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ESA UNCLASSIFIED - For ESA Official Use Only Gesa 
Noordwijk, 5 February 2024 

RNDr. Martin Ferus, Ph.D 
J. Heyrovský Institute of Physical Chemistry 
Czech Academy of Sciences, v.v.i .. 
Department of Spectroscopy 
Dolejškova 2155/3 
182 23, Prague, Czech Republic 

1l1ll l,lhtll"llllll(ll l'IHIDI l I Ilit( I I llllťlll 

Dear Sir, 

With reference to the Institute Agreement signed by ESA on 5 Novem ber 20 I O and by the Institute on 
1 O Novem ber 201 O we hereby send you the conditions ofthe PRODEX Experiment Arrangement between ESA 
and your Institute: 

JH !PC - CAS, ESA Entity Code (to be used in ESA-P): 1000034713 
Phone: +420266053204 
Email: martin.ferus@jh-inst.cas.cz. 

related to 4000143801 "EnVision VenSpec-H Electronics". The ESA representative for all administrative 
and contractual matters is Ms V. Dowson. and for all technical/scientific matters it is Mr T. Ridder. 

The total price ofthe present arrangement amounts to€ 505,032. Ali invoices should mention the European 
standard ''IBAN" and "SIC" as bank account identifiers; failing to do so will block the settlement ofthe payment. 

The tem, ofthe project shall be the time period 2 January 2024 through 31 November 2024. 

I would appreciate ifyou could sign and approve the present letters and return one original to me at your earliest 
convenience. 

I am looking forward to a fruitful co-operation, 

Sincerely Yours, 

V. J. 

M. Lazerges 
Head ofthe PRODEX Office 

Received, accepted and signed by Institute: 

prof. 

Place / date: 

Digitally slgned by 
prof. Martin Hof 

M a rt I. n Hof Date: 2024.04.05 
13:22:47 +02'00' 
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PRODEX EXPERIMENT ARRANGEMENT 

ARTICLE 1: DEFINITIONS - PURPOSE OF THE ARRANGEMENT - APPENDICES 

Throughout the present Arrangement, the terms laid down in the left column shall have the 
meaning set out opposite: 

"Funds": 
"Project": 

"Costs": 

Maximum budget for the present Arrangement, as defined in Article 2 
lnstitute's project specified in Appendix 1, certified by the Agency's 
PRODEX Office as eligible for financial support according to the Financial 
Pian (Appendix 2) approved by the relevant Participating State 
Allowable cost of these categories, incurred by the Institute in execution of 
the Project: 

- Labour cost 
- Operational costs as defined in Appendix 2 
- Travel expenses 

2 By entering into the PRODEX Experiment Arrangement, hereinafter referred to as Arrangement 
or P.E.A., the Agency undertakes to reimburse the Institute certain costs incurred in the 
execution of the Project. The purpose of this arrangement is the detailed implementation of the 
said undertaking. 

Any ether arrangement or agreement by which the Institute undertakes to carry out the 
Project remains unaffected by the present arrangement, save that the Agency acquires 
hereunder the rights to access, to audit, and to obtain certain licenses in intellectual property 
rights; details are specified in Article 4. 

3 The Institute may claim the Funds subject to the provisions set forth in Articles 2 through 4 
below. 

4 The Institute shall utilise the Funds and any part thereof exclusively for defraying, in due time, 
the Cost incurred during the term of the Project defined in Article 3.1 below. 

5 Appendix 1 (Work Description) and Appendix 2 (Financial Pian) address the programme of work, 
schedule, deliverables and financial pian of the Project. 

Appendix 1, Appendix 2 and Appendix 3 (PRODEX Experiment Arrangement Change Notice) 
shall form an integral part of this Arrangement. 

ARTICLE 2: FUNDS AND PA YMENT 

2.1 Funds 
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3. The above amount excludes profit for the Institute (not allowed) and value added tax on the costs 
charged to the Agency (so far as the Agency is exempted from VAT applied by the Agency's 
Member States). 

4. The above amount is broken down into subtotals per cost category and/or per year as specified 
in Appendix 2 hereto. 

2.2 Payments 

1. Payments shall be made by the Agency in EURO to the account specified by the Institute. Such 
account information shall clearly indicate the IBAN (lnternational Bank Account Number) and 
SIC/SWIFT (Bank ldentification Code). 

2. The Institute undertakes to provide further supporting documentation as required by the Contract, 
together with the electronic invoices and confirmations supporting the claims. 

3. Any special charges related to the execution of payments will be borne by the Institute. 

4. The Institute shall ensure that all invoices and confirmations are submitted for payment 
exclusively through the Agency's ESA-P system. 

5. The Institute undertakes to adhere strictly to the instructions contained in ESA-P (including those 
for billing taxes and duties, where applicable) when submitting invoices and confirmations 
through the ESA-P system. 

6. The Agency reserves the right to visit the lnstitute's premises and ascertain the progress of the 
work being performed under the Contract, prior to making the payment concerned. 

7. ESA-P lnformation can be found at http //esa-p-help sso esa int/. Any questions concerning the 
operation or operating status of ESA-P shall be addressed to the ESA Helpdesk 
(esait.service desk@esa.mt). Any questions concerning the !atest status of due invoices can be 
addressed to the ESA Payment Officer (esa.payrnent.off1cer@esa 1nt) . 

ARTICLE 3: TERM OF THE PROJECT 

1. Term of the Project shall be the time period stated in the cover letter. 

2. Cost incurred outside said term shall not entitle the Institute any payment under this 
Arrangement. 

ARTICLE 4: OTHER CONDITIONS 

The ESA "General Conditions" (General Clauses and Conditions to ESA Contracts-GCCs), available 
from https://esastar-pubhcat1on-ext.sso.esa.int (ln: Supporting Documentation), shall apply , with the 
amendments or replacements set forth in the Articles of the Arrangement. The applicable General 
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Conditions shall be construed and interpreted with due regard to the specific nature of this 
Arrangement and its Article 1 in particular. The Institute signatory of the Arrangement (P.E.A.) shall 
be deemed the "Contractor'' wherever mentioned in those General Conditions and in the rest of this 
document. 
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The present General Clauses and Conditions to ESA Contracts (GCC) shall apply to Contracts 
placed by the Agency insofar as not stated otherwise in the relevant Contract. Furthermore, specific 
clauses and conditions may be set out or invoked in a Contract and its annexes and/or appendices. 
The annexes and/or appendices forman integral part of the Contract. PART 1 of GCC is applicable 
with the following amendments. 

CLAUSE 2: APPROVAL AND ENTRY INTO FORCE 

Offers and acceptances with regard to arrangements are not binding on the Agency unless approved 
in writing by its Director General or his authorised representative. For the purpose of this 
arrangement the authorised representative of the Agency's Director General is: 

Dr. M. Lazerges, 
Head of the PRODEX Office. 
He is authorised by the Agency to sign the present arrangement on his behalf. 

CLAUSE 5: THE PARTIES REPRESENTATIVES 

The Agency shall have the right to check the performance of the Project, and for this purpose, the 
Agency nominates its representatives identified here below. 

The Institute shall in this respect and in accordance with any relevant security regulations, give the 
representatives of the Agency access to its premises and shall give all other necessary assistance 
in order that they may fulfil their task . . 

Ali correspondence for either party shall be sent to the address and the representative in charge 
identified herein below, with a copy to the ether representative(s) where any mixed nature of the 
matter so requires: 

For the Agency to : 

ESTEC 
P.O. Box 299 
NL-2200 AG Noordwijk 

See cover letter. 

CLAUSE 17: N/A. 

CLAUSE 28: PAYMENT 

For the Institute to: 

The lnstitute's representative(s) is (are) as 
stated in the cover letter. 

See cover letter. 

28.1 The following is added to clause 28.1 of the GCCs. 
Within the limits specified in Article 2, the Institute may claim in arrears payment of the Cest 
incurred. The Agency shall effect such payment after receipt of the respective invoice, which 
must identity the cost category/ies concerned and bear a statement by the lnstitute's financial 
controller that the invoiced costs are fair and reasonable, do not include profit and have been 
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incurred exclusively in execution of the Project as defined in Article 1 and during the term 
specified in Article 3. 
Any payment which is not the final payment of the contract is called "progress payment". 

28.3 N/A 

28.4.1 N/A 

CLAUSE 30: (TERMINATION) GENERAL RULE 

The following is added to clause 30, before the text in the GCC. 

Notwithstanding any other provision of this Arrangement, the Agency shall have the right to terminate 
a Contract either wholly or in part by giving written notice by registered mail. This may include the 
case where the Participating State representatives having approved Appendix 2 demand the 
termination of the activities in writing . 

CLA USE 33: TERMINA TION IN SPECIAL CA SES 

The following is added to clause 33, before 33.1 

Notwithstanding any other provision of this Arrangement, the Agency may: 

i) Cease to effect any payments not already fallen due under this arrangement in case of 
unsatisfactory progress within the Project, provided the Participating State representatives 
having approved Appendix 2 demand cessation of payments in writing; 

ii) Cease to effect any payments in any of the following cases: 
- a situation as per Clause 33.1 lit. a) of the General Conditions occurs; 
- a situation as specified in Paragraph iv) below occurs. 

iii) The Agency may require the Institute to return to the Agency payments effected under this 
arrangement if and to the extent an audit carried out by the Agency or by the relevant 
national audit authority reveals any incorrectness of invoices or unauthorised use of Funds. 

iv) The Agency may require the Institute to return to the Agency all payments effected under 
this arrangement in case a situation as per Clause 33.1 lit. b) of the General Conditions 
occurs. 

CLAUSE 34: APPLICABLE LAW 

The arrangement shall be governed by the laws of the country of residence of the Institute. 

CLAUSE 35: DISPUTE RESOLUTION 

The arbitration proceedings referred to in Clause 35.2 shall take place in the capital city ofthe country 
of residence of the Institute. 
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CLA USE 37.1: Deliverables are identified in the specific section of Appendix 1 (Deliverables). 

CLAUSE 39: Clause 39.2 lit. a) is not applicable . 

CLAUSE 40: Clauses 40.4 to 40.6 are not applicable . 

CLA USE 41 : Cancelled and replaced by the following . 

CLA USE 41: USE OF INTELLECTUAL PROPERTY RIGHTS 

Use/Licensing 

41 .1 Ali lntellectual Property Rights arising from work performed under the Agency Contract 
shall be available to: 

a) The Agency to use on a free, worldwide licence for the Agency's Own Requirements 
(such licence to be granted by the Contractor as set out in the standard licence which 
the licensee shall be entered into if required) ; 

b) Participating States and Persons and Bodies to use on Financial Conditions for the 
Agency's Own Requirements (such licence to be granted by the Contractor as set out 
in the standard licence which the licensee shall enter into if required) ; 

c) Any Third Party on Market Conditions to use for purposes ether than the Agency 's 
Own Requirements providing the Contractor agrees such use is not contrary to its 
Legitimate Commercial lnterests. 

41 .2 For the avoidance of doubt the term "use" for the purposes of software includes use to 
operate, integrate, validate, maintain and modify software developed under the Agency 
Contract. 

41 .3 Where the Contractor relies on its Legitimate Commercial lnterests, unless specified in 
the Contract it shall demonstrate these interests continue to apply every 3 years or 
within any ether timeframe specified in the Contract. 

CLAUSE 45: N/A unless specified in Appendix 1 under "Evaluation of Technology" . 

CLAUSE 46: Fees - cancelled. Replaced by the following . 

"The Contractor shall not be required to pay a fee to the Agency if it sells a product, application, or 
result developed under the Agency Contract or if it licenses or assigns lntellectual Property Rights 
arising from work performed under the Agency Contract" . 

CLAUSE 47.9: N/A 

i'age <, o ť 73 



ESA UNCLASSIFIED - For Official Use 
POC( Annex to PRODEX Experiment Arrangement 
No. 4000143801 

2024/060 

Persona! Data "Controller to Controller" Annex (the "PDCC") of the 
European Space Agency ("ESA" or the "Agency"} 

This "Controller to Controller" Annex governs the processing of Persona! Data exchanged by the 
Parties, acting as separate Controllers , in the frame of the Contract. Such Annex forms an integral 
part of the Contract. ln case of conflict between the terms and conditions of the Contract and the 
terms and conditions of this Annex, the terms and conditions of this Annex shall prevail. 
This Annex survives the expiration or termination of the Contract for as long as the Persona! Data 
are protected by the Data Privacy Regulations. 

1. DEFINITIONS 

The following specific definitions apply: 

(i) "Agreed Territory" (of Processing) means: 
a) ESA Member States, as they are listed in the ESA website at URL: 

http://www.esa 1nt/About Us/Welcome to ESA/New Member States; 
b) European Union; 
c) countries recognized by the European Commission as ensuring an Adequate Level of 

Protection of Person a! Data under the European Union's legal framework . 

(ii) "Data Privacy Regulations" means respectively: 
a) ESA POP Framework, i.e. the Persona! Data Protection Framework applicable to ESA 

and available on ESA website at URL: 
http://www.esa .int/About Us/Law at ESA/H igh lights of ESA rules and regulations 

b) the Persona! Data protection laws and regulations applicable to the Contractor in the 
Agreed Territory of Processing which provide an Adequate Level of Protection under 
the ESA POP Framework (e.g EU Regulations in the field of persona! data protection, 
including but not limited to Regulation (EU) nr. 2016/679). 

(iii) "Personnel" means: 
a) with respect to the Contractor: any employee, agent or representative acting under the 

responsibility of the Contractor or, if subcontracting is permitted, of Contractor's 
subcontractors: 

b) with respect to ESA: any employee, agent or representative acting under the 
responsibility of ESA (e.g. staff members and seconded agents, consultants experts or 
employees of th ird parties) . 

With respect to terms used with capitals in this Annex (e.g. "Controller", "Persona! Data" etc.) 
but not defined above, reference is made to the definitions set forth in the Data Privacy 
Regulations applicable according to Article 2 below. 

2. GENERAL 

2.1 Each Party is individually and separately responsible for complying with the level of protection 
resulting from its Data Privacy Regulations in relation to Persona! Data, being recognised 
that: 
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a) the Contractor is governed by the Persona! Data protection laws and regulations 
applicable to the Contractor in the Agreed Territory of Processing , which provide an 
Adequate Leve! of Protection under the ESA POP Framework (e.g. EU Regulations in the 
field of persona! data protection, including but not limited to Regulation (EU) nr. 
2016/679) . 

b) ESA is governed by POP Framework, i.e. the Persona! Data Protection Framework 
applicable to ESA and available on ESA website at the URL: 
http'//www.esa.inUAbout Us/Law at ESA/H iqhllghts of ESA rules and regulat1 ons 

2.2. The Parties are considered separate Data Controllers of the Persona! Data , with each Party 
being able to determine the purpose and means of Processing the Persona! Data under its 
control in accordance with its privacy statement. 

