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(A) INTRODUCTION

1.

This is a multi-faceted dispute arising out of the construction and sale of nineteen
solar energy parks in various locations across England and Northern Ireland.

Most of the solar parks were designed and built by the First Defendant (“Wirsol”),
between 2015 and 2017, as Contractor under a series of Engineering, Procurement
and Construction Contracts (“EPC Contracts”). The Employers under the EPC
Contracts, and owners of the leases of the solar park sites, were a number of special
purpose vehicles (the “SPVs”) owned at the time by the Defendants’ group.

On 25 May 2017 the Second Claimant (“Toucan Gen Co0”) purchased from the
Second Defendant (“Wircon UK”) its shares in the two companies which ultimately
owned the SPVs, thereby acquiring ultimate ownership of the solar parks. On the
same date, the First Claimant (“Toucan Energy”), Toucan Gen Co and Wirsol entered
into a collateral agreement for Wirsol to procure “Asset Life Extensions”, i.e.
extensions to the solar parks’ leases and associated planning rights, in exchange for
specified consideration (“the ALE Contract”).

The Claimants’ case is that, by reason of breaches by Wirsol of the EPC Contracts,
the solar parks contain defects. The Claimants claim (as assignees of the SPVs’
claims) damages to compensate them for those defects. The damages sought include
claims for alleged blight of the solar park investments, and damages for the costs said
to have been incurred by the SPVs’ holding companies in refinancing their
borrowings. A claim is also made for alleged breach by Wirsol of Operation and
Maintenance Agreements (“O&M Agreements”) with the SPVs in the period
immediately following the SPVs’ termination of the EPC Contracts. In addition, the
Claimants pursue a number of claims for breaches of warranty under the Sale and
Purchase Agreements by which their group acquired the solar parks. The Claimants
claim approximately £7 million compensation for alleged defects in the solar park, a
further £6.8 million (or more) for ‘blight’, £8.8 million alleged losses on a refinancing
said to have been necessary by reason of the alleged defects, £2.5 million for the loss
of an option over adjoining land at a site at Outwood, and a number of ancillary
claims, making a total of around £28 million.

All these claims are denied by the Defendants, save that they admit liability for direct
losses caused by certain of the alleged defects.
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6. The Defendants counterclaim approximately £6.4 million under the ALE Contract.
The Claimants deny that any liability arises under that contract, on the basis that (a)
one of the conditions subsequent set out in the contract was neither satisfied nor
waived and (b) no valid asset life extensions were procured.

7. For the reasons set out below, | have concluded (in outline) that:

)] the Claimants’ claims for damages necessary in order to rectify certain of the
alleged defects succeed, as do certain warranty claims arising from the same
defects (albeit the latter do not give rise to any additional damages);

i) the Claimants’ other damages claims fail; and

iii) the Defendants’ counterclaim under the ALE Contract succeeds, save in
relation to the Widehurst site.

(B) FACTUAL BACKGROUND
(1) The parties

8. Toucan Energy and Toucan Gen Co form part of a group of companies ultimately
owned by Mr Liam Kavanagh. This group also includes Rockfire Capital Limited
(“Rockfire Capital”). Toucan Energy wholly owns Toucan Gen Co. Prior to May
2018, Toucan Energy was named Rockfire Holdings Energy Limited and Toucan Gen
Co was named RFE Gen Co Limited.

9. Wirsol is an English company engaged in the business of designing and constructing
solar energy parks. It was initially 67% owned by the Third Defendant (“Wircon
Germany”) and 33% owned by Mr Mark Hogan, who was its managing director with
responsibility for the acquisition and construction of solar parks in the UK. On 31
May 2016, Wircon Germany acquired 8% of Mr Hogan’s interest in Wirsol, and on
14 November 2019 it acquired Mr Hogan’s remaining 25% Wirsol sharcholding. Mr
Hogan remains a director of Wirsol.

10.  Wircon Germany also wholly owns Wircon UK. Prior to the Claimants’ 25 May
2017 acquisition, Wircon UK owned two ‘Topcos’, each of which owned a ‘Holdco’;
and the shares in each of the SPVs were owned by one or other of the two Holdcos.

