All of them are manufactured following the same manufacturing processes.

The system boundary considered in this LCA study is from cradle to grave, with the exception
of using phase. According to the PCR, the life cycle stage must refer to segmentation in the
following three modules:

1.

Upstream module

The upstream includes the acquisition of raw materials, including waste recycling processes
and the production of semi-finished and ancillary products(A1), and transportation of raw
materials to the manufacturing company (A2).

Core module

The core module describes all the activities that are managed directly by the client, whose
established reference is located in Rugao city, Jiangsu province. The module includes the
manufacturing of the product constituents, including all the stages, product assembly,
products packaging and waste recycling processes after the production (A3).

Downstream module

The downstream module is divided into four phases: distribution stage (A4), installation
stage (A5), Use & Maintenance stage (B1-B7) and End-of-life stage (C1-C4). Since it will
take 35 years to enter the end-of-life stage for instrument transformer, scenarios have to be
developed for end-of-life treatment. For simplification purpose, assumption is made during
the modeling of downstream module, see section 6.2 for excluded processes.

Figure 4-1 below illustrates the system boundaries for Sieyuan Hertz instrument transformer
products, including raw material production and transportation, manufacturing, distribution,
installation and End-of-life.
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Figure 4-1 System boundary

System boundary

Upstream Module Downstream Module
A1:Raw material >  Ad:Distribution ) .
production ~ C1:De-construction
\ 4 \ 4 \ 4
A2:Raw material A5:Installation C2:Waste
transportation ’ Transportation
A A
v B1: Use C3: Waste processing
A3: Manufacturing L
h 4
C4: Disposal
Core Module

4.5 Distribution

The distribution of instrument transformers is included in the study. The type of
transportation and distance are collected and calculated from their real market share.

4.6 Installation

During the installation stage, since there is no primary data, an assumption is made by assuming
that the high voltage electrical equipment is installed by a crane with the power of 50kW for 1
hour, thus the power consumption is 50kWh.

4.7 Use & Maintenance

During the operation of its reference service of life, several types of losses occur during its
operation. There are generally two kinds of losses considered in this assessment, Load losses,
which refers to the losses caused by the winding impedance and vary according to the loading on
the transformer. They shall be calculated at rated frequency and temperature; No load losses,
which refers to the active power absorbed by the transformer when the machine is energized and
the secondary circuit is open. All the losses specified is computed and calculated according to
IEC 60076-1 technical standard. The calculation formula is depicted below:

Ed [kWh] = [Pload * kload + Pnoload] * tyear * RSL + Paux * faux * tyear * RSL

where:

Pioad 1s the load loss of the transformer at 75 °C reference temperature at nominal power. It is
expressed in kW;

kioad represents an average load factor for the equipment. For calculations based on this PCR, 70%
of nominal power shall be adopted;

Proload 1s the power dissipated in case no losses shall occur. It is expressed in kW;

Paux s the power loss due to auxiliary activities at no load (such as cooling), it is expressed in
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kW;

faux represents the fraction of time in which ancillary equipment is operating. It is expressed in %
over 1 year;

tyear 1S the total amount of hours during a year. For this calculation, 8 760 hours shall be considered;
RSL represents the Reference Service Life, defined as 35 years for EPDs based on this PCR.

Table 5-10 listed the nominal current and resistance for each product, and Pioad is calculated by
the following formula:

Pload:IfXRl-I_IZZXRZ

Table 4-3 Nominal current and resistance for each product

Capacitor voltage | I1/A R1/Q 12/A R2/Q Pload kW
transformer

TYD-40.5 2.598 0.036 0.866 0.183 3.779E-04
TYD-72.5 2.598 0.034 0.866 0.183 3.672E-04
TYD-126 2.598 0.028 0.866 0.167 3.143E-04
TYD-145 2.598 0.030 0.866 0.167 3.275E-04
TYD-170 2.598 0.030 0.866 0.169 3.295E-04
TYD-245 2.598 0.026 0.866 0.201 3.276E-04
TYD-300 1.559 0.033 0.520 0.263 1.512E-04
TYD-363 2.598 0.023 0.866 0.201 3.055E-04
TYD-420 2.598 0.036 0.866 0.051 2.816E-04
TYD-550 5.196 0.028 1.732 0.167 1.244E-03
TYD-800 5.196 0.037 1.732 0.129 1.393E-03
TYD-1100 2.598 0.018 0.866 0.083 1.856E-04

Table 4-4 Energy losses for each product

t?:ﬁ:fg':Omrer voltage | 5w Poooad kW | Pawd/kW | Eo/kWh
TYD-40.5 3.779E-04 0.0033 |0 1093
TYD-72.5 3.672E-04 00038 |0 1244
TYD-126 3.143E-04 0.0055 |0 1754
TYD-145 3.275E-04 0.0058 |0 1849
TYD-170 3.295E-04 00062 |0 1972
TYD-245 3.276E-04 00062 |0 1971
TYD-300 1512E-04 00035 |0 1106
TYD-363 3.055E-04 00037 |0 1200
TYD-420 2.816E-04 0.007 0 2207
TYD-550 1.244E-03 00033 |0 1279
TYD-800 1.393E-03 00035 |0 1372
TYD-1100 1.856E-04 0.007 0 2186

The table above listed the load losses, no load losses, and the calculated energy losses
during the RSL for each product.

4.8 Reference Service Life

To ensure the comparability among EPDs of different products, a consistent reference service
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life shall be adopted to report the environmental impacts generated by the product during its life
cycle. According to the PCR, the RSL for instrument transformers is defined as 35 years.

4.9 End-of-life

For the end-of-life stage, De-construction (C1) of the electric products during the end-of-life
stage is assumed mainly consuming electricity, and the electricity consumption is assumed the
same as the installation stage (AS5), 200km transportation distance from facility site to waste
treatment site (C2) is assumed, waste processing (C3) stage is modeled using general processing
data from Ecoinvent database. For end-of-life disposal treatment process (C4), there is lack of
existing data of recycling rate vs. disposal rate for instrument transformer. Thus, this study refers
to IEC/TR 62635 guidelines, for steel, stainless steel, aluminum, and copper, the recycling rate
is 95% as listed below. Therefore, 5% of the metal components will end up in incineration
treatment. As for bushing, it is assumed that all of them will end up in landfill as they are inert
materials and the recycling of them has no obvious benefit. As for wastepaper and transformer
oil, incineration without energy recovery is assumed in this study.

Table 4-5 End-of-life and treatment scenarios

Components Recycling rate Disposal rate | Treatment

Steel 95% 5% Incineration without energy recovery
Stainless steel | 95% 5% Incineration without energy recovery
Copper 95% 5% Incineration without energy recovery
Aluminum 95% 5% Incineration without energy recovery
Paper 80% 20% Incineration without energy recovery
Transformer oil | 0 100% Incineration without energy recovery
Bushing 0 100% Land fill
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5.LCA RESULTS

This LCA follows the requirements of PCR EPDItaly007: Electronic and electrical products and systems and uses the recommended impact analysis
method for the calculation. Environmental impact indicators follow the characterization factors as stated in EN 15804:2012+A2:2019.