2.3 The Persona! Data exchanged by the Parties in the frame of this Contract will only be 
processed for: 

a) the performance of the Contract , including implementation , management, monitoring , 
audits and the fulfi lment of the obligations set out in this Annex; 

b) the management of the relationship of the Parties in relation to the Contract, notably for 
administrative, financial , audit or for communication purposes; 

c) the compliance with any lega! or regulatory obligation to which a Party is subject; 
d) the compliance , in case the performance of the Contract requi res access to the Parties' 

premises, with the health , safety and security requirements , lega! or regulatory obligations 
applicable to the respective Party in such matters. 

3. PERSONAL DATA EXCHANGED BY THE PARTIES 

ln the performance of this Contract each Party may disclose to the ether Party data which 
may qualify as "Persona! Data" under its Data Privacy Regulations as follows: 

a) the Agency shall communicate to the Contractor only the Persona! Data concerning ESA 
representatives/contact persons including name, work address. email and telephone 
numbers; 

b) the Contractor shall communicate to the Agency only : 
(i) Persona! Data concerning the Contractor's representatives/contact persons 

including name, work address, email and telephone numbers; 
(i i) Persona! Data concerning the Contractor's key Personnel, including title , name, 

work address, email, telephone numbers, education, professional experience, 
description of the person's job and responsibilities and the precise assignment of 
the person to the activity under the Contract. 

4. PARTY'S OBLIGA TIONS 

4.1 Each Party is individually and separately responsible for complying with the level of protection 
resulting from its Data Privacy Regulations in relation to Persona! Data, including the 
collection and update of the Persona! Data that it communicates to the other Party, the 
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lawfulness and the quality of such Persona! Data and for the means by which they were 
collected. Should the legal basis for the collection of the Persona! Data cease to exist or the 
quality of the Persona! Data be affected, the Party will inform the other Party without undue 
delay. 

4.2 The Parties shall preserve the rights and legal remedies of the Data Subject as recognised 
and protected in the Data Privacy Regulations applicable respectively to each Party. ln 
particular, the Data Controller which disclosed the Persona! Data to the other Party will 
respond to enquiries from Data Subjects and, as the case may be, from any competent 
authority concerning the data processing of the relevant Persona! Data. 

4.3 ln case the Parties engage Processors to support their interna! operations, including the 
Processing of the Persona! Data exchanged, it is the responsibility of that Party to ensure 
that its Processors assume obligations consistent with the Data Privacy Regulations 
applicable to the respective Party, in order to guarantee an adequate level of protection of 
Persona! Data. 

4.4 The Party having received the ether Party's Persona! Data under the Contract shall Process 
such Persona! Data only in the Agreed Territory of Processing. 

5. DATA RETENTION 

5.1 The Parties shall not retain or process the Persona! Data exchanged longer than is necessary 
to carry aut the purpose described in Article 2.3 herein , unless required otherwise: 

a) under the Data Privacy Regulations, (e.g. in the frame of audits, inspections and 
incidents) or 

b) under the Party's statutory obligations. 

5.2 The retention period shall be defined in the privacy notices of the Parties. 

5.3 Ali Persona! Data must be, effectively destroyed/deleted upon expiration of the retention 
period, unless conservation of such data is required for compliance with any legal or 
regulatory obligation to which the Party having received the Persona! Data from the ether 
Party is subject. 

6. CONFIDENTIALITY 

The Parties shall ensure the confidentiality of the Persona! Data processed by protecting them 
against unauthorized or unlawful access, acquisition, use and disclosure, in particular by: 

a) limiting access to the Persona! Data of the other Party only to their Personnel , that: 
- are required or authorized to access such Persona! Data; 
- have committed themselves to confidentiality or are under a statutory obligation of 

confidentiality; 
- have received the appropriate Persona! Data protection training . 
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b) taking into consíderatíon , in terms of IT tools , product, applications. the principles of 

persona! data protection by design and by default. 

7. SECURITY 

The Parties shall adopt appropriate technical and organisational security measures, giving due 
regard to the risks inherent in the Processing and to the nature, scope, context and purpose of 
the Processing , in order to ensure the following as appropriate: 

a) the on-going confidentiality, integrity, availability and resilience of Processing systems 
and services; 

b) measures to protect Persona! Data from accidental , unlawful or unauthorized access, 
use, destruction, loss, modification or transfer. 

8. DATA PROTECTION OFFICER/CONTACT POINT 

For any Persona! Data protection matters, the Parties shall involve their specific contact points 
identified in the Contract. 

9. TRANSFER 

The Party having received the ether Party's Persona! Data under the Contract shall Process (and 
have processed by its authorised subcontractors or sub-processors) such Persona! Data only in 
the Agreed Territory of Processing . No transfer of Persona! Data outside the Agreed Territory is 
allowed without prior written approval of the other Party. 

1 O. SUB-CONTRACTORS 

10.1 The Contractor is authorised to disclose Persona! Data received from the Agency to its Sub
contractors provided that: 

a) sub-contracting is specifically authorised by Contract and the Sub-contractors are 
indicated in the Contract; 

b) all the general conditions set forth in this Annex are fulfilled : in particular the Processing 
of the Persona! Data by the Sub-contractors is performed for the purpose described in 
Article 2.3 herein and the Persona! Data are not transferred outside the Agreed Territory . 

10.2 Disclosure of the Agency's Persona! Data to other third Parties requires prior approval of the 
Agency . 

11. PERSONAL DATA BREACHES 
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11 .1 After becoming aware of a Persona! Data Protection Breach falling in its area of responsibility , 
and affecting the Persona! Data communicated by the other Party, the Party shall notify the 
other Party within 48 hours. 

11 .2 The Parties will provide each other reasonable assistance to facilitate the handling of the 
Persona! Data Breach and accurate information about the breach, in particular (but not only) 
in case a complaint is, or likely to be, lodged by a Data Subject in relation to the Breach. 

12. LAW - DISPUTE RESOLUTION 

Concerning Persona! Data protection matters, notwithstanding any other provisions on the governing 
law set forth elsewhere in the Contract, the provisions set forth in the Data Privacy Regulations, as 
defined herein , will apply as mentioned in Article 2 herein and will prevail in case of conflict. Without 
prejudice to the foregoing , disputes between the Parties on Persona! Data protection matters shall 
be settled in accordance with Clause 35 of the Contract. 
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Guidelines for the preparatíon of Appendix 1 (Work Description) and Appendix 2 (Financial 
Pian) 

Part I - Appendix 1 

1. Work Description 

The Work Description shall identity the Project, i.e. the work in execution of which reimbursable cost 
will be incurred by the Institute during the term of the Arrangement. 
Length: One page should be sufficient but in no way be regarded as a firm limit. 

2. Distinctions as to 'who' and 'when' 

The work to be carried out by the Institute and to be paid for by ESA under the PRODEX Experiment 
Arrangement (the Project) is to be clearly separated from the work to be carried out by other parties 
(if the latter is mentioned at all) . 
The work to be carried out during the term specified in the PRODEX Experiment Arrangement must 
be clearly separated from the work planned outside said term (if the latter is mentioned at all) . 

3. Compatibility with other Applicable Documents 

Subject to sections 1) and 2) above, the Work Description must correspond to the work description 
submitted to the relevant national authority in support of the Financial Pian, and is covered by the 
Institute Agreement. 

4. Conventions 

• ln this contract, the term "Contractor" means the Institute or University signatory of the present 
PRODEX Experiment Arrangement (PEA) or its Change Notices (CN) 

• The present PRODEX Experiment Arrangement is here after designated as "the Contract" 
• The term "Project" means the activity covered by the Contract. 
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1. Content 

The Financial Plan's minimum content will encompass: 

a) Title of the Project and identification of the Institute 
b) Cost categories such as: 

- Salaries [please specify employee(s) name(s)) 
- Travel 
- Miscellaneous 

2024/060 
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- Overheads: Please note that for Belgium, overheads can only be charged for a maximum of 
5%. 

- Equipment purchased directly by Institute/University 
- etc. 

c) Amounts: all figures should be mentioned in Euro and should be exclusive of VAT in the Agency's 
Member States. 

d) Project Term (Project time periods) . 

2. Procurement of VAT exempt equipment, services, or other items 

This category should not be integrated into the Financial Pian , but should be listed separately, e.g. 
in table 2 of Appendix 2, clearly separated from the Financial Pian (i.e. Table 1 of Appendix 2 and 
its exhibits) . The procurements listed in Table 2 of Appendix 2 can be established via the PRODEX 
Office by means of a Purchase Order placed by the Agency , orby equivalent means (for purchases 
above 5 000 Euro). This approach has the advantage of ensuring that the goods or services 
purchased for the purpose of the Project are exempt from VAT. 
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CZECH PARTICIPATION IN ENVISION MISSION - DERISKING OF 
VENSPEC-H DEVELOPMENT 

VenSpec-H electronics (Phase B 1) 

1. PROJECT DESCRIPTION 

1.1. General description - Objectives of the project 
En Vision is a Venus orbiter mission that will determine the nature and current state of Venus' 
geological evolution and its relationship with the atmosphere to understand how and why Venus and 
Earth evolved so differently. EnYision will deliver new insights into geological history through 
complementary imagery, polarimetry, radiometry. and spectroscopy of the surface coupled with 
subsurface sounding and gravity mapping. The probe will search for thermal, morphological. and 
gaseous signs oť volcanic and other geological activity; and it will trace the ťate of key volatile 
species from their sources and sinks at the surťace U1rough the clouds up to the mesosphere. 

Spectrometer suite. YenSpec, will obtaín global maps ofsurface emissivity in six wavelength bands 
using five near-infrared spectral transparency windows in the níghtside atmosphere to constraín 
surface mineralogy and ínform evolutionary scenarios; and measure variations of gases in the 
mesosphere. to link these variations to tropospheric variations and volcanism. VenSpec-H stands for 
Venus Spectrometer with High resolution. VenSpec-H is one oť three in a spectrometer suire, 
together with YenSpec-M (Germany) and VenSpec-U (France). VenSpec-1-1 is dedícated to 
extremely high-resolution atrnospheric measurements. The main objective is to quantify S02. 1-120 
and HDO in the atmosphere. below and above the clouds, characterizing gas exchanges from the 
surface and within the atmosphere and searching for sources such as volcanic plumes. The detailed 
windows into the nightside atmosphere. and the corresponding !race gas species and the altitudes at 
which they can be measured, are as follows: (I) 1.16-1. 19 µm (H20, HDO at 0-15 km); (2) 1.72 to 
1.75 tun (H20, HCI at 15-25 km): (3) 2.29- 2.48 µ111 (H20, HDO, HF. CO. COS, S02 at 30-40 km). 
The high spectral resolution (R ~ 8000) coupled to the high sensitivity ofthe VenSpec-H instrument 
will be sufticient 10 clearly identify the absorption features of the targeted species. 

The research and development as well as technical role of the applicant is to provide development, 
coordination and testing of VenSpec-H electronic components within the phase BI. During its 
solution within the current project, Prodex project for ťurther pl1ases will be prepared. 

The overal! Czech technical development leading to successful construction of the En Vision probe 
will involve: 

• Full development of the PROC electronic board. 
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• Full development ofthe MOD electronic board, 
• Full development ofthe DEP electronic board, 
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• Full development of E-Box interconnecting harness plus E-Box to instrument hamess. 

No on-board software will be developed by the consortiurn - this will be developed by BIRA. 

These responsibilities as stated above are related to the fu li development cycle. 

The objective of the activity within the current project proposed under leadership of the Czech 
Academy of Science , J. Heyrovský Institute of Physical Chemistry (that we are proposing in this 
proposal) is to provide a bridging phase between Phase BI and B2 to be able to derisk development 
ofthe technology and provide the technological feedback as well as development recommendations 
to the scientiftc team developing the VenSpec-H electronics. 

The tec.hnical-science and development role ofthe Czech Republic will also involve composition of 
data sets for testing the electronic components during their development, mainly focusing on data 
quality. size and flow, and the preparation of these datasets by rneans of software tools. Recording 
ofthe experimental spectra and generating excessive simulated spectral libraries will enable rigorous 
testing (including calibration/validation) and further assessment ofeffectivity ofthe built electronic 
set up in corresponding spectral range and resolution for data processing oť spectra recorded by 
YenSpec-H channels (Table I). We will supply al! these data to the consortium and provide feedback 
for electronic manufacturers. Our results will be used further as reference for the data acquired by 
the probe once operational on the Venusian orbit. The reference laboratory data and consequently 
generated simulated spectra of possible mixtures will be crucial in all applicable spectral ranges. 
The existence ofthis data is critical for a correct testing and validation ofthe electronic componcnts 
in order to simulate real observation data since current databases are incornplete and therefore, not 
directly applicable. 

For further support needed from the Phase B2 onwards, the tasks in this bridging Phase were selected 
in order to prepare for Phase 82 and later phases as well as identify possible risks, time delays and 
technology gaps in the implementation ofthe instrument. 

This bridging phase suggested in this project will specifically focus on: 

• Requirements discussion and finalization 
• Manufacturability and assembly methods discussion 
• Test Philosophy 
• Prelirn inary design, prototyping and testing of FPGA and PROC boards 
• LLI EEE cornponents procurernent for all EM and EFM boards and harnesses 

The activities will a lso involve national project management and activities coordination, 
representation of the Czech Republic within the consortium, outreaching the project among the 
Czech-speaking audience (scienti f-ic and industrial) as well as abroad, supervision of technical 
implementation of delivery. coordination of requirements and activities between us and the 
EnYision consortium, supervision of compatibility and functionality of equipment in the whole 
range of requirements, supervision of required hardware quality as well as coordination of working 
group meetings and overall providing contacts within the consortium and an interface between the 
domestic scientific community and the EnVis ion consortium. 

1.2. Hardware Description 
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The aim of Ven Spec-I-I is to perform night side mapping oť the near surface atmosphere and day side 
mapping of the atmosphere above the cloud deck. lt will perform its measurements by means of nadir 
observations. More specifically VenSpec-1-1 will mea ure gases related to volcanism and surface 
changes on Venus. The functional block diagram of YenSpec-1-1 is shown in Figure I. 

YenSpec-H is composed of: 

• a warm section that contain the main base plate and the overall cover of the instrument. 
• a cooled optical bench (also called ·'the cold sect ion'") mounted inside the warm sect ion 

(wam1 and cold section ťorm together the main instrument): 
• an electronic box (separated from the main instrument). 

The warm base plate interfaces to the S/C deck by means of 4 mounts. lt carries the cold section. The 
warm section contains the instrument entrance (nadir aperture). ln front ofthe cold section a first part 
ofthe band selector is mounted. a filter wheel with 6 filters and associated optics. At the exit ofthe cold 
section a detector-cooler assembly is mounted with its proximity electronics. 

A shutter mechanism is foreseen to close offthe instrument aperture and to protect the instrument during 
aerobrak i ng. 