11.  The current corporate structure is as follows:

)] Toucan Gen Co owns Toucan Solar Assets 1 Topco Limited (“Topco 1”) and
Toucan Solar Assets 2 Topco Limited (“Topco 2”);

i) Topco 1 owns Toucan Solar Assets 1 Holdco Limited (“Holdco 1) and Topco
2 owns Toucan Solar Assets 2 Holdco Limited (“Holdco 2”);

i) Holdco 1 owns the nine SPVs who own and operate the solar parks at
Balcombe, Five Oaks, Mill Farm, Newton, Outwood, Shuttleworth, Trowle,
Upper Wick and Wrea Green; and
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Iv) Holdco 2 owns the ten SPVs who own and operate the solar parks at
Carrowdore, Cranham, Eckland Lodge, Home Farm, Lisburn, Moor House,
Otherton, Widehurst, Wilbees and Woodhouse.

(2) Original acquisition and construction of the solar parks

12. In 2015 and 2016 the Wircon group acquired the 19 SPVs from various third parties,
with the intention of constructing solar parks at each of the sites. By September 2016
the SPVs were ultimately owned by Wircon Germany in the holding structure referred
to above. At this stage the directors of the SPVs and Wirsol were identical.

(@) The EPC Contracts and O&M Agreements

13. Each of the 19 SPVs entered into two key contracts: an EPC Contract and an O&M
Agreement. The EPC Contract governed the design, construction and commissioning
of the solar park, while the O&M Agreement governed the ongoing maintenance of
the site once it had reached a certain construction milestone under the EPC Contract
(knownas Taking Over’).

14, For fifteen of the solar parks (“the Wirsol Sites”), Wirsol was both the EPC
Contractor and the O&M Contractor.

15. For the remaining four sites, the SPVs entered into EPC Contracts and O&M
Agreements with Abakus Byes Solar UK Limited (“Abakus”). These were the sites at
Mill Farm, Shuttleworth, Trowle and Upper Wick (“the Abakus Sites”). Abakus
proceeded to construct these four solar parks as EPC Contractor. In late 2016 and
early 2017, the SPVs for the Abakus Sites entered into settlement agreements with
Abakus compromising the SPVs’ claims for delay liquidated damages at each of the
four Abakus Sites pursuant to the four relevant EPC Contracts.

16.  Wirsol provided performance bonds, issued by Euler Hermes, in support of its
obligations under the EPC Contracts.

(b) Financing by BLB

17. Financing for the construction of the solar parks was obtained from Bayerische
Landesbank (“BLB”) under two facility agreements:

)] On 10 June 2016, Holdco 1 (as Borrower), Topco 1, and its nine SPV
subsidiaries (as Guarantors) entered into an agreement (“Facilities Agreement
1”) under which BLB provided funding of £36 million.

i) On 20 January 2017, Holdco 2 (as Borrower), Topco 2, and its ten SPV
subsidiaries (as Guarantors) entered into an agreement (“Facilities Agreement
2”) under which BLB provided funding of approximately £46.3 million.

18. Prior to advancing money, BLB received ‘Lender’s Reports’ as envisaged by the
Facilities Agreements, including two technical Independent Engineer’s Reports
prepared by OST Energy Limited (“OST”), the lender’s Technical Advisor under the
Facilities Agreements.
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19.

20.

21.

22.

(c) Design and construction of the solar parks

Wirsol and its subcontractors proceeded to design and build the 15 Wirsol Sites,
involving a number of consultants and third party technical subcontractors. OST
originally reviewed the design of the parks prior to construction, and then reviewed
them again when it produced the Independent Engineer’s Reports for BLB. It
conducted a further review at Taking Over, for which it produced so-called ‘PAC
Reports’. Wirsol also employed various third party technical consultants to assist with
elements of the designs.