Table 5-1 LCA Results- Environmental impacts for TYD-40.5

Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4

GWP, t kg CO2 eq. 1.20E+03 2.52E+01 1.38E+02 1.84E+01 | 4.15E+01 | 9.08E+02 415E+01 | 9.06E+00 | 1.58E+01 1.47E+02
GWP, f kg CO2 eq. 1.43E+03 2.52E+01 1.39E+02 1.84E+01 | 4.19E+01 | 9.15E+02 419E+01 | 9.08E+00 | 1.61E+01 1.36E+02
GWP, b kg CO2 eq. -2.34E+02 | -3.55E-02 | -1.03E+00 | -3.39E-02 | -3.33E-01 | -7.28E+00 | -3.33E-01 | -1.22E-02 | -2.22E-01 | 1.14E+01
GWP, luluc kg CO2 eq. 1.84E+00 6.64E-03 2.74E-03 2.17E-03 8.78E-04 1.92E-02 8.78E-04 1.65E-03 8.74E-04 1.45E-02
ODP kg CFC-11eq. | 1.21E-04 4.27E-06 2.12E-06 3.24E-06 2.00E-07 4.37E-06 2.00E-07 1.60E-06 2.47E-07 5.96E-07
AP mol H+ eq. 2.93E+01 7.72E-02 7.55E-01 1.76E-01 2.85E-01 6.22E+00 2.85E-01 2.7T4E-02 1.02E-01 3.71E-02
EP kg P eq. 5.07E+00 1.51E-03 1.78E-02 7.70E-04 5.77E-03 1.26E-01 5.77E-03 4.16E-04 2.96E-03 1.36E-02
POCP kg NMVOC eq. | 8.54E+00 5.65E-02 3.32E-01 8.15E-02 1.40E-01 3.06E+00 1.40E-01 215E-02 | 4.81E-02 2.56E-02
ADPE kg Sb eq. 9.38E-01 2.43E-03 9.02E-04 5.68E-04 3.59E-04 7.84E-03 3.59E-04 5.84E-04 1.15E-03 4.97E-03
ADPF MJ 1.66E+04 3.59E+02 | 1.21E+03 2.73E+02 | 3.16E+02 | 6.90E+03 3.16E+02 | 1.32E+02 | 1.28E+02 | 4.42E+01
WDP m3 eq. 6.42E+02 1.96E+00 | 5.97E+00 1.58E+00 | 1.69E+00 | 3.70E+01 1.69E+00 | 7.24E-01 8.43E-01 -5.25E+00

Table 5-2 LCA Results- Environmental impacts for TYD-72.5

Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4

GWP, t kg CO2 eq. 1.43E+03 3.39E+01 | 1.38E+02 242E+01 | 415E+01 | 1.03E+03 415E+01 | 1.19E+01 | 2.08E+01 | 2.31E+02
GWP, f kg CO2 eq. 1.68E+03 3.40E+01 | 1.39E+02 2.42E+01 | 419E+01 | 1.04E+03 419E+01 | 1.19E+01 | 2.11E+01 | 2.16E+02
GWP, b kg CO2 eq. -2.52E+02 | -4.74E-02 | -1.03E+00 | -4.45E-02 | -3.33E-01 | -8.29E+00 | -3.33E-01 | -1.60E-02 | -2.92E-01 | 1.42E+01
GWP, luluc kg CO2 eq. 1.95E+00 8.35E-03 2.74E-03 2.86E-03 8.78E-04 | 2.18E-02 8.78E-04 | 2.17E-03 1.15E-03 1.46E-02
ODP kg CFC-11eq. | 1.25E-04 5.81E-06 2.12E-06 4.26E-06 2.00E-07 | 4.98E-06 2.00E-07 | 2.10E-06 3.25E-07 8.07E-07
AP mol H+ eq. 3.11E+01 1.04E-01 7.55E-01 2.32E-01 2.85E-01 7.08E+00 2.85E-01 3.60E-02 1.35E-01 5.02E-02
EP kg P eq. 5.10E+00 1.93E-03 1.78E-02 1.01E-03 5.77E-03 1.43E-01 5.77E-03 5.47E-04 3.89E-03 1.89E-02

12
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POCP kg NMVOC eq. | 9.93E+00 7.71E-02 3.32E-01 1.07E-01 1.40E-01 3.48E+00 1.40E-01 2.82E-02 | 6.32E-02 3.77E-02
ADPE kg Sb eq. 1.01E+00 3.04E-03 9.02E-04 7.47E-04 3.59E-04 | 8.92E-03 3.59E-04 | 7.68E-04 1.52E-03 5.01E-03
ADPF MJ 2.06E+04 | 4.86E+02 | 1.21E+03 3.59E+02 | 3.16E+02 | 7.86E+03 3.16E+02 | 1.74E+02 | 1.68E+02 | 6.28E+01
WDP m3 eq. 8.52E+02 2.66E+00 | 5.97E+00 | 2.08E+00 | 1.69E+00 | 4.21E+01 1.69E+00 | 9.52E-01 1.11E+00 | -8.75E+00
Table 5-3 LCA Results- Environmental impacts for TYD-126
Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4
GWP, t kg CO2 eq. 1.10E+03 3.29E+01 | 1.38E+02 1.91E+01 | 4.15E+01 | 1.46E+03 | 4.15E+01 | 9.40E+00 | 1.64E+01 | 1.05E+02
GWP, f kg CO2 eq. 1.36E+03 3.29E+01 | 1.39E+02 1.91E+01 | 4.19E+01 | 1.47E+03 | 4.19E+01 | 9.41E+00 | 1.67E+01 | 9.39E+01
GWP, b kg CO2 eq. -2.61E+02 | -4.59E-02 | -1.03E+00 | -3.51E-02 | -3.33E-01 | -1.17E+01 | -3.33E-01 | -1.26E-02 | -2.30E-01 | 1.14E+01
GWP, luluc kg CO2 eq. 2.22E+00 8.10E-03 | 2.74E-03 2.25E-03 8.78E-04 | 3.08E-02 8.78E-04 1.71E-03 | 9.07E-04 1.23E-02
ODP kg CFC-11 eq. | 1.38E-04 5.62E-06 | 2.12E-06 3.36E-06 | 2.00E-07 | 7.01E-06 2.00E-07 1.66E-06 | 2.57E-07 | 6.36E-07
AP mol H+ eq. 2.80E+01 1.00E-01 7.55E-01 1.83E-01 2.85E-01 9.98E+00 2.85E-01 2.84E-02 1.06E-01 3.75E-02
EP kg P eq. 4.77E+00 1.88E-03 1.78E-02 7.99E-04 5.77E-03 | 2.02E-01 5.77E-03 | 4.31E-04 | 3.07E-03 1.08E-02
POCP kg NMVOC eq. | 7.84E+00 7.46E-02 3.32E-01 8.45E-02 1.40E-01 4.91E+00 1.40E-01 2.23E-02 | 4.98E-02 2.64E-02
ADPE kg Sb eq. 1.24E+00 2.95E-03 9.02E-04 5.89E-04 3.59E-04 1.26E-02 3.59E-04 | 6.06E-04 1.20E-03 | 6.72E-03
ADPF MJ 1.56E+04 | 4.70E+02 | 1.21E+03 | 2.83E+02 | 3.16E+02 | 1.11E+04 3.16E+02 | 1.37E+02 | 1.33E+02 | 5.10E+01
WDP m3 eq. 5.50E+02 2.57E+00 | 5.97E+00 1.64E+00 | 1.69E+00 | 5.94E+01 1.69E+00 | 7.51E-01 8.75E-01 -2.46E+00
Table 5-4 LCA Results- Environmental impacts for TYD-145
Environmental Impacts | Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4
GWP, t kg CO2 eq. kg CO2 eq 1.16E+03 | 3.26E+01 | 1.38E+02 | 2.11E+01 | 4.15E+01 | 1.54E+03 | 4.15E+01 | 1.04E+01 | 1.82E+01
GWP, f kg CO2 eq. kg CO2 eq 1.42E+03 | 3.26E+01 | 1.39E+02 | 2.11E+01 | 4.19E+01 | 1.55E+03 | 4.19E+01 | 1.04E+01 | 1.84E+01
GWP, b kg CO2 eq. kg CO2 eq -2.58E+02 | -4.54E-02 | -1.03E+00 | -3.89E-02 | -3.33E-01 | -1.23E+01 | -3.33E-01 | -1.40E-02 | -2.55E-01
GWP, luluc kg CO2 eq. kg CO2 eq 1.80E+00 | 7.98E-03 | 2.74E-03 2.49E-03 | 8.78E-04 | 3.25E-02 8.78E-04 | 1.90E-03 | 1.00E-03
ODP kg CFC-11eq. | kgCFC-11eq | 1.15E-04 5.58E-06 | 2.12E-06 3.72E-06 | 2.00E-07 | 7.39E-06 2.00E-07 | 1.84E-06 | 2.84E-07
AP mol H+ eq. molc H+ eq 2.65E+01 9.95E-02 | 7.55E-01 2.03E-01 | 2.85E-01 1.05E+01 | 2.85E-01 3.14E-02 | 1.18E-01
EP kg P eq. kg P eq 441E+00 | 1.85E-03 | 1.78E-02 8.84E-04 | 5.77E-03 | 2.13E-01 5.77E-03 | 4.77E-04 | 3.39E-03
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POCP kg NMVOC eq. | kg NMVOC eq | 8.14E+00 | 7.40E-02 | 3.32E-01 9.36E-02 | 1.40E-01 | 5.17E+00 | 1.40E-01 | 2.46E-02 | 5.52E-02
ADPE kg Sb eq. kg Sb eq 9.55E-01 2.90E-03 | 9.02E-04 6.52E-04 | 3.59E-04 | 1.33E-02 3.59E-04 | 6.71E-04 | 1.32E-03
ADPF MJ MJ 1.66E+04 | 4.66E+02 | 1.21E+03 | 3.13E+02 | 3.16E+02 | 1.17E+04 | 3.16E+02 | 1.52E+02 | 1.47E+02
WDP m3 eq. m3 depriv. 6.29E+02 | 2.55E+00 | 5.97E+00 | 1.82E+00 | 1.69E+00 | 6.26E+01 1.69E+00 | 8.31E-01 | 9.68E-01