The optical bench (cold scction) contains a cooled spcctrometer. The entrance ofthe cold scction is a 
rectangular slit that is part of a filter-slit-assembly. The image of the slit is projected on the 
spectrometer. The fi lter on the filter-slit-assembly consists of an upper and a lower zone that is a part 
of the band selection of the in trument, together with the filters in the filter wheel (hence. the band 
selector is partly in the warm, partly in the cold section). Filters and slit are depo ited together on a 
carrier substrate. The spectrometer consists further of a parabolic mirror (rendering the incom ing light 
parallel). a free form corrector plate (correcting the aberrations of the parabolic mirror), an echelle 
grating (spectral diffraction ofthe light), a detector optics unit (coll imaring the diffracted light on the 
detector). The optical path contains a folding mirror to reduce the size ofthe spectrometer section . 
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The cold section is cooled down by means of a cold section radiator to -45 °C. The wann baseplate is 
kept at approximately O °C by means of a warm section radiator. 

The detector is an Integrated Dewar Detector-Cooler Assembly (IDDCA). The dewar window sits in 
the exit aperture of the cold section. The Focal Plane Array (FPA) is located a bit further in the focal 
plane ofthe detector optics. The FPA is cooled by means of a cryocooler. 

The VenSpec-H electronics (lodged in a dedicated E-Box unit and mounted separately to the S/C deck) 
consist of a channel control unit (PR.OC- and FPGA-board) and a motor driver unit (MOD) that drives 
the filter wheel driver, the cryocooler and the shutter. Close to the detector is located the proximity 
electronics (DEP-board). The VenSpec-H electronics interface with the Centra] Control Unit (CCU) 
and Power Supply Unit (PSU) of the VenSpec-suite. The E-Box contains a so-called sub-PSU that 
receives primary power from the centra! Ven Spec-PSU and provides secondary power to the VenSpec
H instrument. 
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OVERVIEW OF THE VENSPEC-H ELECTRONICS 
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The main instrument (optical bench) contain one PCB. The DEtector Proximity board (DEP) board 
sits close to the detector in the warm section ofthe instrument. 

The electronic box (E-box) of the VenSpec-H instrument contains the rest of the electronics boards: 
four individua! PCB boxes (slices) stacked together. lnside each E-box slice a PCB will be mounted. 

Figure 2: VenSpec-H E-box -- :---. 

I ;r 

( I. j 
• 

Figure 3: Individua/ PCB boxes (.slices) 

The two middle boards (PROC-board and FPGA-board) are placed back-to-back in one centra! double 
frame with two openings. The two other boards (MOD-board and sub-PSU-board) are placed in single 
frame . These frames are mounted face-to-face to the centra! frame (sub-PSU board facing PROC
board and MOD-board facing FPGA-board). 

The MOD- and sub-PSU-boards have the highest power dissipation and therefore are placed at the 
outsides so that the bottom of their frames can drain hea1 radiatively. 

For EMC reasons 2 shields are placed between the 3 frames, so that all 4 boards are compl etely 
encloscd. 
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Below please see basic requirements provided by BIRA. As part ofthe work is to tune out the requirements, di scuss them with BIRA and ESA and help to 
establish a specification fo r the future phases, please see these as preliminary: 

Parent I Requirement I Verlfication 

J 
--- . -

Í Value l method 
Number I Number I To pic Text Unit 

- -
,__ ', ~, 

FWM ~'-I Le-,~ 
7 

EL-FWM-
VCD-

300 
ELEC- IFilter wheel motor IThe filter wheel shall be driven by a stepper motor. I I I I I R 

012 

EL-FWM-
VCD-

IFilter pos ition 
JThe filter wheel position shall be determined by means of I I ELEC- I I I I R 

301 
013 

an encoder 

VCD- I VCD-
IFilter number \The wheel shall have 7 fixed positions I I I I I R FWM-013 J ELEC-

014 

ROIC/cooler ~,...1., 

~ ~ -
- li ---

VCD-
E ELEC- IROIC/Oetector IThe selected detector shall be SWIR384-288 from AIM I I I I I R 

015 

EL-DET-
VCD-

I ELEC- Cooler 
The ROIC/detector shall be cooled down with a SF070 

I I I I I R 
101 Stirling cryocooler 

016 
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r vco-=-
EL-DET-

102 
ELEC-

017 
Nr analog outputs 

' 

EL-DET-
VCD-

103 
ELEC-

018 
Nr of pixels 

~ -
EL-DET-

VCD 

104 
ELEC 

019 

Read-out 
frequency 

! 
External 

I 

EL-EXT-
VCD-

400 
ELEC-

020 

I 
External TC/TM 
interface 

' -

EL-EXT-
VCD-

401 
ELEC-

021 

External Power 
interface 

EL-EXT-
VCD-

402 
ELEC-

022 
Sub-PSU voltages 

\Read-ou~onics 

EL-ROE-
VCD-

200 I ELEC-
023 

AD resolution 

EL-ROE- I VCD-

I 
201 

ELEC-
024 

Binning 

f~~ esa ........ 

The AIM SWIR384x288 has 8 parallel analog outputs I I I I I R 

I 
_j_ 

The AIM SWIR384x288 has 384 pixels x 288 pixels I 

I 
I I R 

l 

Maximum value for reading aut the detector analog 
10 MHz I R+T 

signals 

-
' L • J ...... fi , • 

\The interface to receive telecommands and forward 

·- -

' I I I I R telemetry is a spacewire interface towards the CCU 

28V shall be provided to the VenSpec-H instrument from 
I I I I R+T 

the CCU. 

-
+/-12, 

IThe secondary voltages required from the sub-PSU are +3.3, I v I R+T 
+28 

I 

- ·\' - i-
Analog-to-Digital precision for the detector read-out 14 bits I R+T 

!Flexible on-board binning of detector rows I I I I I R 
N 
o 
N 
~ 
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EL-ROE-
VCD-

202 ELEC- Accumulation 
025 

EL-ROE-
VCD-

Background I ELEC-203 026 subtraction 

-
Operational heaters ::: ,1::i ~ ., 

EL-OPH-
VCD-

Operational ELEC-700 027 heaters 

-

- ' 

EL-OPH-
VCD-

Operational heater I ELEC-701 028 power 

l 

EL-OPH-
VCD-

Operational I ELEC-703 029 lheaters regulat ion 

EL-OPH-
VCD-

Temperature I ELEC-702 030 sensors 

Radiation -

I VCD-
EL-RAD-

ELEC- TID 800 031 

EL-RAD- I VCD-
I ELEC- LET 801 032 I 

-

~ 

lon-board accumulation of detector row values I I I I I R 

!On-board background subtraction I I I I I R 

. .... 

I 

Operational heaters required I I I I I R 

Maximum power for the operational heaters I TBD I w I R+T 

regulation of operational heaters in closed loop with I I I I I R 
1thermistors 

The operational heaters driven in closed loop with I I I I I R 
multiple temperature sensors as feedback 

I - - --- - - --~ 
•~ 

lrotal lonization Dose for EEE parts 50 kRad I R+A 

JLET requirement (EnVision miss ion) 
I 

60 JMeV.cm'/mg I R+A 

tv o 
tv 
.i:,. 
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EL-RAD-
802 

Quality 

~ S-
l 900 

Electrical 

EL-OPS-
901 

EL-OPS-
902 

EL-OPS-
903 

' 

EL-OPS-
904 

EL-OPS-
905 

' 

EL-OPS-
906 

l 

....... 

-

VCD
ELEC-

033 

VCD
ELEC-

034 

VCD-
ELEC-

035 

VCD-
ELEC-

036 

VCD-
ELEC-

037 

VCD-
ELEC-

038 

VCD 
ELEC-

039 

VCD 
ELEC 

040 

I 

stuck bits / multip le 
bit upset 

EEE parts grade 

on-board SW/FW 

data rate to CCU 

science data read 
aut 

housekeeping rate 

on-board storage 

command 
parameters 

--

LET threshold below which extra analysis is required 

class 1 components 

lfail safe approach for memory manage~en~ of on-board 
SW/FW. Combine safety (protected zone) with flexibility 
(reprogrammable zone) 

data rate shall allow the downlinking of maximum data 
volume (full frames) with1n minimum measurement time. 

effic1ent detector read-out + transmission between Mam 
Instrument and E-Box + AD conversion 

foresee sufficient housekeeping measurements to have 
consistent monitoring of the instrument status and 
behaviour 

measurement taken , rneasurement downlinked to CCU, 
i.e. no on-board storage inside VenSpec-H 

high operational flexibility with parameters in command 
rather than in COP tab les 

< 60 

TBD 

TBO 

MeV.cm·/mg 

... .. --~ ;;. 
_______._ -

Mbits/s 

Mbits/s 

Hz 

,•i;esa 

R 

R+ I 

R 

R +T 

R+T 

R+T 

R 

t R 
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EMC 
~ 

VCD-
EL-EMC-

600 ELEC- EMC Emissions 
041 

EL-EMC-
VCD-

601 ELEC- EMC provis ions 
042 
--

EL-EMC-
VCD-

signal type 
ELEC-602 043 separation 

I 

EL-EMC-
VCD- connectors 

603 ELEC- mechanically 
044 disconnected 

' 
EL-EMC-

VCD-

604 ELEC- grounding 
045 

--
VCD-

I ELEC- case 
046 

Command parameters ~ 

' -- --

VCD-

- -

[. 

I ELEC- Parameters update 
100 

.. 
---

Keep-out zone: 9 M 

limit radiated/condu 
foresee EMC protec 

separation of signal 
connectors if possit 

mechanical disconr 
connector and PCB 

Hz +/-2.5 MHz 

cted emissions from the instrument -
tive measures 

types in connectors (use of separate 
e) 

ection between board mounted 

--

single star point con cept 

-
Ali electronics shall 
continuous conduc1 
all-enclosing electr< 

-

Tunable parameter 
performance optim 
shall be modifiable 
without the necessi 

be housed in a non-magnetic and 
ve metallic case which shall form an 
magnetic shield. 

s which are needed in orbit for 
zation, instrument monitoring etc. 
hrough the commanding interface, 
y for complete reprogramming 

1-
9 +/- 2.5 MHz 

,_J 

esa 

R+T 

R 

R 

R 

R 

R 

R 
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I VCD-
Data management 

I ELEC-
margin 

101 

VCD- 1 I ELEC- ESO 
102 

-
Design margin on RAM, EEPROM and PROM sizes, 
1data busses and pcint to point communication link loads, 
CPU processing loads 

Ali electric circuits shall be protected against the effects 
of Electrostatic Discharges 

r- 1: 
-

25 

ECSS-E-
ST-20- I 

06C 

,--:-~ esa 
~c 

R 

-

R 
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Please see below a short discussion of selected requirements: 

Parent Requirement 

Number Number Topic Discussion 

ROIC/cooler 

EL-DET-
VCD- The use of a Stirling cryocooler for cooling the ROIC/detector is a reliable and efficient method, but 

101 ELEC- Cooler careful consideration should be given to the cooler's power consumption and potential mechanical 
016 vibration. 

EL-DET-
VCD-

Eight parallel analog outputs provide flexibility for data acquisition , but consideration should also be given 
ELEC- Nr analog outputs 102 017 to_ the data rate and potential noise introduced by the parallel outputs. 

EL-DET-
VCD- The maximum read-out frequency is essential for achieving the required data rate , but consideration 

104 ELEC- Read-out frequency should also be given to the read-out noise and potential interference with other subsystems. These 
019 should be defined as well. 

Read-out electronics 

EL-ROE-
VCD-

200 ELEC- AD resolution The AD converter's noise and linearity performance should be defined as well. 
023 

Operational heaters 

EL-OPH-
VCD- The requirement for operational heaters ensures proper functioning in different thermal environments, but 

700 ELEC- Operational heaters the maxima! power consumption needs to be established as well as potential interference with ether 
027 subsystems. 

Electrical 
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EL-OPS- I VCD-

902 ELEC- data rate to CCU 
036 

EL-OPS-
VCD-

904 ELEC- housekeeping rate 

I 038 

I 

VCD-
EL-OPS-

ELEC- on-board storage 905 039 

EL-OPS-
VCD-

command 
906 ELEC-

parameters 040 

EMC 

EL-EMC-
VCD-

signal type 
602 ELEC-

separation 

I 
043 

EL-EMC-
VCD- connectors 

603 I ELEC- mechanically 
044 disconnected 

Command parameters 

VCD-
I ELEC- Parameters update 

100 

•\(,i:• .. ~St~. esa ~~""-~;:. 

While it is important to downlink the maximum data volume within the minimum measurement time, it is 
equally important to ensure that the data transmission is reliable and that the data is not lost during the 
downlink process. The data rate should be carefully chosen to balance these facto rs. 

Monitoring the instrument status and behavior at a rate of 1 Hz is important, but consideration should be 
given to the amount of data generated by this monitoring and the impact il will have on the data rate and· 
downlink capabilities. 

While it is important to minimize the weight and power consumption of VenSpec-H , not having any on-
board storage may limit the instrumenťs ability to take measurements during periods of poor 
communication ar during unexpected events . At least it should be considered some FIFO buffer for a 
limited number of frames to cover short downlink issues. 

I! is important to ensure that the command parameters are well-defined and that there is no ambiguity in 
their interpretation. Careful consideration should be given to the structure and format of the command 
parameters. There should also be considered potential data consistency issues. When the new 
command is coming there should be checked not only the valid ity of its data, but also the consistency 
with the current device status and configuration. 

Separating signal types in connectors and using separate connectors can ensure signal integrity and 
prevent interference, but it may increase the complexity and cost of the syslem. There should be a trade-
off between these two factors. 

The mechanical disconnection between board-mounted connectors and PCB is an effective way to 
minimize interference and ensure signal integrity, bul it may also increase the risk of connection failure -
thus again a trade-off should be introduced to justify this approach. 

The ability to modify tunable parameters through the commanding interface provides operational 
flexibility , but it may also introduce additional complexity and potential risks for the syslem. A derisking 
approach keeping the required flexibility should be introduced. There should also be considered potential 
configuration data consistency issues. 
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DESIGN OUTLINE AND POINTS OF FEASIBILITY FOR INDUSTRIAL 
WORK 

The description of the board as presented by BIRA: 

Processor Board (PROC) 

. •('• ... ' 
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Figure 4: General schemalic diugram o.fthe PROC board 
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The PROC board contains the microcontroller (MicroChip Technologies SAMR!--17 1) and its configurat ion 
memory containing the initial versi on ofthe microcontroller 's program. Optionally the program code of the FPGA 
can be lodged also in this configuration mernory on the PROC-board. The FPGA could be configured from the 
microcontrol ler over a QSPI interface. lt is TBD ifthe configuration mernory w ill be EPROM (ESA requ irement) 
or MRAM (preferred). The microprocessor communicates with the VenSpec-CCU over a bi-directional 
SpaceWire link (receiving of command pararneters and transmission of data packages). A lso. the communications 
with the FPGA on the FPGA-board is done via SpaceWire. The PROC-board also contains several A nalog-to
Digital convertors for the housekeeping data (Texas lnstruments ADC I 28S I 02-SP). 

1.1 FPGA Board (FPGA) 
The FPGA-board contains a NanoXplore NG-Medium NX I H35AS FPGA . The FPGA commun icates with the 
microcontroller on the PROC-board over a bi-directional SpaceWire link (receiving of command parameter and 
Lransm iss ion oťdi:il i:l package ). The firm ware ust:cl ror lhi s SpaceWirc interface is SpaccWirc L ight, a VHDL co rc 

implementing a SpaceWire encoder-decoder rhar is synthesizable for FPGA targers. 