There were four significant construction milestones under the EPC Contracts:
Commissioning, ‘Taking Over’, Intermediate Acceptance, and Final Acceptance:

)] “Commissioning” or “G59” was the process whereby the solar park was
certified to export electricity by the District Network Operator (“DNO”),
which then issued a G59 Certificate. Commissioning was required to take
place on the Target Commissioning Date for each site, a date identified in each
EPC Contract. Following Commissioning, steps were to be taken to ensure the
site was revenue-generating and ready for Performance Testing designed to
check that the park met the “Guaranteed Performance Ratio” required under
each EPC Contract.

i) At “Taking Over” or “Provisional Acceptance”, the solar park was said to be
“taken over by the Employer”. The site had to have passed the Tests on
Completion and satisfied the further conditions set out in § 10.1 of the EPC
Contract, including signature by the Employer of a “Taking Over Certificate”
or “Provisional Acceptance Certificate” (“PAC”). Taking Owver was
scheduled to take place at the conclusion of the “Time for Completion”, which
ran for six months after the Target Commissioning Date.

i) At “Intermediate Acceptance”, each solar park was subject to performance
testing by an independent third party to ensure that it met the “Guaranteed
Performance Ratio”. Intermediate Acceptance was to be achieved one year
after Taking Over occurred.

iv) At “Final Acceptance”, each park was subject to further performance testing
to ensure it met the “Guaranteed Performance Ratio,” assessed on the basis of
the 12 month period following Intermediate Acceptance (i.e. the second full
year after the date of Taking Over). Final Acceptance was to be achieved one
year after Intermediate Acceptance. At this stage the Employer issued a Final
Acceptance Certificate.

A failure to achieve Taking Over within the Time for Completion gave the Employer
aright to claim Delay Liquidated Damages (“DLDs”). DLDs were to be calculated on
a per Megawatt (MW) per day basis, reflecting the potential for lost revenue due to
delays to the contractual milestones. The EPC Contracts provides for all DLDs for
the period up to Taking Over to be claimed at that stage.

In early 2017 the solar parks had reached different stages of completeness. By 31
March 2017, all nineteen of the solar parks had achieved Commissioning and received
their G59 certificates. That was important as the existing subsidy regime changed

10
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23.

24.

25.

26.

27.

28.

after this date. By the date of the sale on 25 May 2017, eight of the solar parks had
already achieved Taking Over. After the sale, construction of the sites continued and
the remaining eleven sites reached Taking Over on various dates from August to
October 2017.

(3) Negotiation and execution of the SPAs and ALE Contract

(a) Negotiation of the SPAs

At the beginning of 2017 the Wircon group sought a buyer for its portfolio. A number
of established UK solar industry players made offers. The Wircon group ultimately
entered into negotiations with the Claimants in February 2017.

CMS Cameron McKenna Nabarro Olswang LLP (“CMS”) were the transactional
lawyers for Wirsol, Wircon UK and Wircon Germany, while Eversheds Sutherland
LLP (“Eversheds”) and Gowlings WLG (UK) LLP (“Gowlings”) acted for the
Claimants. The Claimants engaged both Eversheds and Gowlings because Eversheds
also acted for BLB, giving rise to a risk of potential conflicts in relation to banking
matters.

To marshal the relevant documentation Wirsol created a live online database of
documents known as the “Data Room”. This ultimately contained some 20,000 items
relating to the 19 sites, organised by site and class of document. These included pre-
construction information such as planning and leases, relevant legal and financial
documents, site designs and datasheets for all components purchased, testing
certificates and underlying technical documents. The Claimants were provided with
continuous access to the Data Room from April 2017.

During April and May 2017, CMS and Eversheds also exchanged a ‘Q&A Log’. This
was a document in which Eversheds/the Claimants would insert questions relating to
the Sale, to which CMS/Wircon/Wirsol would provide responses together with a
‘Data Room Reference’ for the documents referred to. The Q&A Log ultimately
consisted of a substantial Excel file, with a separate tab for each site.

Prior to the sale Wirsol’s asset manager, Low Carbon, produced monthly asset
management reports for each of the eight sites that had reached Taking Over. These
were regularly uploaded to the Data Room, with the last report produced prior to
signing the SPAs being dated 12 May 2017. This report referred to the inverter
capping in place at Five Oaks, Newton and Outwood, referred to later.