Table 5-5 LCA Results- Environmental impacts for TYD-170
Environmental Unit Upstream Core Downstream
Impacts A1 A2 A3 A4 A5 B1 C1 c2 C3 C4
GWP, t kg CO2 eq. 1.69E+03 3.50E+01 1.38E+02 2.69E+01 4.15E+01 1.64E+03 4.15E+01 1.33E+01 2.32E+01 3.29E+02
GWP, f kg CO2 eq. 1.96E+03 3.50E+01 1.39E+02 2.69E+01 4.19E+01 1.65E+03 4.19E+01 1.33E+01 2.35E+01 3.16E+02
GWP, b kg CO2 eq. -2.75E+02 -4.88E-02 -1.03E+00 -4.96E-02 -3.33E-01 -1.31E+01 -3.33E-01 -1.78E-02 -3.25E-01 1.26E+01
GWP, luluc kg CO2 eq. 1.90E+00 8.64E-03 2.74E-03 3.18E-03 8.78E-04 3.46E-02 8.78E-04 2.42E-03 1.28E-03 1.59E-02
ODP kg CFC-11 eq. 1.23E-04 5.98E-06 2.12E-06 4.74E-06 2.00E-07 7.89E-06 2.00E-07 2.34E-06 3.62E-07 9.36E-07
AP mol H+ eq. 3.23E+01 1.07E-01 7.55E-01 2.58E-01 2.85E-01 1.12E+01 2.85E-01 4.00E-02 1.50E-01 5.97E-02
EP kg P eq. 4.94E+00 2.00E-03 1.78E-02 1.13E-03 5.77E-03 2.27E-01 5.77E-03 6.08E-04 4.33E-03 2.51E-02
POCP kg NMVOC eq. | 1.15E+01 7.94E-02 3.32E-01 1.19E-01 1.40E-01 5.52E+00 1.40E-01 3.14E-02 7.03E-02 4.61E-02
ADPE kg Sb eq. 9.85E-01 3.14E-03 9.02E-04 8.31E-04 3.59E-04 1.41E-02 3.59E-04 8.55E-04 1.69E-03 4.91E-03
ADPF MJ 2.52E+04 5.01E+02 1.21E+03 3.99E+02 3.16E+02 1.25E+04 3.16E+02 1.93E+02 1.87E+02 7.19E+01
WDP m3 eq. 1.07E+03 2.74E+00 5.97E+00 2.32E+00 1.69E+00 6.68E+01 1.69E+00 1.06E+00 1.23E+00 T

Table 5-6 LCA Results- Environmental impacts for TYD-245
Environmental Impacts Unit Upstream Core Downstream

A1 A2 A3 A4 A5 B1 C1 C2 C3 C4

GWP, t kg CO2 eq. 1.20E+03 | 4.78E+01 | 1.38E+02 | 2.99E+01 | 4.15E+01 | 1.64E+03 | 4.15E+01 | 1.48E+01 | 2.58E+01 | 2.62E+02
GWP, f kg CO2 eq. 1.55E+03 | 4.79E+01 | 1.39E+02 3.00E+01 | 4.19E+01 | 1.65E+03 | 4.19E+01 | 1.48E+01 | 2.62E+01 | 2.40E+02
GWP, b kg CO2 eq. -3.60E+02 | -6.59E-02 | -1.03E+00 | -5.52E-02 | -3.33E-01 | -1.31E+01 | -3.33E-01 | -1.98E-02 | -3.62E-01 | 2.21E+01
GWP, luluc kg CO2 eq. 1.88E+00 1.07E-02 2.74E-03 3.54E-03 8.78E-04 3.46E-02 8.78E-04 | 2.69E-03 1.42E-03 1.05E-02
ODP kg CFC-11 eq. | 9.48E-05 8.27E-06 | 2.12E-06 5.28E-06 | 2.00E-07 7.88E-06 2.00E-07 | 2.61E-06 | 4.03E-07 9.85E-07
AP mol H+ eq. 2.40E+01 1.46E-01 7.55E-01 2.87E-01 2.85E-01 1.12E+01 2.85E-01 4.46E-02 1.67E-01 5.71E-02
EP kg P eq. 3.52E+00 | 2.55E-03 1.78E-02 1.26E-03 5.77E-03 | 2.27E-01 5.77E-03 | 6.78E-04 | 4.82E-03 1.90E-02
POCP kg NMVOC eq. | 8.87E+00 1.10E-01 3.32E-01 1.33E-01 1.40E-01 5.52E+00 1.40E-01 3.50E-02 7.83E-02 | 4.77E-02
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ADPE kg Sb eq. 8.52E-01 3.88E-03 9.02E-04 9.26E-04 3.59E-04 1.41E-02 3.59E-04 9.52E-04 1.88E-03 3.31E-03
ADPF MJ 1.99E+04 6.88E+02 | 1.21E+03 | 4.45E+02 | 3.16E+02 | 1.25E+04 3.16E+02 | 2.15E+02 | 2.09E+02 | 8.18E+01
WDP m3 eq. 6.11E+01 7.31E-03 2.50E-02 6.17E-03 -4.84E-03 | -1.59E-01 -4.84E-03 | 2.59E-03 | -6.31E-02 | 8.27E-03
Table 5-7 LCA Results- Environmental impacts for TYD-300
Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4
GWP, t kg CO2 eq. 9.86E+02 5.05E+01 | 1.38E+02 3.06E+01 | 4.15E+01 | 9.19E+02 | 4.15E+01 | 1.51E+01 | 2.64E+01 | 2.64E+02
GWP, f kg CO2 eq. 1.62E+03 5.05E+01 | 1.39E+02 3.07E+01 | 4.19E+01 | 9.26E+02 | 4.19E+01 | 1.51E+01 | 2.68E+01 | 2.40E+02
GWP, b kg CO2 eq. -6.36E+02 | -6.97E-02 | -1.03E+00 | -5.65E-02 | -3.33E-01 | -7.37E+00 | -3.33E-01 | -2.03E-02 | -3.70E-01 | 2.37E+01
GWP, luluc kg CO2 eq. 2.13E+00 1.15E-02 2.74E-03 3.62E-03 8.78E-04 1.94E-02 8.78E-04 | 2.76E-03 1.46E-03 1.05E-02
ODP kg CFC-11 eq. | 1.00E-04 8.71E-06 | 2.12E-06 5.40E-06 | 2.00E-07 | 4.42E-06 2.00E-07 | 2.66E-06 | 4.12E-07 9.87E-07
AP mol H+ eq. 2.44E+01 1.54E-01 7.55E-01 2.94E-01 2.85E-01 6.29E+00 2.85E-01 4.56E-02 1.71E-01 5.74E-02
EP kg P eq. 3.54E+00 2.72E-03 1.78E-02 1.28E-03 5.77E-03 1.28E-01 5.77E-03 | 6.93E-04 | 4.93E-03 1.90E-02
POCP kg NMVOC eq. | 9.26E+00 1.16E-01 3.32E-01 1.36E-01 1.40E-01 3.09E+00 1.40E-01 3.58E-02 8.01E-02 | 4.80E-02
ADPE kg Sb eq. 8.56E-01 4.17E-03 9.02E-04 9.47E-04 3.59E-04 | 7.93E-03 3.59E-04 | 9.74E-04 1.92E-03 3.31E-03
ADPF MJ 2.09E+04 7.26E+02 | 1.21E+03 | 4.55E+02 | 3.16E+02 | 6.98E+03 3.16E+02 | 2.20E+02 | 2.13E+02 | 8.20E+01
WDP m3 eq. 9.26E+02 3.97E+00 | 5.97E+00 | 2.64E+00 | 1.69E+00 | 3.74E+01 1.69E+00 | 1.21E+00 | 1.41E+00 | -8.86E+00
Table 5-8 LCA Results- Environmental impacts for TYD-363
Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4