Further the FPGA-board contains the so-called image SRAM memory (HXSR01632 or HXSRO 1208) where rhe 
accumulation of the spectra, coming ťrom the detector, is performed. The accumulation is done in words of 20 
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bits. There is an 8 or 32-bit (TBC) wide data bus between FPGA and imaging memory, an address bus and three 
contro l lines. 
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Figure 5: General schematic diagram ofthe FPGA board 
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The FPGA-board also contain several Analog-to-Digital convertors for the detector data (science data) (ST 
Microelectronics RFH 140 I - I 4bits) and the housekeeping data (Texas lnstruments ADC128S I 02-SP - I 2bits). 

Ali control signals (in and out) of the detector are passed to the detector proxim ity board via an L VDS interface 
(Cobham AES UT54L VDS03 I and UT54L VDS032). The analog data s ignals from the two detector channels are 
transported differentially to the ADCs in the CCC module. To sca le the levels ofthe analog signals to the correct 
input levels ofthe acquisition ADCs, high speed OPAMPs (Renesas Electronics 1SL70244SEH TBC) are used . 

The signals coming from the 16 (TBC) housekeeping elements in the instrument are also adapted to the input of 
the housekeeping ADC' s using the same OPAMPs (Renesas Electronics ISL 70244SEH). 

The interface to the MOD motor driver board is an L VOS interface. Following signals will pass over this link : 

• towards FET driver bridges for cryocooler motor and FWM stepper m otor; 
• SPí-signals fo r the housekeepi ng; 
• actuation signals for the operational heater and sh utter. 

1.2 Motor Driver Board (MOD) 
The MOD- board has four ťunctions: 

• driving the filter wheel motor; 

Page 16 of73 



ESA UNCLASSIFIED - For 0Hicial Use 
PR0DEX Experiment Arrangement 
No. 4000143801 

• driving the cryocooler compressor; 
• driving the operational heaters; 
• actuating the shutter mechanism. 

L • •1 , I I I •~ J. 
l •J,,t111 
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l 
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Figure 6: General schematic diagram ofthe NIOD board 

The MOD board contains a driver for the cryocooler motor. TBD 

The MOD board also contains the electronics for firing the shutter. TBD 

, .. 
.... ,., 
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The MOD board also contains two full bridge drivers (Renesas Electronics HS-4080AEH), each of them driving 
ťour switching N-channel power MOSFETs (Intineon IRHN.167130), are used to control the filter wheel motor. 
Each phase ofthe motor is fed by a Pulse Width Modulated (PWM) signal generated in the FPGA. 

There will be two housekeeping ADCs (Texas lnstruments ADC I 28Sl 02) combined with scaling OPAMPs 
(TBD <levice) on the MOD board. 

1.3 Detector Proximity board (DEP) 

The analog-to-digital science data chain (top) works as follows: 

• transformation oť the 8 unipolar analog output signals of the detector to differential signals 
(including buffering and level adaptation) and transmission oťthe analog signals in a differential 
amplifier (8138S) (DEP-board). 

• reception of the analog signals and preparation of the analog signals for the Analog-to-Digital 
conversion (including buffering and level adaptation) in a differential amplifier (8 I 38S) (FPGA
board); 

• Analog-to-Digital conversion (RHF 140 I) (FPGA-board). 
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Figure 7: Genera/ schematic diagram of the DEP board 

2 LABORATORY MEASUREMENTS 
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Experimental speclra used for data reconstruction and testing of electronic components will be recorded by the 
high resolution Fourier transform Bruker !FS 125H R spectrometer equipped with a White cell with an optical 
path ofup to I 00 m. The present configuration is equipped with aseries of lnSb, MCT, Si and Bolometric detectors 
and allows measurements in the region from 2 cm-1 to 35 000 cm-1 with a resolution of 0.002 cm-1. The 
spectrometer is shown in Figure 8. The spectra are analyzed with a library spectra, which is a python/Fortran 
library designed to fit high-resolution line absorption cross- sections to data and calculate the corresponding 
number densities. The library accounts for temperature and pressure broadening as well as various apodization 
functions. For species where line absorption cross-sections are not available, independent calibration using pure 
gases will be used. For better imagination, spectral ťeatures observed on Venus are sumrnarized and depicted in 
Figure 9 together with a summary of VenSpec-H operation ranges in Table I. Sample data so far recorded in our 
laboratory are depicted in Figure I O. 

Figure 8: Our Bruker !FS 125 HR spectrometer. 
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Our software tool allows us to fit a sample oť spectra quickly with a certain set of pararneters. The Python 
algorithm that performs the necessary operations i used in open-source repositories. This code can be integrated 
into a simple bash- cript that allows to get the necessary metadata in a convenient forrn for sorting and filtering, 
which can be produced independently of the Bruker OPUS software or other software formats. The software is 
fully operational and the spectral data are under continual implementation to the software database. 

Vertical profiles of the a tmospheric species 

For the project, we will also use a wide range of data evaluation software packages. The vertical profile of 
VenSpec-H target molecules can be predicted theoret ically by simulation of Venus atmosphere chemistry. We are 
equipped with ARGO ID Lagrangian photochemistry/thermochemistry atmospheric chemistry model. that takes 
a prescribed temperature, pressure, eddy diffusion coefficient, high resolution ( I Angstrom). UV radiation stellar 
spectrum, and a comprehensive chemical network. STAND, valid between 300 K and 6000 K incorporating 
H/C/N/0 ion and neutra! chemistry inc luding hydrocarbons and amines, including the amino acid glycine. The 
numerical core is written in FORTRAN77, using the DLSODE solver for the chemistry, with a Python wrapper 
that keeps track of the timescales at which the parcel exists at a particular temperature and pressure, and then 
changes the temperature and pressure. Molecular di ffus ion is approximated using ' banking' reactions. This model 
can be applied to planetary atrnospheres from hot Jupiter s and hot Super Earths, to Earth, Venus. and is 
reasonably accurate for Jupiter. 
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Figure 9: Low reso!ution Venus spec/rum compiled by our teamfi·o111 the data recorded by probes Venera 15, 
16, Akatsuki, and spectral simu!ation.1·. The green rectangle .1·tr.mdsfor VenSpec specrral range, while Fl - F f 2 

indicate the most apparent spectral jeatures mainly assigned lo C02. 

Software for Spectra Evaluation and Simulation. 
Our softw·are tool allows u 10 fit a sample of spectra quickly with a certain set oť parameters. The Python 
algorilhm that performs the necessary operation · is used in open-source repositories. This code can be integrated 
into a simple bash-script that a llows to get the necessary metadata in a convenient forrn for sorting and filtering, 

Pag-, 19 of 73 



ESA UNCLASSIFIED • For Official Use 
PRODEX Experiment Arrangement 
No. 4000143801 

2024/060 

esa 
whích can be produced independently of the Bruker OPUS software or other software formats. The software is 
fully operatíonal and the spectral data are under continual implementation to the software database. 

Simulation of the Venus Spectra Datapack 
We intenci to simulate the spectral data usíng the radiative transfer code TauREx3 (56). For the chemistry, we will 
use therrnochemical equilibrium usíng ggchem or fastchem or the output from ARGO. We will consíder the 
contributions from Collísion lnduced Absorption and Rayleigh Scattering. We will first estímate the transmissíon 
spectrum at the ínstrumental resolution and then convolve thís wíth the VenSpec-H instrument response. 

Artificial Neural Network Suite. We will also employ artificial neural networks for spectra and data flow 
simulation. Our software package utilizes a nonlinear regression method for detenníníng physícal parameters of 
the system such as plasma, electron number density in plasma, atomk and molecular abundances, where both 
matrix and analyte components ofthe specimen are taken into account at once. ANNs are used for their ability to 
símplify the phenomena by processing highly nonlinear correlated data. We apply ANN for funct ional prediction. 
modeling, and estimatíon ofphysical factors that are not well described from First princi ples or are highly complex 
with incomplete knowledge regardíng the whole system and imprecíse input data. This might be especially 
interesting for Venus spectroscopy and simulation ofVenus spectra under different conditions. Most ofthe data 
analysis are performed using MATLA B. Particularly, a neural network toolbox is utilized for ANN calculations. 
Spectral line selection, particle number density fitting and spectra are automated by in-house progran1med scripts 
covered by PYTHON modules NUMPY and SCIPY. 
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Figure 1 O: Selec/ed spectra of VenSpec-H target molecules recorded in our laboratory in its opera/ion spectral 
bands (see Table !). Panel A shows the range qf Band# / , Panel B rhe range of Band#2a, Punef C the range of 

Band#2b, and Panel D lhe range of Band#3. 

HARDWARE (SOFTWARE) MATURITY 

Ali the software and hardware is accessible in our laboratories and we are ready for the project solution on tJ1e 
level of laboratory usage of the all the technologie (TRL4). For the Venus DataPack simulation, the production 
oťthe relevant data has to reach the TRL6, which is only a question ofthe science segment collaboration with the 
industry and the development of theoretical know-how and computation in the direction of the data pack 
completion and validation. Therefore, our requests on material are limited. The composition of the gas phase will 
be monitored using our Fourier transform high resolution Bruker IFS I 25HR spectrometer (Bruker Optics, 
Germany) equipped with a KBr beam splitter and a nitrogen cooled MCT, lnSb detectors and Si Photodiode 
covering the spectral range 650 to 15 000 cm-I, including the range of EnYision operation. Spectra can be 
recorded with a resolution up to 0.002 cm-I (measurements are typically made with O.O I cm-I resolution). To 
enhance the detection limit of the instrument. the a multipass cel! with an optical beam length of up to 30 m is 
connected to the spectrometer. Concentrations will be determined using thc Spectr library which is based around 
fitting spectral lines using HITRAN line intensities, and if necessary, also by an independent calibration using 
pure gases. Experimental data will be analyzed using a chemical kinetic numerical model implemented in the 
Python 2.6.4 programming language equipped with modules Numpy and Scipy. A set oť ordinary differential 
equations constructed according to the postulated reaction scheme is numerically solved by the Scipy module 
using the ODEPACK library. Atmospheric models ln order to explore theoretically chemistry oť planetary 
atmospheres. we are equipped with ARGO Lagrangian photochemistry/cosmic-ray atmospheric chemistry model. 
that takes a prescribed temperature and high resolution (I ' Angstrom) UV field estimated for the I Gyr old sun, 
and a comprehensive chemical network, STAND. valid between 300K and 30000K incorporating H/C/N/O ion 
and neutra! chemistry including complex hydrocarbons and amines. including the amino ac id g lycine. The 
numerical model is written in FORTRAN??, using the DLSODE so lver for the chem istry, with a Python wrapper 
that keeps track of the time-scales at which the parcel exists at a particular temperature and pressure. and then 
changes the temperature and pressure. Molecular diffusion is approximated using 'banking' reactions. This model 
can be applied to planetary atmospheres from hot Jupiters and hot Super Earths, to Earth, and is even reasonably 
accurate for Jupiter. Thermo-chemical equilibrium models with the GGchem-code.72 writ1en in modem 
FORTRAN-90, can be run on both desktop and high-performance super-computers. For a proper coupling, an 
implementation in the atmosphere and planet evolution codes can be considered. which has been done before, for 
example for the ARCiS software to compute and retrieve atmospheric structures for exoplanets. High level 
calculations will be performed by our group upon remote access to the cluster located at Czech Academy of 
Sciences. Biophysical Institute in Brno. equipped for a wide range of MD and QM applications: (i) 768 2.4 GHz 
E5-2630v3 Xeon cores (48 nodes) with 3.1 TB of DDR3 memory; (ii) 320 2.6 GHz ES- 2640v3 Xeon CPU cores 
(20 nodes), each with 64 GB oť RAM; (iií) 25 clients having more than 160 000 GPU cores and 320 GB of DDR5 
memory: (iv) Cluster for memory-demandingjobs with AMD opteron 6328 CPUs with 1TB of DDR3 memory 
(one node) and with 512 GB of DDRJ memory (one node); (v) 12 nodes each having 48 AMD Opteron 6238 2.6 
Gl lz CPU cores; (vi) 72 nodes with differenl architectures with 960 Xcon corcs and 3.5 TB of DDRJ memory; 
(vii) 250 TB disk arrays. Ali leading quantum chemical software (such as Gaussian, Turbomole. Molpro) are 
directly available. 
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ln the scope ofthis contract, these conceptual designs will be discussed and assessed in detail to provide feedback 
and possible changes to them and to prepare the project for future phases. This was in some kind already done 
with BIRA in terms ofpreparation oťthis proposal and should continue. 

As can be seen in the WBS and WPD the whole Bridging Phase contract is focused on derisking the future phases 
and preparing for them. 

The preliminary design of FPGA and PROC boards is a crucial step in the development. The first step in the 
preliminary design of FPGA and PROC boards is to identify the key requirements for the system. This includes 
the performance criteria, such as the processing speed, memory, and power consumption. lt also involves the 
identification of the interfaces, including the communication protocol and physical connections, required for 
interfacing with other components in the system. This will be done by discussing the requirements from BIRA, 
as already mentioned above and also all other input documentation that will be provided to the industrial team. 
Part of this process is also opponency of the decisions made, especially in the circumstances where a different 
solution may lead to derisking on schedule, complexity, budget or any other. The manufacturability assessment 
and testing philosophy wi li be suggested by the industrial tearn as well. Based on these three (requirements, 
manufacturabi lity and test philosophy) and once again with derisking in mind, the preliminary design will be 
suggested . 

The preliminary design ofthe FPGA and PROC boards will involve the development ofa schematic diagram that 
includes all the components, interfaces and connections required for the system. This will be followed by the 
development of a layout design that specifies the physical placement of the components and connections on the 
board. The layout design will take into account factors such as signal integrity. power distribution, and heat 
dissipation. 

During the preliminary design phase, the design team will also need to ensure that the system meets the necessary 
safety and reliability requirements. This will involve the identification of potential failure modes and the 
development of appropriate mitigation strategies. 

The full designing process will be done in constant communication with BIRA, reviewing and discussing the best 
way forward as well as staying aware ofthe paths that have been already rejected before our participation in the 
project. This should lead to combination of detailed knowledge of the instrument that BIRA has and years of 
experience in electrical engineering and electronics design held by our experts. 

After the design will be consolidated, the next step is to purchase the commercial EEE components required for 
the FPGA and PROC board prototypes. This will involve identifying suitable suppliers, obtaining quotes, and 
selecting the components that meet the necessary specifications and quality standards. A preliminary Bill Of 
Materials (BOM) has been prepared already and it is used as a way to provide the pricing for this proposal. The 
BOM was prepared based on these assumptions : 

• There were used preliminary design concept descriptions and block diagrams provided by BIRA 
(as presented above) to identify all critical EEE components they pian to use. 