During April 2017 OST, as BLB’s Independent Technical Advisor, completed its own
due diligence on the sites, including site visits, and updated its two Lender’s Reports.
Mr Hogan emailed these reports to Toucan for their information, requesting that
Toucan contact OST directly with any queries. OST stated that there were no
material “open issues” at the time of writing and confirmed that “/i/n general we
consider the technology to be suitable for the Portfolio.” No concerns were identified
in relation to any of the key technical components. OST also noted that
“[c]onfirmation has been provided that forced convection cooling [for the
transformers] has been installed”.
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The Claimants also carried out their own direct due diligence, with Wirsol’s
assistance. Mr Brett Baber and Mr Barry Bennett (Toucan’s internal technical
experts) conducted site visits to at least 12 of the sites in April 2017, accompanied by
Mr James Richardson of Wirsol. The two Northern lreland sites (Lisburn and
Carrowdore) were visited on 19 April 2017 by representatives of Ethical Power Ltd,
who were instructed by Toucan to conduct due diligence on those sites. Toucan has
not disclosed any reports produced by Ethical Power, but Mr Baber subsequently
wrote ‘Site Visit Reports’ for Toucan which have been disclosed and were positive.
Mr Baber also raised specific queries with Wirsol regarding the performance at
certain sites, which Wirsol addressed by explaining that the figures were caused (in
part) by inverter capping, and the sizing of the transformers and busbars installed at
the sites.

The parties entered into the two SPAs on 25 May 2017, under which Wircon UK sold
Topco 1 and Topco 2 to Toucan Gen Co. In total, Wircon UK received the total sum
0f £53,718,054.46 under the SPAs.

(b) Negotiations and entry into the ALE Contract

At the same time, Toucan Energy, Toucan Gen Co and Wirsol also entered into the
ALE Contract, which provided for Wirsol to seek to extend the leases and planning
permissions for each of the 19 solar parks by five years.

The concept of the ALE Contract appears to have been proposed in April 2017 by
Wirsol’s financial advisers. At a meeting between Mr Kavanagh and Mr Hogan on 4
May 2017, Mr Kavanagh proposed that the ALE Contract be linked to an element of
deferred consideration under the SPAs. On the Defendants’ case, though this is to a
degree in controversy, the sale price under the SP As was reduced by £2 million and it
was agreed Wirsol would receive an equivalent amount as a minimum payment under
the ALE Contract irrespective of whether it achieved any asset life extensions. Wirsol
would receive a higher amount if the value of the asset life extensions secured
exceeded £2 million, at rates fixed on a per-site basis in the ALE Contract, up to a
maximum of £7.2 million. However, the Claimants proposed linking the ALE
Contract to the fulfilment of the list of conditions subsequent included in the Facilities
Agreements. It was ultimately agreed that Wirsol would be paid under the ALE
Contract only if these conditions were satisfied or waived prior to 30 June 2018.

(4) Taking Over of the solar parks and performance in 2017

(@) Issuing the Taking Over Certificates

During August to October 2017, Wirsol fulfilled the Taking Over requirements for the
11 sites that had yet to reach that milestone before the sale.

The Claimants employed Fichtner Consulting Engineers Limited (“Fichtner”), a third
party technical consulting firm, to evaluate the 11 sites’ compliance with the
requirements for Taking Over under Clause 10.1 of the EPC Contracts and to conduct
a review of the ‘PAC Reports’ produced by OST (now renamed RINA). Fichtner’s
reports state that “Provisional Acceptance for [the relevant] Solar Park was reviewed
in line with Clause 10 of the EPC Contract.” Fichtner produced a report for each of
the sites, which confirmed that, subject to the perfection by Wirsol of the required
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documentation and retentions for certain outstanding items (called the ‘punchlist’),
the sites were ready for Taking Over.

Over the course of September and early October 2017, Wirsol carried out the
necessary further actions. On various dates in August to October 2017, Wirsol
submitted requests for signature of the Taking Over Certificates for each of the
relevant sites. The Claimants agreed and signed these, certifying that all steps
necessary to reach Taking Over had been carried out. Some of the certificates were
backdated by agreement, as the documentation had been ready to be signed by the
SPVs for several weeks.