GWP, t kg CO2 eq. 1.93E+03 9.96E+01 | 1.38E+02 | 6.41E+01 | 4.15E+01 | 9.97E+02 | 4.15E+01 | 3.16E+01 | 5.53E+01 | 6.47E+02
GWP, f kg CO2 eq. 3.07E+03 9.97E+01 | 1.39E+02 | 6.42E+01 | 4.19E+01 | 1.00E+03 | 4.19E+01 | 3.17E+01 | 5.61E+01 | 5.91E+02
GWP, b kg CO2 eq. -1.15e+03 | -1.37E-01 | -1.03E+00 | -1.18E-01 | -3.33E-01 | -7.99E+00 | -3.33E-01 | -4.25E-02 | -7.75E-01 | 5.68E+01
GWP, luluc kg CO2 eq. 3.71E+00 2.20E-02 2.74E-03 7.58E-03 8.78E-04 | 2.11E-02 8.78E-04 | 5.77E-03 | 3.05E-03 1.53E-02
ODP kg CFC-11 eq. | 1.39E-04 1.73E-05 | 2.12E-06 1.13E-05 | 2.00E-07 | 4.80E-06 2.00E-07 | 5.58E-06 | 8.63E-07 | 2.05E-06
AP mol H+ eq. 3.77E+01 3.03E-01 7.55E-01 6.15E-01 2.85E-01 6.83E+00 2.85E-01 9.55E-02 3.57E-01 1.22E-01
EP kg P eq. 4.56E+00 5.24E-03 1.78E-02 2.69E-03 5.77E-03 1.38E-01 5.77E-03 1.45E-03 1.03E-02 | 4.26E-02
POCP kg NMVOC eq. | 1.73E+01 2.30E-01 3.32E-01 2.84E-01 1.40E-01 3.36E+00 1.40E-01 7.49E-02 1.68E-01 1.07E-01
ADPE kg Sb eq. 1.24E+00 7.93E-03 9.02E-04 1.98E-03 3.59E-04 | 8.61E-03 3.59E-04 | 2.04E-03 | 4.03E-03 3.56E-03
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ADPF MJ 4.19E+04 1.44E+03 | 1.21E+03 9.52E+02 | 3.16E+02 | 7.58E+03 3.16E+02 | 4.61E+02 | 4.47E+02 | 1.73E+02
WDP m3 eq. 2.04E+03 7.86E+00 | 5.97E+00 5.53E+00 | 1.69E+00 | 4.06E+01 1.69E+00 | 2.53E+00 | 2.94E+00 | -2.32E+01
Table 5-9 LCA Results- Environmental impacts for TYD-420
Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4

GWP, t kg CO2 eq. 1.09E+03 7.49E+01 | 1.38E+02 | 4.47E+01 | 4.15E+01 | 1.83E+03 | 4.15E+01 | 2.21E+01 | 3.86E+01 | 4.13E+02
GWP, f kg CO2 eq. 2.37E+03 7.50E+01 | 1.39E+02 | 4.48E+01 | 4.19E+01 | 1.85E+03 | 4.19E+01 | 2.21E+01 | 3.91E+01 | 3.76E+02
GWP, b kg CO2 eq. -1.27E+03 | -1.03E-01 | -1.03E+00 | -8.24E-02 | -3.33E-01 | -1.47E+01 | -3.33E-01 | -2.96E-02 | -5.41E-01 | 3.79E+01
GWP, luluc kg CO2 eq. 3.25E+00 1.70E-02 2.74E-03 5.28E-03 8.78E-04 | 3.87E-02 8.78E-04 | 4.02E-03 | 2.13E-03 1.26E-02

ODP kg CFC-11 eq. | 1.50E-04 1.29E-05 | 2.12E-06 7.89E-06 | 2.00E-07 | 8.83E-06 2.00E-07 | 3.89E-06 | 6.02E-07 1.44E-06

AP mol H+ eq. 4.23E+01 2.28E-01 7.55E-01 4.29E-01 2.85E-01 1.26E+01 2.85E-01 6.66E-02 | 2.49E-01 8.96E-02

EP kg P eq. 6.69E+00 | 4.03E-03 1.78E-02 1.87E-03 5.77E-03 | 2.55E-01 5.77E-03 1.01E-03 | 7.20E-03 3.07E-02

POCP kg NMVOC eq. | 1.47E+01 1.72E-01 3.32E-01 1.98E-01 1.40E-01 6.18E+00 1.40E-01 5.22E-02 1.17E-01 7.45E-02

ADPE kg Sb eq. 1.13E+00 6.16E-03 9.02E-04 1.38E-03 3.59E-04 1.58E-02 3.59E-04 1.42E-03 | 2.81E-03 3.52E-03

ADPF MJ 3.15E+04 1.08E+03 | 1.21E+03 | 6.64E+02 | 3.16E+02 | 1.39E+04 3.16E+02 | 3.21E+02 | 3.12E+02 | 1.24E+02
WDP m3 eq. 1.47E+03 5.90E+00 | 5.97E+00 3.85E+00 | 1.69E+00 | 7.47E+01 1.69E+00 | 1.76E+00 | 2.05E+00 | -1.41E+01

Table 5-10 LCA Results- Environmental impacts for TYD-550
Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4

GWP, t kg CO2 eq. 2.56E+03 1.00E+02 | 1.38E+02 | 6.74E+01 | 4.15E+01 | 1.06E+03 | 4.15E+01 | 3.32E+01 | 5.81E+01 | 8.43E+02
GWP, f kg CO2 eq. 3.95E+03 1.00E+02 | 1.39E+02 | 6.75E+01 | 4.19E+01 | 1.07E+03 | 4.19E+01 | 3.33E+01 | 5.89E+01 | 7.99E+02
GWP, b kg CO2 eq. -1.40E+03 | -1.38E-01 | -1.03E+00 | -1.24E-01 | -3.33E-01 | -8.52E+00 | -3.33E-01 | -4.46E-02 | -8.15E-01 | 4.42E+01
GWP, luluc kg CO2 eq. 4.20E+00 2.26E-02 2.74E-03 7.96E-03 8.78E-04 | 2.25E-02 8.78E-04 | 6.06E-03 | 3.21E-03 1.89E-02