• As critical were assumed all integrated circuits (e.g. microcontroller, communication drivers) 
and active components (e.g. transistors operational amplifiers, oscillators). Passive components 
(resistors. capacitors, etc.) were not present at the preliminary design concept and were not 
understood as critical components. 

• For each component where it is possible there was found a commercial grade alternative. This is 
not possible/available for the FPGA, but we can use screening level Prototype. 

• Based on the same design data there was estimated a quantity of each component necessary for 
the design oť each type oť board (FPGA and PROC). 
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• This quantity was multiplied by the expected number of prototypes to be assembled. We assumed 
1 x 1 st run and 3x 2nd run of each type. 

• No attrition rules were applied for these reasons: 
o ln the case of faulty/destroyed component in the 1 st run, there can be used a component 

procured for the 2nd n111 and there should be enough time to buy additional one; 
o ln the case of faulty/destroyed component in the 2nd run we have additional 2 spare 

assembled boards. 
o There is planned to use a socket for the FPGA, so it can be re-used among the runs. boards 

and project phases. 
• Prices and minimum ordering quantities for common components (e.g. FET) were ťound at well 

known distributors (Farnell, Digi-Key). 
• Prices for the FPGA (NanoXplore NX I H35AS) were provided by the distributor EBV (for 

screening levels Prototype and Flight). 

The next step is to assemble the FPGA and PROC board prototypes. This will involve the physical assembly of 
the components on the board and the testing of the board to ensure that it meets the necessary performance and 
inter face requirements. We expect two iterations ( I st run and 2nd run) to reach the required level of ťunctionality. 

Once the FPGA and PROC board prototypes have been assembled and tested, the design team will need to embed 
the FPGA and processor code in the prototype boards. The firmware is provided by BIRA in this case, and the 
design team will need to ensure that the code is correctly embedded in the board and interfaces with other 
components in the system. 

The next step is to realize stand-alone testing of the FPGA and PROC board prototypes with ernbedded 
FPGA/processor code using BIRA EG E. This will involve a thorough testing oťthe board to ensure that it meets 
the necessary performance and interface requirements and is safe and reliable. 

The design team will assist with integrated testing ofthe FPGA and PROC board prototypes with DEP and MOD 
prototype boards from BIRA. This will involve the integralion of the different components in the systern and a 
comprehensive testing to ensure that the systern meets the necessary performance and safety requirements. 

As a final step ofthe bridging phase there will be procured LLI EEE components for all EM and EFM boards 
(FPGA, PROC. MOD, DEP). 

The BOM was prepared based on these assumptions: 

• There were used preliminary design concept descriptions and block diagrams provided by BIRA 
(as presented above) to identity all critical EEE components they pian to use. 

• As critical were assumed all integrated circuits (e.g. microcontroller communication drivers) 
and active components (e.g. transistors. operational amplifiers, oscillators). Passive components 
(resistors, capacitors. etc.) were not present al the preliminary design concept and were not 
understood as critical components . 

• For each tlight component where it is possible there was found an engineering grade alternative. 
• Based on the same design data there was estimated a quantity of each component necessary for 

the design ofeach type ofboard (FPGA, PROC, MOD and DEP). 
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• This quantity was multiplied by the expected number of boards to be assembled. We assumed 

one complete set for EM and PROC+FPGA for EFM. lt is possible that the FPGA board will not 
be necessary for the EFM. 

• Overal! attrition rules were not applied for these reasons: 
o To reduce the costs at this early phase of the project. 
o Potential reuse of FPGA from prototypes in case of socket usage. 
o Attrition rules may be applied only for selected LLI components which may have a big 

influence on the project schedule in case of a component failure/destruction during 
assembly or tests. 

• Prices and minimum ordering quantities were provided by well known space components 
distributors (Alter, Avnet, Kamaka). 

• Prices for the FPGA (NanoXplore NX I H35AS) were provided by the distributor EBV (for 
screening levels Prototype and Flight). 

Table I: Preliminary BOM table 
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The activities of the Science segment involve management and coordination, but also preparation ofthe testing 
data packs. For this specific activity, we will create a data library for the testing of manufactured hardware 
performance. The instruments as well as software already exist. The activities therefore invo lve sum mary and 
preparation of the data packages. Composition of the data set for testing the electronic components will be 
performed by measurernent of high quality spectra with emphasis on data quality (high resolution data, fit using 
our Spectr software, data simulation using ve11ical protiles of target species calculated by ARGO model and 
spectra cornputation by TauREx planetary spectra sim ulation software). The software and hardware description 
is provided in the corresponding sections of the proposal. By this approach, we are able to rigorously test 
performance ofthe components on the data packs with specific data quality, size and flow, provide assessment of 
effectivity of the built electronic set up in corresponding spectral range and resolution for data processing of 
spectra recorded in all applicable spectral ranges by VenSpec-H channels. Based on the testing, we will supply 
alt these data to the consortium and provide feedback for electronic manufacturers. The data set is critical for a 
correct testing and validation ofthe electronic components and we do not expect any trade-off. 

RISKS 
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The project team adopts multiple active steps to reduce the probability or impact ofnegative risks. Communicat ion 
between the scientific and engineering side, review ofthe leclmical design and results as well as results oftesting 
data pack preparation is among the most important factors in successful project management. The major factor is 
the detailed project schedule and strong combination of the technical segment with the Czech scientific board 
focused skilled in space rnission leadership (the Czech CubeSat SLAVIA. space telescope Arie!. Czech Lunar 
mission LUGO. etc.) experimental and theoretical pectroscopy, radar data evaluation, planetary chemistry, 
evolution and planetology. kinetic and mechanistic computations. Each key researcher has also a reasonable 
deputy within the existing team or in the group. This regards mainly the management and coordination part, 
however, also preparation of the data packages and technological pa11 ofthe project. Spectral calculations can be 
provided by several team members as well as neural network utilization, data pack preparation and other spectral 
and chemical calculations in collaboration with our pa11ners. The computer c luster for calculations is also 
accessible at our institute. We do not depend on external providers or external data. We have established very 
close international collaboration with the EnVision team as well as abroad docurnented by our publication activity. 
Risks related to hiring employees are also well mitigated, because the project is subrnitted by a stable, well 
established team and al! the participants are known in advance. The expert ise of each member can be substituted 
by the others. The technological know-how is already well es tab I i hed and the future gain of lhe project is very 
high. The risks will be also miti gated by regular coordination meelings, the project management, high expertíse 
ofthe team and availability ofthe top-class instrumentation and know-how. 

The main rísks and their mitigation strategies regarding the specific technical development provided by our 
institute can be summarized as follows: 

Risk: There is a risk that the rcquirements providcd by BIRA rnay be incomplete, conflicting, or difficult to 
implement within the project's budget and schedule constraínts. This could cause delays, cost overruns, or 
compromise the instrument's performance. 

Mitigation: Thoroughly analyze and assess the requirements provided by BIRA to identity any potential issues 
or gaps in the information. 

Engage in open and transparent communication with BI RA to discuss any concerns or iss ui::s with the requirements 
and work collaboratívely to find solutions. Conduct a feasibility analysis to determine whether the requirements 
can be implemented within the projecťs budget. and schedule constraínts, and if not, identity a lternative options 
or propose changes to the requirements. 

Finalize the requirements for the following phases only after they have been thoroughly reviewed, analyzed, and 
agreed upon by al! stakeholders to ensure they are complete, accurate, and feasible. 

Risk: Risks associated with creating a test philosophy include: incorrect identification of necessary tests. lack of 
clarity on responsibilities. insufficient availability oťtest platfonns or tools. and delays cau ed by incomplete test 

software or firmware . 

Mitigation: To mitigate these risks. it is recommended to involve al! stakeholders in the ídentitication of 
necessary tests, clearly define roles and responsibilities, ensure availability of necessary te t platforrns and too ls, 
and prioritize early delive1y of required test software and firmware. Additionally. regular review and updating of 
the test philosophy throughout the projel:! can help identify and address any emerging risks. 

Risk: The preliminary design may not fully meet the necessary requírements and specifications, leading to delays 
and addítional design iterations. 

Mitigation: To mitigate this risk, the design team will carefully review and discuss the design with BIRA and 
scck input from other professionals in the ficld. lt may also be beneficial to build in flexibility into the design to 

allow for future rnodifications and updates. 

Risk: Potential failure rnodes may be overlooked or not adequately addressed during the prelim ínary design phase., 
leading to safety and reliability issues. 
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Mitigation: To mitigate this risk, the design team wiJ I review and analyze the system to identify potential failure 
modes and develop appropriate mitigation strategies. Seeking input from safety and reliability experts in the field 
can also be beneficial. 
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The. present development is performed in the frame ofthe PRODEX programme. ln accordance with the PRODEX 
rules the Institute (IASB-BJRA) and its personnel will participate on the execution ofthe work within the Phase 
BI including the acceptance process of the deliverables under the contract. Reference is 111ade to the re levant 
provisions ofthe contract. IASB-BI RA will act as the interface point between the contractor and the VenSpec-H 
consortium. Support is available from the hardware and software designers throughout the contract. 

Our aim is to em ploy our hardware and software laboratory facilities for all the activities indicated in the objectives 
ofthe project, mainly the development and testing ofthe electronic boards indicated hereby within the Phase BI. 
The activities will also consist of measurement of En Vis ion targeting rnolecules for data pack reconstruction by 
simulation ofVenus spectral measurement. The spectrometric system in our laboratory will be used to contro l the 
quality of the electronic design for processing the spectral data in the operation ranges of the VenSpec-H 
instnunent. 

The Czech team will be led by Dr. Martin Ferus. head ofthe Department ofSpectroscopy ofthe J. Heyrovský 
Institute of Physical Chemistry. Dr. Ferus is co-PI for the VenSpec-H instrument and will serve as the PI or the 
Czech project and as the main representative oťthe Czech team in the EnVision consortium. The main task ofDr. 
Ferus will be the management of the project, communication with the EnVision Consortium and leadership ofthe 
Czech team. The second co-Pl from the Czech side is Dr. Petr Brož, who will be responsible for scientific issues 
and working on the spectral library for the conso11ium. The technological and scientific control including the 
calibration/validation processes will be carried out by Dr. Veronika Strnadová. The part of development and 
manufacturing ofthe electronic boards will be fulfilled by the engineering team ofthe Depa11ment of Spectroscopy 
of the J. Heyrovský Institute. 

Phase BI is currently ongoing. lt started mid-June 2021 and will end with the Mission Adoption Review that will 
be conducted by ESA from Sep 2023 until February 2024. This phase will contain tasks related to the knowledge 
transfer of the design from BIRA to the Contractor for the 4 boards and for the harnessing. 

Phase B2 shall commence in July 2024 with a Kick-ofť Meeting and shall end in Dec 2025 with the successful 
completion of the i POR. During this phase the Contractor shall support the design and prototyping of the boards. 
building further on phase BI preliminary design and prototypes. 

Phase C will commence upon authorization to proceed from the Agency (Dec 2025) and shall end (Sep 2027) 
with the successťu l completion oť the iCDR. During this phase the Contractor shall support the production of the 
boards for the EM and EFM models and the relevant harnesses. This phase will also contain tasks rel ated to the 
transition of BIRA ' s preliminary design ofthe DEP and MOD boards into a (space qualified) detailed design and 
the final design of the overal I instrument harnessing. Because of schedule constraints, the LLI procurement of 
components and PCBs for all QM/FM boards will be initiated in phase C. 

Phase D will commence upon authorization to proceed from the Agency (December 2027). ln this phase, al! QM 
and FM boards and the tlight harnesses shall be further manufactured, assembled, integrated and tested. 
Furtherrnore, the Contractor shall supervise and follow up the environmental tests. Phase D shall end with the 
successťul cornpletion ofthe FM Delivery Review Board /Acceptance Review (DRB/AR), completion of rernedial 
actions with respect to any non-compliances, and the forma! acceptance of the deliverables and the related 
documentation by the Agency (Feb 2031 ). Figure 11 gives an overview ofthe work logic ofthe following Phases. 
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Im·estigator title and full name: RNDr. Martin Ferus, Ph.D. 
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Institute/University: .I. Heyrovský Institute of Physical Chemistry, Czech Academy of Sciences, v.v.i. 

Department: Department of Spectroscopy. 

Address: Dolejškova 2155/3, 182 23, Prague, Czech Republic. 

Phone, e-mail: +420266053204, martin.ferus@jh-inst.cas.cz. 

Head of Institute/ Department endorsing the Project (name, function, c-mail): prof. Hof Martin Dr. rer. 
nat., DSc, director@jh-inst.cas.cz I Depa11ment of Spectroscopy, the applicant is head of the department 

Co-investigator 1 title and full name: Mgr. Petr Brož Ph.D. 

Institute/University: Institute ofGeophysics. Czech Academy ofSciences, v.v.i. 

Department: Geodynamics 

Address: Boční ll/ 140 I. Prague 4, Czech Republic. 

Phone, e-mail : +420267103063, petr.broz@ig.cas.cz 

Head of Institute/ Department endorsing the Project (name, ťunction, c-mail): RNDr. Aleš Špičák CSc., 
d i rector of the institute, als@ig.cas.cz 

Co-investigator 2 title and full name: Mgr. Veronika Strnadová, PhD. 

Institute/University: Czech Geological Survey 

Department: Department of Remote Sensing. 

Address: Klarov 3. I 18 21, Prague, Czech Republic. 

Pbone, e-mail : +420606547908, veronika.strnadova@geology.cz. 

Head of Institute/ Department endorsing the Project (name, function, e-mail): Mgr. Zdenek Venera. PhD .. 
Head ofthe institute.zdenek.venera@geology.cz 

2.2. Team members role in the Project 

RNDr. Martin Ferus, Pb.O. graduated from Charles University in Prague in the field of physical chemistry in 
2012. His research is focused mainly on applied high resolution molecular and atomic spectroscopy in high energy 
chemistry, physics and astrochemistry. His work in this field was awarded by Otto Wichterle Award (2016). Josef 
Hlávka Foundation Award (2015). Award of the Czech Learned Society (2016). Czech Science Foundation 
Presidenťs Award (2020) and Werner von Siemens Award (2021 ). Martin Ferus was also nominated by the Czech 
National Committee as a Czech delegate in the lnternational Astronomical Union. He is the Czech Co-PI of the 
Ariel space telescope mission. He published over 80 scientific papers and received 1426 citations, H-index 
(WOS): 21 . MF will coordinate the management pat1 of the project as the main representative of the Czech 
consortium in EnVision, he will also coordinate electronic testing and the data package preparation. 

Mgr. Petr Brož, PhD. graduated at the Faculty of Science of the Charles University in Prague in the field of 
martian small-scale volcanism in 2015. His research focuses on kilometer-sized volcanoes formed by explosive 
and efíusive activity caused by magma degass ing and water/magma interactions on the surface of Mars or by 
sedimentary volcanism. I-lis research is ba ed on the analysis ofthe remote sensing data from the morphological 
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and morphornetrical point of view as well as on analogue and numerical modelling. Brož was awarded for his 
work by the Josef Hlávka Foundation Award (20 17), and by the Otto Wichterle Award (201 8). Brož was also 
nominated by the Czech National Committee as a Czech delegate in the lnternational Astronomical Union. He 
published 16 scientific papers (on 12 of them as a first author) and received 434 citations (March. 2023). Brož 
will be responsible for scientific issues and working on spectral libraries for the consortium. 