Under Clause 2 of the O&M Agreements, Wirsol’s obligation to provide O&M
services to the SPVs was conditional upon the issue of the Taking Over Certificates.
As the solar parks were already fully constructed prior to Taking Over formally
occurring, Wirsol had in fact begun carrying out O&M services from July 2017 for a
number of the sites, some months prior to Taking Over. O&M Reports for the relevant
sites in July and August were also written and issued to Low Carbon and the
Claimants. Wirsol invoiced the Claimants in October 2017 for these O&M services.
However, the Claimants denied that O&M fees were payable before Taking Over and
they were not paid. Wirsol ultimately agreed not to pursue these fees.

(b) Performance in 2017

The Defendants say that during 2017 the portfolio performed well. The documents
indicate that the four sites which had reached Taking Over prior to the Sale
(Outwood, Newton, Balcombe and Five Oaks) each exceeded the monthly PR
guarantee of 82% in July-October 2017. From July 2017, months in advance of
Taking Over, nine of the remaining eleven sites were exporting power to the grid and
generating revenue. In September 2017, each of the sites exceeded its required 82%
Performance Ratio. In October 2017, all sites other than Lisburn exceeded their 82%
required Performance Ratios. Overall, in the year June 2017 to June 2018, the actual
revenue performance of the portfolio exceeded the budgeted performance of
£7,081,227.98 by approximately £208,000 and the generated power exceeded the
budget 0f68,061.944MW by 2,110.05MW.

In August 2017, Mr Croucher of Toucan emailed his team saying that “/o/verall the
eight Wirsol sights [sic] being asset managed by Low Carbon had a positive month in
July producing 1.3% more output than the ‘budget’, so they have caught up on the
expected position and are now just 0.2% behind target YTD”. In September 2017, Mr
Croucher told his team “/mjonthly reports are starting to come through for
September and Hassan will do the reviews to look at the issues per site and make an
assessment of the significance. Most items are minor and do not impact export, so do
not cost us any loses [sic] in revenue.” In October 2017, Mr Croucher reported to Mr
Kavanagh and the wider Toucan team that “/i/n the main, sites have performed as
well as could be expected with minimal issues of note” and that “/a]ll sites exceeded
their guaranteed PR levels”, while “[a]vailability was good across the board” .
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(5) Performance under the ALE Contract

(@) Initial steps

After the sale Wirsol took steps to seek extensions under the ALE Contract, working
with its English solicitors CMS (in particular Ms Eleanor Doherty and Ms Gabriella
Vis) and Belfast solicitors Cleaver Fulton Rankin for the two Northern Ireland sites.

Wirsol’s original proposal was (in essence) that new and longer leases would be
procured. Wirsol proceeded to discuss the extensions with BLB and the relevant
landlord on this basis. However, on 26 October 2017 (just over two months before
the 31 December 2017 deadline under the ALE Contract) Toucan Energy instructed
Wirsol to obtain options to lease for the further five-year term, instead of lease
extensions. Wirsol took steps accordingly.

(b) Waiver of CS49

During the same period, the parties sought to address the conditions subsequent
incorporated into the ALE Contract. One such condition subsequent mirrored clause
31.23.1.2 of Facilities Agreement 1, and was set out as item 49 in the conditions
subsequent scheduled to the ALE Contract (“CS49”):

“Each [SPV] shall procure delivery to the Agent [i.e. BLB] of:

a certified true copy of each Final Acceptance Certificate
within ten (10) Business Days of issue.”

As at the date of the ALE Contract, the earliest any of the solar parks had achieved
Taking Over was 30 September 2016. As Final Acceptance under the EPC Contracts
occurred two years from the date of Taking Over, none of the sites could achieve
Final Acceptance before 30 September 2018 at the earliest. It was therefore plain that
CS49 could not be satisfied by 30 June 2018 (the deadline specified in the ALE
Contract). Wirsol’s case, which I consider later, is that CS49 was accordingly waived
by both BLB and Toucan Energy in early November 2017.