ODP kg CFC-11 eq. | 1.98E-04 1.73E-05 | 2.12E-06 1.19E-05 | 2.00E-07 | 5.11E-06 2.00E-07 | 5.86E-06 | 9.07E-07 | 2.29E-06

AP mol H+ eq. 5.34E+01 3.05E-01 7.55E-01 6.47E-01 2.85E-01 7.28E+00 2.85E-01 1.00E-01 3.76E-01 1.46E-01

EP kg P eq. 6.92E+00 5.35E-03 1.78E-02 2.82E-03 5.77E-03 1.48E-01 5.77E-03 1.52E-03 1.08E-02 5.83E-02

POCP kg NMVOC eq. | 2.30E+01 2.31E-01 3.32E-01 2.99E-01 1.40E-01 3.58E+00 1.40E-01 7.87E-02 1.76E-01 1.24E-01

ADPE kg Sb eq. 1.71E+00 8.16E-03 9.02E-04 2.08E-03 3.59E-04 | 9.17E-03 3.59E-04 | 2.14E-03 | 4.23E-03 | 6.71E-03
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ADPF MJ 5.51E+04 1.44E+03 | 1.21E+03 1.00E+03 | 3.16E+02 | 8.08E+03 3.16E+02 | 4.84E+02 | 4.69E+02 | 1.91E+02
WDP m3 eq. 2.56E+03 7.90E+00 | 5.97E+00 5.81E+00 | 1.69E+00 | 4.33E+01 1.69E+00 | 2.65E+00 | 3.09E+00 | -3.41E+01
Table 5-11 LCA Results- Environmental impacts for TYD-800
Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4
GWP, t kg CO2 eq. 4. 11E+03 2.94E+02 | 4.46E+02 1.57E+02 | 4.15E+01 | 1.14E+03 | 4.15E+01 | 7.76E+01 | 1.36E+02 | 6.07E+02
GWP, f kg CO2 eq. 5.32E+03 | 2.95E+02 | 4.49E+02 1.57E+02 | 4.19E+01 | 1.15E+03 | 4.19E+01 | 7.76E+01 | 1.37E+02 | 5.61E+02
GWP, b kg CO2 eq. -1.22E+03 | -3.99E-01 | -3.32E+00 | -2.90E-01 | -3.33E-01 | -9.14E+00 | -3.33E-01 | -1.04E-01 | -1.90E+00 | 4.57E+01
GWP, luluc kg CO2 eq. 4.40E+00 | 5.81E-02 8.81E-03 1.86E-02 | 8.78E-04 | 2.41E-02 8.78E-04 1.41E-02 7.48E-03 4.63E-02
ODP kg CFC-11 eq. 2.89E-04 5.15E-05 | 6.81E-06 2.77E-05 | 2.00E-07 | 5.49E-06 2.00E-07 1.37E-05 | 2.12E-06 5.46E-06
AP mol H+ eq. 6.12E+01 8.91E-01 2.43E+00 1.51E+00 | 2.85E-01 7.81E+00 | 2.85E-01 2.34E-01 8.76E-01 2.35E-01
EP kg P eq. 7.85E+00 1.43E-02 5.71E-02 6.59E-03 | 5.77E-03 1.58E-01 5.77E-03 | 3.56E-03 | 2.53E-02 4.52E-02
POCP kg NMVOC eq. | 2.60E+01 6.90E-01 1.07E+00 | 6.97E-01 1.40E-01 3.84E+00 1.40E-01 1.84E-01 4.11E-01 2.16E-01
ADPE kg Sb eq. 3.50E+00 | 2.07E-02 | 2.91E-03 4.86E-03 | 3.59E-04 | 9.84E-03 3.59E-04 | 5.00E-03 | 9.87E-03 7.34E-03
ADPF MJ 6.20E+04 | 4.27E+03 | 3.91E+03 | 2.34E+03 | 3.16E+02 | 8.67E+03 | 3.16E+02 | 1.13E+03 | 1.10E+03 | 4.66E+02
WDP m3 eq. 2.30E+03 | 2.34E+01 | 1.92E+01 1.36E+01 | 1.69E+00 | 4.65E+01 1.69E+00 | 6.19E+00 | 7.22E+00 | -8.30E+00
Table 5-12 Environmental impacts for TYD-1100
Environmental Impacts Unit Upstream Core Downstream
A1 A2 A3 A4 A5 B1 C1 C2 C3 C4

GWP, t kg CO2 eq. 1.35E+04 | 7.74E+02 | 6.55E+02 | 4.02E+02 | 4.15E+01 | 1.82E+03 | 4.15E+01 | 1.98E+02 | 3.47E+02 1.84E+03
GWP, f kg CO2 eq. 1.51E+04 | 7.75E+02 | 6.60E+02 | 4.03E+02 | 4.19E+01 | 1.83E+03 | 4.19E+01 | 1.99E+02 | 3.52E+02 1.77E+03
GWP, b kg CO2 eq. -1.67E+03 | -1.05E+00 | -4.88E+00 | -7.42E-01 | -3.33E-01 | -1.46E+01 | -3.33E-01 | -2.67E-01 | -4.86E+00 | 7.09E+01
GWP, luluc kg CO2 eq. 1.43E+01 1.54E-01 1.30E-02 4.75E-02 | 8.78E-04 | 3.84E-02 8.78E-04 | 3.62E-02 1.91E-02 1.11E-01
ODP kg CFC-11 eq. | 9.30E-04 1.35E-04 1.00E-05 7.10E-05 | 2.00E-07 | 8.74E-06 2.00E-07 | 3.50E-05 | 5.42E-06 1.44E-05
AP mol H+ eq. 1.29E+02 | 2.35E+00 | 3.58E+00 | 3.86E+00 | 2.85E-01 1.24E+01 2.85E-01 5.99E-01 2.24E+00 | 6.32E-01
EP kg P eq. 1.01E+01 3.78E-02 8.39E-02 1.69E-02 | 5.77E-03 | 2.52E-01 5.77E-03 | 9.10E-03 | 6.47E-02 1.30E-01
POCP kg NMVOC eq. | 6.72E+01 1.81E+00 1.57E+00 1.78E+00 | 1.40E-01 6.12E+00 1.40E-01 4.70E-01 1.05E+00 | 5.77E-01
ADPE kg Sb eq. 1.28E+01 5.51E-02 4.27E-03 1.24E-02 | 3.59E-04 1.57E-02 3.59E-04 1.28E-02 | 2.53E-02 4.83E-02
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ADPF MJ 1.83E+05 | 1.12E+04 | 5.75E+03 | 5.98E+03 | 3.16E+02 | 1.38E+04 | 3.16E+02 | 2.89E+03 | 2.80E+03 | 1.23E+03
WDP m3 eq. 6.29E+03 | 6.15E+01 | 2.82E+01 | 3.47E+01 | 1.69E+00 | 7.40E+01 | 1.69E+00 | 1.58E+01 | 1.85E+01 | -3.72E+01
Caption

1E+01 is equal to 1 x 10’

GWP, t: Global Warming Potential total

GWP, f: Global Warming Potential total

GWP, b: Climate change - biogenic

GWP, luluc: Climate change - land use and change in land use
ODP: Ozone Depletion

AP: Acidification

EP: Eutrophication of water

POCP: Photochemical ozone formation

ADPE: Consumption of abiotic resources - minerals and materials
ADPF: Consumption of abiotic resources - fossil resources
WDP: Water consumption
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The LCIA results of the primary renewable / non-renewable energy demand, and waste / hazardous waste, water consumption as well as outflows for all
circuit breakers are depicted in tables below