Mgr. Veronika Strnadová PhD. has obtained her Bc., MSc. and PhD. degrees at the Charles University 
in Prague. ln 2013 she received the Dean 's award for the best dissertation. ln 2015 and 2016, she was a 
visiting scientist at the Helmholtz Zentrum (GFZ), Potsdam. ln 2018 she was appointed as an Earth 
Observation mentor for the ESA/NASA summer program - FDL Europe 2018. From 2016 to 2020 she 
was representing the EuroGeoSurveys (EGS) for Earth Observation and GEO activities. Although 
optical remote sensing is her main expertise. she is also ťamiliar with remote sensing using thermal 
region and active remote sensing systems (e.g. Radar technologies). During her career she has been 
developing new geoscience multi-sensor applications combining optical thermal and radar data sets. 
She published over 40 scientific papers and received over 600 citations. H-index (WOS): 17. She will 
be responsible for technological and scientific control including calibration and validation and 
coordination of the work packages. 

Ing. Růžena Ferusová Živorová will provide the administrative management and economy of the project, control 
the fulfilment of contract. She will also provide administrative interface for the Czech Republic towards the 
Consortium and will oversec the correct handling with available resources including proper recording and 
invoicing. 

Ing. Jaroslav Weiter is electronic hardware designer for industrial, medical and railroad applications. He 
studied VUT Brno Faculty of electrical engineering and communication technology and started his career 
with development of a radio for air traffic control. Laier on, he was involved in electronic design ťor safety 
related applications, design of the SIL and related applications, electronic design for Medical applications 
(Neurostimulation <levice, light therapy device) and he was responsible for for EMC and environmental testing 
and quality management. He was involved in top level design ofSatellite sequencer for Arianne launcher. He 
will be responsible for construction works. 

Ing. Lukáš Seget is an experienced space electronics engineer who worked e.g. on development of Ariane 
electronic boards . He studied University of Defense in Brno - specialization Automated systems for 
command and control forces Embedded software for safety related applications and later on experienced 
top level design of safety related application, he was esponsible for documentation and communication 
with certification authorities for safety related applícation (TU V, DIBt) and space applications. He will 
be responsible for project management of space related appl ications. 

Ing. Michael Sidó is an cxperienced space electronics engineer who worked on Laser Demonstrator for 
TRL Space as well as on TROLL mission for the same company. Before that, Tomas worked as FPGA 
developer for ERA Aero and Tescan Brno. Tomas has more than 6 year of experience in PCB Design, 
circutry architecture and development of electronics systems. Tomas has expericnce with testing, 
analysis, and implementation of new technologies into the existing systems as well as analysis of 
substitute components for electronics design . He will be responsible for manufacturing of electronic 
components and PA/QA. 
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The project starts on 2nd Januray, 2024 and will end on 31 st October, 2024 (total duration of l O months). 

The project will then continue with new application towards phase B. 

4. APPLICABLE (AD) AND REFERENCE (RD) DOCUMENTS 

4.1. Applicable Documents 
The following documents are applicable to the Contract. 

[ADI) ENVIS-VS-VEH-PL-0006 VenSpec-H Project Management Pian (!atest version) 

[AD2] ENVIS-VS-VEH-PL-0011 VenSpec-H Product Assurance Pian (!atest version) 

[AD3] ENVIS-VS-VEH-PL-001 O VenSpec-H Cleanliness and Contamination Pian (!atest 
version) 

[AD4] ENVIS-VS-VEH-"IF-000 I VenSpec-H EID-B (!atest version) 

[ADS] ENVIS- VS-VEH-lF-0006 VenSpec-H sub-PSU EICD (!atest version) 

[AD6] to be issued by DLR VenSpec-H Centra! CCU EICD (latest version) 

4.2. Reference Documents 
The following documents can be used as a reference to the Contract. 

[RDI) ENVIS-VS-VEH-DD-0002 VenSpec-H Design Detinition File (!atest version) 

[RD2] ENVIS-VS-VEH-DD-0005 VenSpec-H Design Justification File (!atest version) 

[RD3] PRODEX User Guide European Space Agency. version 
7. May 2011. htt12://sc i.esa. int /12rodex 
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This section details the Work Breakdown Structure and work package descriptions assigned to the Czech Republic 
team by the VenSpec-H Consortium Principal lnvestigator institute (IASB-BlRA). Detailed description of the 
work is shown in each work package. The work structure (including schedule) is correct at the tirne of release. 
Future evolutions ofthe consortium, such as new partners, delays in other countries or transfer of respon ibilities 
are not applicable to this version ofthe document and are subject to update when applicable. The responsibility 
of each partner in the YenSpec-1-1 consortium was distributed according to the skills and experience of the 
participating institutes. 

The YenSpec-1-1 consortium PI institute (IASB-BIRA) specities the overall name and purpose of each work 
package. The Czech team specities the exact content and schedule of each work package in agreement with the 
consortium PI institute. The detailed description of each work package including roles , is specified in the 
following section. The proposed work package content is presented to the EnVision Payload Management team 
so that all work is made in accordance with the overall restrictions, requirements, and schedule ofthe YenSpec-
1-1 instrument, and the EnVision project and mission. 

The Contractor shall execute the work as detined and authorized in the present document. No work should be 
started that is not clearly authorized by the VenSpec-H PI institute and the Agency. The next section lists the work 
packages by project phase (BI B2, C and D) and gives a concise description ofthe work, together with expected 
inputs and outputs. 

The activities, research and technical development will be provided by our institute. Based on our experience with 
technical developrnent of space technologies (mainly within AR!EL space telescope, CubeSat SLAVIA, 
hyperspectral system FREY A, mass spectrometric device LILA, etc.) we have identified several industrial 
suppliers for the electronic and optical parts: 

• ESC Aerospace specialized in electronic development and design 
• TOPTEC specialized in development oť optics 
• SA Wtronics, specializing in electronics design 
• G. L. Electronics, responsible for manufacturing of electronics 
• Brno University of Technology, creating testing EGSE 
• BmoLogic as FPGA consultant (cluster membership of this company is under discussion right 

now) 

The consortium and activity structure can be summarized as follows : 
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Research and technical development 

Management and Leadership Product Assurance 
Testing Data Preparatlon Contact with the EnVls1on lnternational Board 

• Technical lssues 

Report ing - Coordinat ion • l t 
VenSpec-H Consortium Supplíers 

A .. ,r, Electronics and construction parts 

6. WORK PACKAGES 

The following task descri ptions provide a basis for the req uested program of work. 
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The VenSpec-H projecťs phase B 1 has already started mid-2021. The work ofthis contract shall be ki cked off 
as soon as possible during the running phase BI. The phase BI work shall end with the successful completion of 
the MAR (Mission Adoption Review). 

The work packages are described below logether with the time pian of the specific acti vities provided in the 
"Schedule" section. 

The major task reflected by the WP below can be summarized as follows: 

I. National management ofthe project, coordination of Co-P I activities including also representing 
the Czech s ide in the consortium and popularization oťthe mission on the national leve l. These 
activities are reflected in WPI. 

2. Contact with the consortium, meet ing arrangements, inteii'ace oťthe EnVi sion consortium with 
the manufacturer. These activities are re fl ected in WP I and WP2. 

3. Supervision and evaluation of the technical quality of the manufactured hardware and software 
involved in WP2. 

4. Supervision over technical performance of manufactured compoments, coordination of scientitic 
criteria ťulfilment the component cornpatibílity and functionality within the whole range of 
pa.rameters defined by the consortiurn as well as assessed on the national leve l. These activities 
are re ílected in WP3. 

5. Development and manufacturing oťpart of the VenSpec-H e lectronics 

• Prototype EGS E Design 
• Components for FPGA and PROC Boards 
• LLI EEE cornponents for EM and EFM 
• Manufacturing of FPGA and PROC prototypes 
• Services for FPGA and GL E consultancy a development 

6. Delivering ofhardware: 
• PROC prototype board and associated harness 
• FPGA prototype board and associated harness 
• LLI EEE parts fo r alt EM and EFM boards 
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Work Package Title: 
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WPI 

Czech Team Management and Leadership 

Responsible entity: J. Heyrovský Institute of Physical Chemistry, Czech 
Academy ofSciences, v.v.i. 

Local Managers: Martin Ferus, Veronjka Kopáčková, Petr Brož 

Project pbases: runs over phase BI , B2, C and D 

Work Package Start and End dates: 2023-2024 

Number oťFull-Time Equivalent (FTE) for 1.0 
tbe Work Package: 

Objectives: Czech Team Management and Leadership 

lnputs: 

Description ofwork: 

• Provide management leadership for the Czech team including technical management and product 
assurance 

• Provide management and communication interface for the subcontractors and the industrial team 

• lncrease the visibility ofthe project to scientific community and public 

• Primary interface to the EnVision Con ortium Steering comrnittee 

• Management ofthe Czech team 

• Overseeing and taking part on system engineering and communication oftechnical topics to BIRA 

Deliverables: 

• Reports 

• Publications 
• Coordination meetings 
• Documentation updates as necessary 

Page 34 oť73 



ESA UNCLASSIFIED - For Official Use 
PROOEX Experiment Arrangement 
No.4000143801 

Work Package number: 

Work Package Title: 
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WP2 

Product Assurance for Czech activities 

Rcsponsible entity: J. Heyrovský Institute of Physical Chemistry, Czech 
Academy ofSciences. v.v.i. 

Local Managers: Veronika Kopáčková 

Project phases: runs over phase BI , B2, C and D 

Work Package Start and End dates: 2023-2024 

Number of Full-Time Equivalent (FTE) for 1.4 
the Work Package: 

Objectives: Assurance oftechnical activities. risk analysis and manufacturing documentation. 

lnputs: 

Description of work: 

• Provide assurance for equipment manufactured in the Czech Republic. Ensure Czech tasks are 
perťormed according to the correct procedures 

• Assure correct handling of the manufactured components 

• Properly document the manufacturing, testing and sample handling procedure and maintain the 
documents for further use by the consortium. 

Deliverables: 

• Reports 

• Coordination meetings 

• Documentation uodates as necessarv 
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Work Package Title: 
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Preliminary dataset preparation 

Responsible entity: J. Heyrovský Institute of Physical Chemistry. Czech 
Academy ofSciences, v.v.i. 

Local Managers: Martin Ferus 

Project phases: runs over phase BI , B2 C and D 

Work Package Start and End dates: 2023-2024 

Number of Full-Time Equivalent (FTE) for 0.6 
the Work Package: 

Objectives: Testing the electronics performance and fulfilment ofthe mission and science criteria 

lnputs: 

Description of work: 

• Initial preparation of all the necessary physical parameters using spectral library assembled as 
starting data pack for the simulations. 

• Spectral dataset for electronics testing and conditions: different observation geometries. atrnospheric 
species profil es and observation regimes, simulation of svnthetic mixtures of spectral libraries. 

Deliverables: 

• Prelirninary data pack (spectral Iibrary and test spectra) . 

• Reports 

• Publications 
• Documentation updates as necessary 
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Work Package Title: 
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WP4 

Requirements discussion and finalization 

Responsible entity: J. Heyrovský Institute of Physical Chemistry, Czech 
Academy ofSciences, v.v.i. 

Local Managers: Antonin Knížek 

Project phases: BI Bridging Phase 

Work Packagc Start and End dates: O 1/01 /2024 30/04/2024 

Number of Full-Time Equivalent (FTE) I FTE (in the duration oť 4 months) 
for the Work Package: 

Objectives: Discuss the requirements provided by BIRA and tinalíze them 

[nputs: 

• BIRA Project documentation 
Description of work: 

• Perform analysis and assessment ofthe requirements provided by BIRA 

• Discuss requirements that may be cause risk on budget. schedule. or other 

• Finalize requi rements for following phases 
Excluded tasks: 

• none 
Deliverables: 

• DO - Requirements table 
Non-deliverablcs: 

• none 
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Work Package Title: 
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Manufacturability and assembly methods 

Responsible entity: J. Heyrovský Institute of Physical Chemistry, Czech 
Academy ofSciences, v.v.i. 

Local Managers: Petr Kubelík 

Project phases: BI Bridging Phase 

Work Package Start and End dates: 01 /O I /2024 31/03/2024 

Number of Full-Time Equivalent (FTE) I FTE (in the duration of3 months) 
for the Work Package: 

Objectives: Asses manufactw·ability and assembly methods 

lnputs: 

• BIRA Project documentation 
Description of work: 

• Perfom1 manufacturability analysis and manufacturing risk assessment 
• Determine whether some specitic project requirements (e.g. planetary protection) may lead to 

significant changes in the usual manufacturing 
• Oversee the analysis of the adequacy betweén the model philosophy (e.g. need for a void board, 

breadboard. harness, .... ) and the specitic manufacturing/mechanical constraints ofthe 
instrument; 

• Oversee the approach for programming oť components (memories) . 
Excluded tasks: 

• none 
Delivera bles: 

• DI - Technical note: Manufacturability 
• D2 - Technical note: Risk mitigation recommendations 

Non-deliverables: 

• none 
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WP6 

Test Philosophy 

Responsible entity: J. Heyrovský Institute of Physical Chemistry, Czech 
Academy ofSciences, v.v. i. 

Local Managers: Antonín Knížek 

Project phases: BI Bridging Phase 

Work Package Start and End dates: 01/01/2024 28/02/2024 

Number of FuU-Time Equivalent (FfE) 3 FTE (in the duration of2 months) 
for the Work Package: 

Objectives: Create test philosophy for boards and harnesses 

lnputs: 

• BlRA Project documentation 
Description of work: 

• Create the test philosophy describing for each board and each harness: 
o which tests have to be performed ; 
o who will perťorm these tests; 
o where these tests will be perťormed; 
o on which platfonn these tests will be performed; 
o what test tools have to be manufactured (e.g. harness); 
o what test tools have to be procured (e.g. non standard oscilloscope); 
o what test software/firmware needs to be embedded (to be delivered by BIRA). 

Excluded tasks: 

• none 
Deliverablcs: 

• D3 - Test phi losophy 
Non-deliverables: none 
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Work Package Title: Preliminary design, prototyping and testing of FPGA 
and PROC boards 

Responsible entity: J. Heyrovský Institute of Physical Chemistry, Czech 
Academy of Sciences, v. v.i. 

Local Managers: David Černý 

Project phases: 8 I Bridging Phase 

Work Package Start and End dates: 01/03/2024 31/10/2024 

Number ofFull-Time Equivalent (FTE) 1.5 FTE (in the duration of 8 months) 
for the Work Package: 

Objectivcs: Prepare preliminary design of PROC and FPGA boards 

lnputs: 

• FPGA and PROC boards functional description including interfaces with CCU, sub-PSU, DEP 
and MOD units (BIRA) 

Description ofwork: 

• Provide a design feasibility analysis from technical and also time schedule points ofview. lfapplicable, 
recommend organizational change for risk mitigation; 

• Perform preliminary design of FPGA and PROC boards; 

• Consolidate of FPGA and PROC boards preliminary design with BIRA· 

• Purchase commercial EEE components for FPGA and PROC board prototypes; 

• Assemble FPGA and PROC board prototypes; 

• Provide embedding of FPGA and processor code (firmware is CFI from BIRA) in prototype FPGA 
and PROC boards; 

• Realize stand-alone testing of FPGA and PROC board prototypes with embedded FPGA/processor 
code (using BIRA EGSE); 

• Assist with integrated testing of FPGA and PROC board prototypes with D EP and MOD prototype 
boards from BIRA. 

Excluded tasks: 

• none 
Deliverables: 

• D2 - Technical note: Risk mitigation recommendations 
• D4 - Technical note: Preliminary design of FPGA board 

• 05 - Tech.nical note: Prelirn inary design of PROC board 

• 06 - Component list: EEE components for PROC and FPGA board . l-lW: PROC prototype board and associated harness 

• HW: FPGA prototype board and associated harness 
Non-deliverables: 

• none 
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WP8 

Work Package Title: LLI EEE components procurement for all EM and 
EFM boards 

Responsible entity: J. Heyrovský Institute of Physical Chemistry, Czech 
Academy ofSciences. v.v.i. 

Local Managers: Antonín Knížek 

Project phases: BI Bridging Pha e 

Work Packagc Start and End dates: 01 /6/2024 30/06/2024 

Number of Full-Time Equivalent (FTE) I FTE (in the duration of 5 month ) 
for the Work Package: 

Objectives: Procure LLI EEE components 

lnputs: 

• preliminary design of FPGA and PROC boards and harnesses (Contractor) 

• preliminary design of DEP and MOD boards (BIRA) 

• EEE components list for FPGA and PROC boards (Contractor) and for DEP and MOD boards 
(BIRA) 

Description of work: 

• Provide availability analysis ofthe LLI EEE components and replacernent identification and proposal 
to BIRA; 

• Purchase long lead item EEE parts (commercial EM grade) for the EM and EFM boards (including 
attrition)· 

Excluded tasks: 

• none 
Deliverables: 

• HW: LLI EEE parts for al! EM and EFM boards 

Non-delivera hles: 

• none 
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DO - Requirements table: This document will contain a detailed table ofall the requirements for the boards, 
including the performance criteria, interfaces. and other key specifications. lt will serve as the primary reference 
for the industrial team during the design and development process. 

Dl - Technical note: Manufacturability: This document will provide a technical analysis of the manufacturing 
process for the boards, including an assessment of any potential manufacturing challenges and recommendations 
for improving the manufacturability ofthe boards. 

D2 - Technical note: Risk mitigation recommendations: This document will provide an analysis ofthe 
potential risks associated with the design and development ofthe boards, along with recommendations for 
mitigating these risks. lt will serve as a guide for the industrial team to ensure that potential risks are identitied 
and addressed during the development process. 

03 - Test philosophy: This document will outline the testing philosophy fo r the boards including the types of 
tests that will be conducted, the testing equiprnent and methodologies that will be used, and the testing schedu le. 
lt will serve as a guide for the industrial team to ensure that the boards are thoroughly tested and meet al! 
performance requirements . 

D4 - Tcchnical oote: Preliminary design of FPGA board: This document will provide a detailed technical 
description ofthe preliminary design for the FPGA board, including the board architecture, component 
selection, and cireuit sehematics. lt will serve as the primary reference for the industrial team during the design 
and development process. 

D5 - Technical notc: Preliminary design of PROC board: This document will provide a detailed technical 
description ofthe preliminary des ign for the PROC board. including the board architecture. component 
selection, and circuit schematics. lt wi li serve as the primary reference for the industria l team du ring the design 
and development process. 

D6 - Compoocnt list: EEE components for all EM and EFM boards: This document will provide a 
comprehensive list of all the electrical , e lectronie, and electromechanical (EEE) components required for the 
FPGA and PROC boards, including part numbers, suppliers, and quantities. lt will serve as the primary 
reference for the industrial team during the procurement process . 

3.2 Hardware to be delivered: 
PROC prototype board and associated hamess 

FPGA prototype board and associated harness 

LLI EEE parts for all EM and EF M boards 
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Ali personnel allocated to the Project sbal! be employed by the Contractor (Jnstitute/Universi ty signatory of 
the Contract). 

7.2. Communications 
ALI communications to the Agency shall be addressed to the Agency's representatives identified in the Cover 
Letter. 
Communications on technical and programmatic matters shall in addition be addressed to the entities identified 
here after: 

N/A 

7.3. Management requirements 
The management requ.ircments listcd bere after are the ESA "Standard requirements for management, 
reporting, meetings and dcliverables", Annex 3 to ESA contracts, rev. 5: 2018-10. They are tailored to 
the present contract and retain the same numbcring as in the original text. 

'!he parametcrs of section 7.3 that are specific to the present contract (item 2.6: Frequency of progress 
reports, item 3 lit. b: Frequency of progress meetings, item 4: Deliverables) are defined in section 8. 

I. MANAGEMENT 

I . I. General 

The Contractor shall implement effective and economical management for the Project. lts nominated 
Project Manager shall be responsible for the management and execution of the work to be performed and. 
when applicable, for the coordination and control ofthe team ' s work. 

Deci ions reached during the present contract having technical base line, cost or planning consequences, 
shall require formal Agency approval beťore implementation. 

1.2. Access 

a) During the course of the Contract the Agency shall be afforded free access to any pian, procedure. 
specification or other documentation relevant to the programme of work. Areas and equipment used 
during the development/testing activities associated with the Contract shall also be available for 
inspection and audit. 

b) The Contractor shall notify the Agency at least three (3) weeks before the start of any test programme, 
or as mutually agreed, in order to enable the Agency to se lect those tests that it wishes lo witness . The 
Agency s hal I notify the Contractor of its visil al least one (I) week in advance. 

2. R EPORT ING 

2.1. Minutes ofmeeting 

a) The Contractor is responsible for the preparation and distribution ofminutes oťmeetings (see ECSS
M-ST-IOC Rev. 1 section 5.2.2 for more detail s) held in connection with the Contract. Electronic 
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versi on s hal I be issued and distributed to al I partie i pants, not later than ten (I O) days after the meeting 
concerned. 

b) The minutes shall clearly identi fy all agreements made and actions accepted at the meeting together 
with an update ofthe Action Item List (A IL) and the Document List. The minutes shall be signed. 

Note: This cla use may be restricted to progress meetings i f s peci fical ly expressed. 

2.2. Documents List 

The Contractor shall create and maintain a Document List, recording all the documents produced during 
the work, including reports, specifications, plans and minutes. The list shall indicate the document 
reference (with unique identitier). type of document, date of issue status (draft or approved by the 
Agency), conlidentiality leve l and distribution. This list shal l be maintained under configuration control. 

2.3. Action Item List (AIL) 

The Contractor shall maintain an Action Item List (A IL, see ECSS-M-ST-1 OC rev. I, section 5.2.2.1 for 
more details), recording al! actions agreed with tl1e Agency. Each item sha ll be uniquely identified with 
refe rence to the minutes of the meeting at which the action was agreed and will record generation date 
due date, originator and the person instructed to take action. The AIL shall be reviewed at each progress 
meeting. 

2.4. Bar-Chart Schedule 

a) The Contractor shall be responsible for maintaining the bar-chart for work carried out under the 
Contract, as agreed with the Agency. 

b) The Contractor shall present an up-to-date chart for review at all consequent meetings, indicating the 
current status ofthe Contract activity (WP's completed, documents delivered, etc.). 

c) Modifications of the schedule shall be contractually binding only if approved in writing by the 
Agency's representative for contractual and administrative matters. 

2.5. Risk Register 

a) The Contractor shall be responsible for maintaining a risk register, agreed at the kick-off meeting. 
This regi ster shall identify potential risks, their likelihood and severity, and propase meaningful 
mitigation measures (one can refer to ECSS-M-ST-80C for more details). 

b) The Contractor shall present an up-to-date risk register in its progress reports for review al progress 
meetings. 

2.6. Progress Reports 

Every 5 moths (see section 8.2. 1 - Documentation), the Contractor shall provide a Progrcss Report to the 
Agency's representatives, covering the activities carried out under the Contract (on can refer to ECSS-M
ST-1 OC Rev. I section 5.2.2.2 fo r more details). This report shall refer to the current activities shown on 
the !atest issued bar-chart and shall include the following topics: 

. I action items completed during the reporting period 

.2 a status report on al! long lead or critical delivery items 
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.3 a description ofthe progress ofthe work: actual progress vs . planned schedule, milestones and events 
accomplished 

.4 reasons for sl ippages and/or problem areas, if any and corrective actions planned and/or taken, with 
revised completion date per task 

.5 events anticipated during the next reporting period (e.g. milestones reached) 

.6 expected date for major schedule items 

.7 milestone payment status 

.8 status of the risks . 

2.7. Fixed assets N/A 

2.8. Problem Notification 

The Contractor shall noli fy the Agency's representatives (Technical Oťficer and Contracts Officer) of any 
problem likely to have a major effect on the time schedule of the work or to sign ificantly impact the scope 
oť the work to be perťormed (due to e.g. procurement problems, unavailabi li ty of facilities or resources, 
etc.). 

2.9. Technical Documentation 

a) As they become available and not later than the dates in the delivery pian, the Contractor shall submit. 
for the Agency's approval, technica l notes, engineering drawings, manufacturing plans, test plans, test 
procedures, specitications and Task/WP reports. 

b) Technical documentation to be di scussed at a meeting with the Agency shall be submitted two (2) 
weeks prior lo the meeting. 

c) Technical documents from ubcontractors shall be submitted to the Agency only after review and 
accept.ance by the Contractor and shal l be passed to the Agency via the Contractor's forma! interface 
to the Agency. 

d) Tests carried out under the Contract shall be performed according to test plans and test procedures 
approved by the Agency's Technical Officer (see ECSS-E-ST-10-02C and ECSS-Q-20C Rev. l for 
more details). 

3. MEETINGS 

a) N/A 
b) Progress Meetings shall be held every . .. (see section 8.1 - Frcquency of Progress meetings). either 

by teleconforence or in person iť deemed necessary by the Agency. 
c) N!A 
d) Additional meetings may be requested either by the Agency or by the Contractor. 
e) The Contractor shall give to the Agency prior notice of any meetings with Third Party(ies) to be held 

in connection with the Contract. The Ager.cy reserves the right ofparticiparion in such meetings. 
t) With due notice Lo the Contractor, the Agency reserves the right to invite Third Parties to meetings, 

in order to facilitate information exchange. 
g) For all meetings with the Agency, the Contractor shall ensure that proper notice is given at least two 

(2) weeks in advance. For all other meetings. the Contractor shall inform the Agency, which reserves 
the right to participate. The Contractor is responsible for ensuring the participation of its personnel 
and those of the Subcontractor(s), as needed. 
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h) For each meeting, the Contractor shall propase an agenda in electronic form and shall compile and 
d istribute hand-outs of any presentation given at the meeting. 

4. DELIVERABLES 

4.1. Documentation 

The Contractor shall submit to the Agency the documentation listed here below, for Agency review and, 
where required, approval. Documentation shall be submitted as per the milestones listed here below. 

Documentation deliverables are listed in section 8.2.1 - Documentation. The following provisions apply: 

a) Ali documentation deliverables (i ncluding all their constituent parts) shall also be delivered in 
electrnnic fonn in a fonnat agreed by the Agency (searchable PDF fonnat and the native format, and 
in other exchange fonnats, to be agreed with the Agency, where relevant, e.g. in case of CAD, 
drawings, models. databases) . 

b) Ali the documentation shall be delivered on computer readable media, as agreed with the Agency. 
c) The draft version ofthe documentation shall be sent to the Technical Officer in electronic format not 

later than two (2) weeks before the documentation is to be presented . The tinal version shall be 
provided in a number of copies specitied in the Statement of Work. 

d) Ali documents shall bear the appropriate copyright notice. ln all cases. this shall include the title, ESA 
Contract nwnber, deliverable number date, status (draft), versi0t1 and/or revisi011 nwnber. This 
information shall be repeated consistently in the header or footer of every page. 

4.1.1. N/A 

4.1.2. Technical Data package: 

The Technical Data Package consists of the final versions of all approved technical documents 
delivered during the execution of the Project (See section 4.1 ). 

4. 1.3. Summary Report 

For each (design and development) Contract. one Summary Report shall be produced. Ir shall summarise 
the ťindings of the Contract concisely and, informatively. The Summary Report shall be approximately 
twenty (20) pages or six thousand (6000) words and shall be self-standing, i.e. it s hal I not rely on references 
to other documents to be understood. This document shall not contain confidential information as it is 
releasable to the public. 

4.1 .4. to 4.1.8. NI A 

4.2. Hardware 

Hardware (including test cquipment and control electronics) built or purchased under the Contract, together 
with an Operation Manual , shall be a deliverable item after completion of the associated acrivities at the 
Contractor's premises, unless otherwise agreed in writing by the Agency. 
The Contractor will deliver the following hardware li sted here after as part ofthe Projecr: 
The hardware elements to be delivered as part of the present project are listed under section 8.2.2 -
Hardware 
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Computer programmes. mathematical models ofany type (e.g. closed-form, worksheets, XML, CAD/CAE) 
and HDL model s developed or procured under the Contract shall be a deliverable, unless the Agency agrees 
otherwise in writing. Re-used or proprietary software embedded in the deliverable product and required for 
its correct functioning shall also be deliverable. 

The Contractor wi li deliver the following Computer Programs or Models as part of the Project. 
The computer programmes. mathematical models, or other software elements to be delivered as part ofthe 
present project are listed under section 8.2.3 - Computer Programs and Models. 

Ownership of Hardware and Software deliverables: 

As a rule, the Agency. acting on behal f of the participating States, shall be the owner of the hardware and 
software identified under the Contract and its CN. and accepted by the Agency, for a period of 5 years 
following their respective delivery . 

4.4 Project Web Page: N/A 

5. Commercial evaluation: N/A 

End of "Standard requirements for management, reporting, meetiogs and deliverables''. Sequential 
Numbering resumed. 
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8. PARAMETERS OF SECTION 7.3 "MANAGEMENTREQUIREMENTS" 

8.1. Frequency of Progress meetings 

Refers to section 7.3, point 3 lit. b): Progress Meetings shall be held every months, either by teleconference or 
in person if deemed necessary by the Agency. 

The provisions ofsection 7.3 "Management requirements" apply. 

8.2. Deliverables 

8.2.1. Documentation 

Refers to section 7.3, point 2.6 (Progress reports) and point 4.1 (Documentation): The documentation listed 
hereafter is a deliverable of the present Contract. The provisions of section 7.3 "Management requirements" 
apply. 