Table 5-13 LCA Results — Resource use and waste production of TYD-40.5

Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4
PENRE MJ" | 1.84E+04 | 3.59E+02 | 1.67E+03 | 2.75E+02 | 5.22E+02 | 1.14E+04 | 5.22E+02 | 1.31E+02 | 1.90E+02 | 4.55E+01
PERE MJ | 5.04E+03 | 5.05E+00 | 8.92E+01 | 4.53E+00 | 6.47E+01 | 1.41E+03 | 6.47E+01 | 1.64E+00 | 2.25E+01 | 3.82E+00
PENRM MJ | 3.39E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 217E+04 | 3.50E+02 | 1.67E+03 | 2.75E+02 | 5.22E+02 | 1.14E+04 | 5.22E+02 | 1.31E+02 | 1.90E+02 | 4.55E+01
PERT MJ | 504E+03 | 5.05E+00 | 8.92E+01 | 4.53E+00 | 6.47E+01 | 1.41E+03 | 6.47E+01 | 1.64E+00 | 2.25E+01 | 3.82E+00
FW m3 | 152E+01 | 4.82E-02 | 1.39E-01 | 4.03E-02 | 4.02E-02 | 8.78E-01 | 4.02E-02 | 1.81E-02 | 1.98E-02 | -1.21E-01
SM kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.40E+00
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 5.93E+01
RWD kg | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.01E+02
CRU kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 8.30E+01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Table 5-14 LCA Results — Resource use and waste production of TYD-72.5
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ | 222E+04 | 4.86E+02 | 2.05E+03 | 3.61E+02 | 5.22E+02 | 1.30E+04 | 522E+02 | 1.72E+02 | 2.50E+02 | 6.55E+01
PERE MJ | 555E+03 | 6.66E+00 | 8.75E+01 | 5.95E+00 | 6.47E+01 | 1.61E+03 | 6.47E+01 | 2.16E+00 | 2.95E+01 | 4.56E+00
PENRM MJ | 4 28E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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PENRT

MJ

2.65E+04 | 4.86E+02 | 2.05E+03 | 3.61E+02 | 5.22E+02 | 1.30E+04 | 5.22E+02 | 1.72E+02 | 2.50E+02 | 6.55E+01
PERT MJ | 555E+03 | 6.66E+00 | 8.75E+01 | 5.95E+00 | 6.47E+01 | 1.61E+03 | 6.47E+01 | 2.16E+00 | 2.95E+01 | 4.56E+00
FW m3 | 201E+01 | 6.55E-02 | 4.75E+00 | 5.30E-02 | 4.02E-02 | 9.99E-01 | 4.02E-02 | 2.38E-02 | 2.61E-02 | -2.03E-01
SM kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD k9 | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.50E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.06E+02
RWD kg | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.34E+02
CRU k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 8.50E+01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Table 5-15 LCA Results — Resource use and waste production of TYD-126
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ | 171E+04 | 4.71E+02 | 2.05E+03 | 2.85E+02 | 5.22E+02 | 1.83E+04 | 5.22E+02 | 1.36E+02 | 1.97E+02 | 5.26E+01
PERE MJ | 541E+03 | 6.46E+00 | 8.75E+01 | 4.69E+00 | 6.47E+01 | 2.27E+03 | 6.47E+01 | 1.70E+00 | 2.33E+01 | 3.86E+00
PENRM MJ | 3.18E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ" | 203E+04 | 4.71E+02 | 2.05E+03 | 2.85E+02 | 5.22E+02 | 1.83E+04 | 5.22E+02 | 1.36E+02 | 1.97E+02 | 5.26E+01
PERT MJ | 541E+03 | 6.46E+00 | 8.75E+01 | 4.69E+00 | 6.47E+01 | 2.27E+03 | 6.47E+01 | 1.70E+00 | 2.33E+01 | 3.86E+00
FW m3 | 1.31E+01 | 6.35E-02 | 4.75E+00 | 4.18E-02 | 4.02E-02 | 1.41E+00 | 4.02E-02 | 1.87E-02 | 2.06E-02 | -5.62E-02
SM k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 6.40E+00
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.03E+02
RWD k9 | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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MRF

kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.70E+02
CRU kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.50E+01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

Table 5-16 LCA Results — Resource use and waste production of TYD-145
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ" | 1.83E+04 | 4.67E+02 | 2.05E+03 | 3.15E+02 | 5.22E+02 | 1.93E+04 | 5.22E+02 | 1.51E+02 | 2.18E+02 | 5.50E+01
PERE MJ | 520E+03 | 6.39E+00 | 8.75E+01 | 5.20E+00 | 6.47E+01 | 2.39E+03 | 6.47E+01 | 1.89E+00 | 2.58E+01 | 3.95E+00
PENRM MJ | 3.39E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 217E+04 | 4.67E+02 | 2.05E+03 | 3.15E+02 | 5.22E+02 | 1.93E+04 | 5.22E+02 | 1.51E+02 | 2.18E+02 | 5.50E+01
PERT MJ" | 520E+03 | 6.39E+00 | 8.75E+01 | 5.20E+00 | 6.47E+01 | 2.39E+03 | 6.47E+01 | 1.89E+00 | 2.58E+01 | 3.95E+00
FW m3 | 149E+01 | 6.30E-02 | 4.75E+00 | 4.62E-02 | 4.02E-02 | 1.49E+00 | 4.02E-02 | 2.08E-02 | 2.28E-02 | -1.11E-01
SM kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD k9 | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.40E+00
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.04E+02
RWD k9 | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.97E+02
CRU k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.50E+01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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Table 5-17 LCA Results — Resource use and waste production of TYD-170

Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4
PENRE MJ | 266E+04 | 5.01E+02 | 2.05E+03 | 4.02E+02 | 5.22E+02 | 2.06E+04 | 5.22E+02 | 1.92E+02 | 2.78E+02 | 7.55E+01
PERE MJ | 5.80E+03 | 6.87E+00 | 8.75E+01 | 6.62E+00 | 6.47E+01 | 2.55E+03 | 6.47E+01 | 2.40E+00 | 3.29E+01 | 5.08E+00
PENRM MJ | 533E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ" | 3.19E+04 | 5.01E+02 | 2.05E+03 | 4.02E+02 | 5.22E+02 | 2.06E+04 | 5.22E+02 | 1.92E+02 | 2.78E+02 | 7.55E+01
PERT MJ | 5.80E+03 | 6.87E+00 | 8.75E+01 | 6.62E+00 | 6.47E+01 | 2.55E+03 | 6.47E+01 | 2.40E+00 | 3.29E+01 | 5.08E+00
FW m3 | 253E+01 | 6.75E-02 | 4.75E+00 | 5.89E-02 | 4.02E-02 | 1.58E+00 | 4.02E-02 | 2.65E-02 | 2.90E-02 | -3.23E-01
SM kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.20E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.06E+02
RWD kg | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.67E+02
CRU kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.00E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Table 5-18 LCA Results — Resource use and waste production of TYD-245
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ" | 2 11E+04 | 6.87E+02 | 2.05E+03 | 4.48E+02 | 5.22E+02 | 2.06E+04 | 5.22E+02 | 2.14E+02 | 3.10E+02 | 8.53E+01
PERE MJ | 711E+03 | 9.14E+00 | 8.75E+01 | 7.37E+00 | 6.47E+01 | 2.55E+03 | 6.47E+01 | 2.68E+00 | 3.66E+01 | 4.53E+00
PENRM MJ | 4.31E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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PENRT

MJ

2.55E+04 | 6.87E+02 | 2.05E+03 | 4.48E+02 | 5.22E+02 | 2.06E+04 | 5.22E+02 | 2.14E+02 | 3.10E+02 | 8.53E+01
PERT MJ | 7.11E+03 | 9.14E+00 | 8.75E+01 | 7.37E+00 | 6.47E+01 | 2.55E+03 | 6.47E+01 | 2.68E+00 | 3.66E+01 | 4.53E+00
FW m3 | 2 11E+01 | 9.34E-02 | 4.75E+00 | 6.56E-02 | 4.02E-02 | 1.58E+00 | 4.02E-02 | 2.95E-02 | 3.23E-02 | -2.07E-01
SM kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.66E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.99E+02
RWD kg | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.24E+02
CRU k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.20E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Table 5-19 LCA Results — Resource use and waste production of TYD-300
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ" | 220E+04 | 7.24E+02 | 2.05E+03 | 4.58E+02 | 5.22E+02 | 1.15E+04 | 5.22E+02 | 2.19E+02 | 3.17E+02 | 8.55E+01
PERE MJ | 1.06E+04 | 9.69E+00 | 8.75E+01 | 7.54E+00 | 6.47E+01 | 1.43E+03 | 6.47E+01 | 2.74E+00 | 3.74E+01 | 4.54E+00
PENRM MJ | 4.75E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 269E+04 | 7.24E+02 | 2.05E+03 | 4.58E+02 | 5.22E+02 | 1.15E+04 | 5.22E+02 | 2.19E+02 | 3.17E+02 | 8.55E+01
PERT MJ" | 1.06E+04 | 9.69E+00 | 8.75E+01 | 7.54E+00 | 6.47E+01 | 1.43E+03 | 6.47E+01 | 2.74E+00 | 3.74E+01 | 4.54E+00
FW m3 | 219E+01 | 9.83E-02 | 4.75E+00 | 6.71E-02 | 4.02E-02 | 8.88E-01 | 4.02E-02 | 3.01E-02 | 3.30E-02 | -2.05E-01
SM k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.66E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.01E+02
RWD k9 | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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MRF

kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.33E+02
CRU kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.50E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

Table 5-20 LCA Results — Resource use and waste production of TYD-363
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ | 4.35E+04 | 1.43E+03 | 2.05E+03 | 9.58E+02 | 5.22E+02 | 1.25E+04 | 5.22E+02 | 4.58E+02 | 6.63E+02 | 1.82E+02
PERE MJ | 198E+04 | 1.90E+01 | 8.75E+01 | 1.58E+01 | 6.47E+01 | 1.55E+03 | 6.47E+01 | 5.73E+00 | 7.84E+01 | 8.53E+00
PENRM MJ | 9.67E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 531E+04 | 1.43E+03 | 2.05E+03 | 9.58E+02 | 5.22E+02 | 1.25E+04 | 5.22E+02 | 4.58E+02 | 6.63E+02 | 1.82E+02
PERT MJ" | 1.98E+04 | 1.90E+01 | 8.75E+01 | 1.58E+01 | 6.47E+01 | 1.55E+03 | 6.47E+01 | 5.73E+00 | 7.84E+01 | 8.53E+00
FW m3 | 479E+01 | 1.95E-01 | 4.75E+00 | 1.41E-01 | 4.02E-02 | 9.64E-01 | 4.02E-02 | 6.31E-02 | 6.92E-02 | -5.38E-01
SM kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD k9 | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.10E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.34E+02
RWD k9 | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.67E+02
CRU k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.20E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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Table 5-21 LCA Results — Resource use and waste production of TYD-420

Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4
PENRE MJ | 3.30E+04 | 1.08E+03 | 2.05E+03 | 6.68E+02 | 5.22E+02 | 2.30E+04 | 5.22E+02 | 3.19E+02 | 4.63E+02 | 1.31E+02
PERE MJ" | 1.98E+04 | 1.44E+01 | 8.75E+01 | 1.10E+01 | 6.47E+01 | 2.86E+03 | 6.47E+01 | 4.00E+00 | 5.47E+01 | 6.81E+00
PENRM MJ | 7.51E+03 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 4056404 | 1.08E+03 | 2.05E+03 | 6.68E+02 | 5.22E+02 | 2.30E+04 | 5.22E+02 | 3.19E+02 | 4.63E+02 | 1.31E+02
PERT MJ | 1.98E+04 | 1.44E+01 | 8.75E+01 | 1.10E+01 | 6.47E+01 | 2.86E+03 | 6.47E+01 | 4.00E+00 | 5.47E+01 | 6.81E+00
FW m3 | 347E+01 | 1.46E-01 | 4.75E+00 | 9.80E-02 | 4.02E-02 | 1.77E+00 | 4.02E-02 | 4.40E-02 | 4.82E-02 | -3.28E-01
SM kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.60E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.01E+02
RWD kg | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.30E+02
CRU k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 5.25E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Table 5-22 LCA Results — Resource use and waste production of TYD-550
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ" | 562E+04 | 1.44E+03 | 2.05E+03 | 1.01E+03 | 5.22E+02 | 1.33E+04 | 5.22E+02 | 4.81E+02 | 6.97E+02 | 2.04E+02
PERE MJ | 226E+04 | 1.92E+01 | 8.75E+01 | 1.66E+01 | 6.47E+01 | 1.66E+03 | 6.47E+01 | 6.02E+00 | 8.24E+01 | 1.04E+01
PENRM MJ | 127E+04 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 6.89E+04 | 1.44E+03 | 2.05E+03 | 1.01E+03 | 5.22E+02 | 1.33E+04 | 5.22E+02 | 4.81E+02 | 6.97E+02 | 2.04E+02
PERT MJ" | 226E+04 | 1.92E+01 | 8.75E+01 | 1.66E+01 | 6.47E+01 | 1.66E+03 | 6.47E+01 | 6.02E+00 | 8.24E+01 | 1.04E+01
FW m3 | 6.03E+01 | 1.96E-01 | 4.75E+00 | 1.48E-01 | 4.02E-02 | 1.03E+00 | 4.02E-02 | 6.63E-02 | 7.27E-02 | -7.94E-01
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SM

kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 5.56E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.03E+02
RWD kg | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 5.31E+02
CRU kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 5.70E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

Table 5-23 LCA Results — Resource use and waste production of TYD-800
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ | 701E+04 | 4.25E+03 | 2.05E+03 | 2.35E+03 | 5.22E+02 | 1.43E+04 | 5.22E+02 | 1.12E+03 | 1.63E+03 | 4.68E+02
PERE MJ | 223E+04 | 5.44E+01 | 8.75E+01 | 3.87E+01 | 6.47E+01 | 1.78E+03 | 6.47E+01 | 1.40E+01 | 1.92E+02 | 2.02E+01
PENRM MJ" | 123E+04 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 8.24E+04 | 4.25E+03 | 2.05E+03 | 2.35E+03 | 5.22E+02 | 1.43E+04 | 5.22E+02 | 1.12E+03 | 1.63E+03 | 4.68E+02
PERT MJ | 223E+04 | 5.44E+01 | 8.75E+01 | 3.87E+01 | 6.47E+01 | 1.78E+03 | 6.47E+01 | 1.40E+01 | 1.92E+02 | 2.02E+01
FW m3 | 543E+01 | 5.82E-01 | 4.75E+00 | 3.45E-01 | 4.02E-02 | 1.10E+00 | 4.02E-02 | 1.55E-01 | 1.70E-01 | -1.90E-01
SM k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.80E+01
NHWD k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.55E+03
RWD k9 | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 7.23E+02
CRU kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.71E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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EEE

| MJ [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Table 5-24 LCA Results — Resource use and waste production of TYD-1100
Resource use/waste production Unit | Upstream Core Downstream
A1 A2 A3 Ad A5 B1 C1 C2 C3 c4