Table 2: Deliverable Documentation 

Milestone (delivery event/date) 

Management Documentation 
Progress report 1.6.2024 31.10.2024 

8.2.2. Hardware 

Section 7.3. point 4.2 (Hardware): The Hardware elements listed hereafter are a deliverable of the present 
Contract. The provisions ofsection 7.3 ''Management requirements'' apply. 

H W-1: PROC prototype board and associated harness, 31.10.2024 

HW-2: FPGA prototype board and associated harness, 3 I. I 0.2024 

HW-3: LLI EEE parts for all EM and EFM boards. 31.10.2024 

8.2.3. Computer Programs and Models 

8.2.4. Operational Software and Open Source Code Software 

8.2.4.1. Operational Software 

• There is no production of Operational Software on the sense of GCC Clauses 39 and 42 hence 39.2 a) c) d) 
& 42 are Not Appl icable to the present activity. 

8.2.4.2. Open Source Code Software 
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• There is no production of Open Source Code Software on the sense of GCC Clauses 39 and 42 hence 39.2 

a) c) d) & 42 are Not Applicable to the present activity. 

9. INTERFACES 

The Contractor ack.nowledges that changes to the ICDs (IRDs) or more generally to any document listed under 
the --Applicable Docurnents" section rnay be proposed upon the initiative ofeach Interface Responsible (i.e. 
the party responsible of each side of the interface). Interface changes shall be processed and change requests 
raised when necessary, as per the Product Assurance requirernents applicable to the Project. 

Approval of changes to the Applicablc Documents (including changes to fRDs or JCDs): 

Although PRODEX approves the contractual documentation, PRODEX will request a visa from the higher
level fnterface Responsible(s) before approving any Change Requests to the ICDs or to other Applicable 
Documents to the Contract. 

10. A VAILABILITY OF DOCUMENTATION FOR FUTURE PHASES 

The Contractor acknowledges that docurnentation not labelled "confidential", deliverable to the Agency in the 
frame ofthe Project, may be used by the Agency for instance in preparation oťfuture Invitation To Tenders or 
for any other Agency activity. 

11. SCHEDULE 

The WP I will start irnmediately in 2023 and we will continue in management and leadership activities of the 
Czech EnYision consortium. We have to keep communication with the subcontractors and continue in extending 
visibility of the project. On of the planned results are En Vision web pages in Czech and popularisation article 
about the mission (the team has already released one article in Czech. see https://vesmir.cz/cz/casopis/archiv
casopisu/2021 /cislo-11 /sklenikove-peklo-venusi-sance-zivot.html). We will continuously provide interface with 
the EnVision commirtees and control interface with the subcontractors. Also. we will coordinate and rnanage the 
whole Czech team activities. We will also organize coordination meetings and provide reports on Czech activities. 
The WP2 focused on coordination and assistance on technical activities will also be performed immediately after 
the i nitiation of the project. We wi li provide risk analysis and assurance of manufacturing of parts for the m iss ion. 
We will also take part in determining parameters and fulfil the mission criteria. The manufacturing and testing 
will be documented for the consortium. WP3 will be initiated immediately in 2023 in order lo start preparation of 
the tesling datasets. This is crucial input for the lesting and verification of the science performance of the 
manufactured components and the assessment. ifthey fulfil the scientific and mission criteria and objectives. As 
can be seen from the Gantt Chart below, the proposed schedule is consisting of two major parts - pre and post 
Requierements Rcview. This it to be able to freeze the requirements and use them for further development oťthe 
preliminary design of the FPGA and PROC boards. As for the meetings, next to the Kick-Off meeting, 
Requirements and Fina! Review, a monlhly progress meeting will be held to update on the progress. Weekly 
meetings will be held on technical level to communicate with BIRA. The WP4 will be focused on requirement 
definition and will start immediately and will be tinished during end of April. WP5 and WP6 will involve tindi ng 
solutions for manufacturing and assembly methods and tailoring the test philosophy respectively. They have to 
start at the beginning ofthe project and will be tinished during end of Apríl and March. The following-up phases 
will lead to delivery oť hardware: FPGA and PROC boards within WP7 and LLJ EEE components within WP8. 
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WP: 
1 2 3 4 

2024 
s 6 7 8 9 

Czech Team Management and Leadersh ip Czech Team Management and Leadership 

Pupularizatl on paper and 
Project 

WPl lecture Pupularizatlon Coordination 
Web Pages progress 

paper Meeti ng I Coordlnation report 

Meeting 

WP2 Product Assurance for Czech actlvltles 

Testing data set preparation 

WP3 
Prellminary data paci< 

WP4 Requireme nts d,scuss,on and finalization I 
WPS Manufacturability and assembly methods 

WPG Test Philosophy 

WP7 Pcel11rn11ary uesign, proto1yoing a„J te,t,ng Cf FPGA dnd PROC boards 

WP8 I W EEE components procurement for all EM and EFM boards 

12. INVOICING 

esa 

10 

Report 

PROC 
prototype 

FPGA 
prototype 

board 

W EEE parts 

T he Contractor will be asked to submit invoices when the corresponding costs are accrued and the following 
conditions are met. 

• The last invoice ofthe year will be paid only when the deli verables planned for that year - as defined in 
section 8.2 here above, or in a Change Notice (CN) signed by both parties (Contractor and ESA) - have 
been accepted by ESA. 

• The final invoice will be paid upon acceptance by ESA of a ll the del iverables of the activity - as defined 
in section 8.2 here above, or in a Change Notice (CN) signed by both parties (Contractor and ESA) - have 
been accepted by ESA. 

13. PROJECT CHECK POINTS 

Project progress and deliverables will be checked according to Table 3. 

Table 2: Check points for deliverables readiness. 

Check-Point Planned date Description 
number 

I 1.6.2024 Project progress checkpoint. 

2 31.10.2024 Project final checkpoint 

14. EXPORT CONTROL 

N/A. 

15. BACKGROUND INTELLECTUAL PROPERTY RIGHTS 
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16. CUSTOMER FURNISHED ITEMS (CFIS) 

N/A 

17. ITEMS MADE A VAILABLE BY THE AGENCY 

N/A 
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Appendix 2 

FINANCIAL PLAN 

Project Name: EnVision VenSpec-H Electronics 

Institute/University and lnvestigator: J. Heyrovký Institute of Physical Chemistry CAS 

Starting date: 02/0 I /2024 End i ng date: 3 1/10/2024 

Tahle I: institute Costs in Euro (J. Heyrovký institute of Physical Chemisl!y CAS) 

cz 2024 

FTE I Costs TOTAL(Cost) I 

Consortium I 

Salaries. For each personnel paid from this 

R&D Workcrs 4 : 174363 : 174363 
Technicians I I 53577 I 53577 

·----· I .. 
Management I I 43989 I 43989 
Total Manpower 6 : 271929 271929 
Tra vel cost ť 

Exhibit A to Tahle 3022 3022 

i) 
Cost of items 

directly purchased 

by the Institute , 

funded from the o o 
PEA 
(** Exhibit Bto 

Table I) 

Miscellaneous costs 

(*** Exhibit C to 206032 206032 

Table 1) 

Race: Overheads: 

Overheads (when 

applicable - state 
5% 

24049 
which categories 

24049 

they apply to) 

Grand Total 505032 505032 

Note: The financial tables include the institute costs of three ínstitutes: [1] J. Heyrovký Institute of Physical 
Chemistry CAS, [2] Institute ofGeophysícs CAS, v.v.i., and [3] Czech geological Survey, p.o. 
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The institute costs of each institute are given in the tables hereafter for infonnation. lnvoicing will be perťormed 
by the J. Heyrovský Institute and the J. Heyrovský Institute wil I reimburse the Institute oť Geophysics CAS, v. v .i. 
and Czech geological Survey, p.o. 
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Tahle la: Institute Costs (J. HEYRO VKÝ INSTITUTE OF PHYSICAL CHEMISTRYCAS, V. VL) in Euro 

2024 
HIPCCAS I 

FTE I Costs TOTAL (Cost) 
I 

r STITUTE I 

CO~TS I 
Salaries. For each personncl paid from Lhi ; 
Prodex Exncriment Arranl!.cmcnt, state 
Martin Ferus. 

>C HÍ11t n:,card 1cr. O.I 3384 3384 
11• 1 

\111< 111111 J,,,.11 1/cl. . • 
I 28198 28198 

n:-.curcl11:r 
., ll llllÍ " q ,buJJ 

I 53577 53577 
11.:d1ni , 1Jn I 

I'" ' ' Kuhd1'- I 56396 56396 
l<&l>h . .,\:.UJ ~hi.:f 

I 

",nnu fl.i l\ l ma I 56396 56396 
I( & I) rc,c11rd1..:r I 

R 'i<. ll J I CrLI\tl\ ti 
I 
I 

/l\111 111·a l n ť;il I I 43989 43989 
I 

l 11 H1'1 ítnc.;r I 
I 

Total Manpowcr 5.1 I 241941 241941 
I 

Trnvel cost(* 

Exhibit 11 to Tab/e 2022 2022 
I) 

Cost of items 
directly purchased 
by the Institute, 
funded from ŮIC 
PEA 

() o 

(** Exhibit BIO 

Table I) 

Misccllaneous cos1 ~ 
("** Exhibit C 10 206032 206032 
Tab/e I) 

Rate: Overheads: 

Ovcrheads (when 
applicable - state 22500 

which categoríes 
5% 22500 

lhcy apply to) 

Grand Total 472495 472495 
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Table 1 b: Institute Cos/s (institute qťGeophysics CAS, v. v.i.) in Euro 

IGCAS 
2024 

r-TE i Costs TOTAL (Cost) 

INSTITUTE 
COSTS 

I 

I 
! 

Sa laries. For each personne l paid from this . . • I . • .. 
PetT Brož. ~c 11ior O. J 1

1 
8568 

rcscarch..:r 
t"-•_..•--•~---..-• ••• • --.,...._,..- t--.. ~ "••-•-f------1 

Total Manoower 
Trave l cost ("' 

Exhibi1 A 10 Table 
/) 

Cest of items 

directly purchased 

by the Institute, 
funded from the 

PEA 
(** Exhibil B IO 

Table I) 

Miscellaneous cosls 

(*** Exhibil C to 

Tah le I) 

Overheads (when 

applicable - state 
which categories 
they apply to) 

Grand Total 

0.3 I 8568 

o 

o 

o 

Rate: Overheads: 

5% 428 

8996 

8568 

8568 

o 

o 

o 

428 

8996 
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Table Je: Institute Costs (Czech geological Survey, p.o.) in Euro 

CGS 
2024 

FTE I Cosis 
INSTITUTE I 

COSTS I 
I 

TOT/\L(Cost) 

I ~~.~~_Í!:~: .. r: ~~. ~~~.1!. ~~.9.~!!~.1. ~.~ .. Í!.?.T!!. ~ ............................. 
Veronik.a I 

I Strnadova. ,~11írn O.I 
I 4284 4284 I 

r: .. ·aidn:r. 1'1 ........ 
I 

. ......... ...... 1 ... ... ........ .... 
,1mknlí I Ill>. j1111K11 I 

0.5 I 17 136 17136 
!".c,..:ard1<:1 I 

I o ............................. . ............. .1 ......•........... 
Total Mannower 0.6 I 21420 21420 
Trnvel cost (• 
Exhibi1 A 10 Table 1000 1000 
I) 
Costof'items 
directly purchased 
by the Institute. 
funded from the o o 
PEA 
("* Exhibir IJ to 
Table I) 

Miscellaneous costs 
('"** Exhibit C to o o 
Table I) 

Rate: Overheads: 
Ovcrhcads (whcn 
applicable - state 1121 
which categories 

5% 1121 

they apply to) 

Grand Tota! 23541 23541 
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Exhibil A to TabLe 4: TraveL pian 

2024/060 

Summary for al! the tríps proposed by the team. One traveller from J. Heyrovský Institute of Physical Chemistry 
CAS (PI, Martin Ferus) and one from the Institute of Geophysícs CAS (Co-PI Dr. Petr Brož). 

We pian in 2024 three travels to BIRA and allocate 3022 EUR for that. 

Exhibir Bto Table l - ltems purchased bv the Institute. 

N/A 

Exhibit C to Table ./ - Miscel/anevus costs. 

Summary for the .I. Heyrovský Institute of Physical Chemistry CAS (PI, Martin Ferus). 

Year Miscellaneous Costs 

2024 

Prototype EGSE electronic components 

Electronic components for FPGA and PROC Boards 

LU EEE electronic components for EM and EFM 

Connection and machinery material 

Che mi cal s for cleaning 

Optical material 

Small administrative equipment, data media, IT 

Tota! 

Table 5: ltems to be purchased via ESA on behalfofthe institute (above 5 000 Euro) 

N/A 

Total Price (EUR) 

17000 
24000 

150000 
10000 
1000 
3000 

1032 

206032 
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A PRODEX Experiment Arrangement Change Procedura shall apply at least to any modifications of 
the Agency's financial commitment (Articles 2 of the Arrangement) and of the Term (Article 3 of the 
Arrangement) . 

1. lntroduction of a Change 

For all changes, whether requested by the Agency or initiated by the Institute, the latter shall submit 
a proposal for a PRODEX Experiment Arrangement Q_hange ~otice (CN) on the form (Appendix 3) 
attached hereto. The CN shall be filled in completely, and boxes or lines which are not applicable 
shall be so designated by use of the letters "N/A". The form shall be signed by the lnstitute's 
authorised representative(s) and be submitted to the Agency's representative for contractual and 
administrative matters. 

The Institute shall ensure that each change proposal is fully co-ordinated with Appendices 1 and 2 
to the arrangement and that all reasonably foreseeable implications of the change have been 
considered. lf the space on the form is not sufficient to describe the change and its consequences, 
the additional information shall be annexed to the form. The Institute shall , on request ofthe Agency, 
provide additional documentary evidence. 

2. Approval or Rejection of the Arrangement Change Notice 

Upon receipt of a CN signed by the Institute, the Agency shall consider it as regards its acceptability. 
Should the CN be approved, it will be signed by the ESA PRODEX Office's authorised representative 
and a copy be returned to the Institute. Should a CN be rejected for any reason , the Institute shall 
be informed accordingly, together with the reasons for the rejection . 

3. lmplementation and Status of Approved Arrangement Change Notices 

Upon signature of a CN by both parties, the CN has immediate effect and constitutes a binding 
contractual agreement for which the contractual clauses of the main contract which are not modified 
by the approved CN, remain applicable. 
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l~esa PRODEX EXPERIMENT ARRANGEMENT CHANGE NOTICE 

PEA: CN No: 
Institute: 
Project: 

Title of area affected Article(s) of the Arrangement: 

lnitiator of change: 

Description of change: 

Reason for change 

Funds in addition to I in deduction of I in replacement of those stipulated in Article 2.1 (write 
"Cost Neutra!" if cost neutra! CN): 

EURO: 

See updated Financial Pian in annex. 

Tota! amount Lol including present CN: 

Effect on other Arrangement provisions: N/A Commencement of Term: 

Enci of Term: 

Institute 

Institute' s representative( s): Date 

ESA 

PRODEX Office representative(s) : Date 
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