PENRE MJ | 1 99E+05 | 1.12E+04 | 2.05E+03 | 6.01E+03 | 5.22E+02 | 2.28E+04 | 5.22E+02 | 2.87E+03 | 4.16E+03 | 1.24E+03
PERE MJ | 378E+04 | 1.43E+02 | 8.75E+01 | 9.90E+01 | 6.47E+01 | 2.83E+03 | 6.47E+01 | 3.59E+01 | 4.92E+02 | 5.32E+01
PENRM MJ | 3.55E+04 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PERM MJ" | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
PENRT MJ | 2 35E+05 | 1.12E+04 | 2.05E+03 | 6.01E+03 | 5.22E+02 | 2.28E+04 | 5.22E+02 | 2.87E+03 | 4.16E+03 | 1.24E+03
PERT MJ | 378E+04 | 1.43E+02 | 8.75E+01 | 9.90E+01 | 6.47E+01 | 2.83E+03 | 6.47E+01 | 3.59E+01 | 4.92E+02 | 5.32E+01
FW m3 | 149E+02 | 1.53E+00 | 4.75E+00 | 8.82E-01 | 4.02E-02 | 1.76E+00 | 4.02E-02 | 3.96E-01 | 4.34E-01 | -8.59E-01
SM k9 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
RSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
NRSF MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
HWD kg | 0.00E+00 | 0.00E+00 | 1.02E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.21E+02
NHWD kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.98E+03
RWD kg | 0.00E+00 | 0.00E+00 | 2.22E-09 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 5.87E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00
MER kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
MRF kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.81E+03
CRU kg | 0.00E+00 | 0.00E+00 | 0.00E+00 | 6.00E+02 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
ETE MJ| 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
EEE MJ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
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Caption:

1E+01 is equal to 1 x 10

PENRE: Use of non-renewable primary energy excluding non-renewable primary energy
resources used as raw material

PERE: Use of renewable primary energy excluding renewable primary energy resources used as
raw material

PENRM: Use of non-renewable primary energy resources used as raw material

PERM: Use of renewable primary energy resources used as raw material

PENRT: Total use of non-renewable primary energy resources (primary energy and primary
energy resources used as raw materials)

PERT: Total use of renewable primary energy resources (primary energy and primary energy
resources used as raw materials)

FW: Net use of fresh water

SM: Use of secondary raw materials

RSF: Use of renewable secondary fuels

NRSF: Use of non-renewable secondary fuels

HWD: Hazardous landfill waste

NHWD: Non-hazardous waste disposed

RWD: Radioactive waste disposed

MER: Materials for energy recovery

MRF: Materials for energy recovery

CRU: Components for reuse

ETE: Exported thermal energy

EEE: Exported electricity energy
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6. Interpretation of the results
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To analyze the contribution of processes to the environmental impact, an LCIA was
conducted by using EN 15804 method. Since all the instrument transformers share similar
components, an example of instrument transformer is chosen for the contribution analysis. In
this case, the TYD40.5 is chosen for representing all capacitor voltage transformer products.
The process and main life cycle stage contribution results are demonstrated in the following

figure.

Figure 2 Process contribution analysis- TYD-40.5
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From the contribution analysis, it can be concluded that raw material production stage (A1) from

the upstream phase has the largest impact, followed by Use stage (B1) from the downstream

phase.

Figure 3 Life cycle stage (A1) contribution analysis
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When considering the raw materials’ environmental impacts of capacitor voltage transformers,
aluminum has the largest impact on Climate change — Total (GWP-t), Climate change — Fossil
(GWP-f), and water resource depletion (WDP), who represent 53%, 50% and 98%, respectively.
Copper has the largest impact on Climate change — land use and land use change (GWP-luluc),
Ozone depletion potential (ODP), Acidification (AP), Eutrophication of water (EP), and
Consumption of abiotic resources - minerals and materials (ADPE), which are 64%, 86%, 49%,
82%, and 63%, respectively.

In summary, the main environmental impact of the whole life cycle stages comes from the stage
of raw materials production(A1) of upstream phase and the use stage (B1) from downstream phase.
In terms of the raw materials production stage, aluminum and copper are the two major impact
components for capacitor voltage transformer.

6.1 Declared unit

The single instrument transformer is chosen as the declared unit (UD).

6.2 Exclusion from the system boundaries

The following steps/stages are not included in the system boundary due to the reason that the
elements below are considered irrelevant or not within the boundary to the LCA study of

instrument transformer products :

«  Production and disposal of the infrastructure and capital equipment (buildings, machines,
transport media, roads, etc.) during instrument transformer products manufacturing,
installation, and maintenance.

-+ Auxiliary materials such as clean agents during the manufacturing process as the consumption
is extremely low.

- Emissions during the installation and operation due to no obvious emission observable;

- Storage phases and sales of electric products due to no observable impact.
«  Product losses due to abnormal damage such as natural disasters or fire accidents. These
losses would mostly be accidental.
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The recycling process of defective products as it is reused internally for manufacturing
process.

Handling operations at the distribution center and retail outlet due to small contribution and
negligible impact.

The scrap and general waste during the installation stage due to no observable impact.

6.3 Cut-off

The following procedure was followed for the inclusion and exclusion of inputs and outputs:
All inputs and outputs to a (unit) process will be included in the calculation for which data is
available. Data gaps may be filled by conservative assumptions with average or generic data.
Any assumptions for such choices will be documented;
According to PCR, data for elementary flows to and from the product system contributing to
a minimum of 99% of the declared environmental impacts shall be included. Therefore, the
cut off criteria was set to 1% in this study. The neglected flow is demonstrated in table 4-2.
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Table 6-1 Cut off flows

Flow name Process Mass % | Criteria to cut off
stage
Production, use and disposal of the | A3 N/A Specified in PCR
packaging of components and
semi-finished intermediates;
Devices external to the product | A5 N/A Cut off due to small impact
itself required for installation according to PCR
Any extraordinary maintenance | B N/A The transformer is designed not
done on transformer to be tampered with or modified
in any way during its service life.
Inspection during operation B N/A Cut off due to small impact
Water consumption A3 N/A Cut-off because water
consumption is not related to
production
Total cut off mass % estimated <1%

6.4 Data quality and source

The present study was mainly based on primary data provided by the client. The primary data
used in the study concerns the following information: material, weight, origin and way of
transport for each component from upstream phase; energy and water consumption and waste
produced in the core phase; energy dissipated in the use phase. Secondary data were modeled by
using Ecoinvent 3.7 database with SimaPro9.2 software.

The data quality requirements for this study were as follows:
- Existing LCI data were, at most, 10 years old. Newly collected LCI data were
current orup to 3 years old;
The LCI data related to the geographical locations where the processes took place,

e.g.electricity and transportation data from China were utilized;
The scenarios represented the average technologies at the time of data collection.

6.5 Allocations

Allocation refers to partitioning of input or output flows of a process or a product system between
the product systems under study and one or more other product systems. In this study, there are
two types of allocation procedures considered following EN50693 specifications:

Allocation between co-products

In the production of different series of transformer, the consumption of energy and water during
manufacturing is equally allocated to via production volume as different types of the products in
each series are produced in the same production line following same procedure. No other by
products are produced from the production, hence there is no need to allocate the energy or water
consumption with other products.

Allocation for recovery operations

For the allocation of reuse, recycling and recovery, polluter pays principle (PPP) is followed in
this report. This means that the waste transportation to the treatment site and the waste processing
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(mainly shredding) is considered in this report, while the the benefit, the load from waste treatment
for recycling purpose such as de-pollution and crushing and etc., is allocated to the next life cycle
of substituted products, but not the primary producers, hence no burden or benefit will be allocated
to the primary producer of the electric products (cut off approach).

6.6 Time reference

All the data relating to the core phase, which is pertinent to the Rugao production site, is refer
to the annal production from Jan. 2020 to Dec. 2020.

6.7 Hazardous substances

The instrument transformers declared in this EPD do not contain any hazardous substances
restricted by RoHS directive (2011/65/EU).

33



Sieyuanzises
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Website: http://www.sieyuan.com
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