(c) Procurement of asset life extensions

The Defendants allege that by 31 December 2017, following close liaison between
CMS and Eversheds (acting for the Claimants and, separately, for BLB) and
negotiations with all the relevant landlords, they procured the evidence required under
the ALE Contract showing that the requisite lease and planning permission extensions
were available.

On 30 December 2017 Mr Hogan issued Wirsol’s invoice under the ALE Contract in
the sum of £6,405,820.80 (the “ALE Invoice”), in expectation of fulfilling the final
requirements of the ALE Contract well in advance of the 30 June 2018 deadline. At
the date on which Wirsol issued the ALE Invoice, there remained two conditions
subsequent outstanding (numbers 39 and 48) which related to the substation leases for
Carrowdore and Lisburn, such that the ALE Invoice was not immediately payable.
The ALE Invoice therefore stated that the applicable payment date was “/0 Business
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Days from the Payment Date as specified under the asset life extension agreement.”
The accompanying letter detailed the basis on which all the requirements for securing
asset life extensions had been satisfied.

(d) Events after December 2017

On 9 January 2018 Toucan Energy wrote to Wirsol stating that the ALE Invoice was
not payable because the conditions subsequent had not yet all been satisfied. Mr
Hogan responded by email to Mr Kirk the same day, acknowledging that fact and
confirming that Wirsol intended shortly to close out the remaining two conditions
subsequent.

On 16 February 2018, conditions subsequent, 39 and 48 were discharged when the
necessary substation leases for Lisburnand Carrowdore were issued.

On 26 February 2018, BLB (acting through Eversheds) confirmed that, from the
bank’s perspective, all conditions subsequent had been satisfied or waived, “including
the FAC CSs for Wirsol 1”. On the same day BLB and the parties to Facilities
Agreement 1 had also agreed and signed a letter confirming the waiver of the
obligation to provide Final Acceptance Certificates under Facilities Agreement 1
itself.

On 28 February 2018 Mr Hogan emailed Toucan Energy stating that “all CS’s have
been satisfied on both the WEL45 and WEL 60 portfolio”. That email enclosed a letter
stating the conditions were formally satisfied as of 16 February 2018, and thus the
ALE Invoice in the sum of £6,405,820.80 was payable on 2 March 2018.

On 8 March 2018 Mr Hogan messaged Mr Kirk to say that the ALE Invoice “still
hasn’t been acknowledged by anyone at Rockfire - nor was my letter re CS’s being
satisfied.” Mr Kirk replied, “Understand if u need to take legal action under ALE,
that’s fine — we have been working through list, if assets good and debt swept and
OFGEM in, then ALE easier for all.”

It then emerged that the Claimants had instructed TLT Solicitors to review the ALE
documentation provided by Wirsol in December 2017 (notwithstanding that
Eversheds had already seen it). On 19 March 2018 Ms Maria Connolly, head of real
estate at TLT, emailed CMS to request an overview of the asset life extension matters
and documentation, in advance of a client meeting with Toucan on 26 March 2018.
Ms Connolly stated that she was working with Mr Kirk on this matter. In reply Ms
Doherty of CMS telephoned Ms Connolly to discuss and subsequently sent an email
summarising the position. Ms Doherty then sent Ms Connolly six emails attaching
the relevant documents.

TLT then scrutinised this documentation, and is said to have provided a ‘full report’
to its clients. The Claimants have claimed privilege over the documents generated
during TLT’s review and have provided no disclosure in relation to it. At the time,
CMS sought information about the outcome of the review, but none was forthcoming.
Nor, though, did TLT or the Claimants make any suggestion that the documentation
had been non-compliant in any specific respects.
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On 20 March 2018 Mr Hogan asked Mr Kirk for an update on the ALE matter. Mr
Kirk said, “TLT are speaking with CMS on the land rights in ALE, and I'll put a
proposal to you next week on ALE... Allows non contentious sites to progress, the
£2m to be made, but where we have concerns - like Balcombe maybe a different
route.” Mr Kirk did not elaborate on what was meant by “contentious” sites.

Mr Hogan continued to question Mr Kirk regarding non-payment of the ALE Invoice
in April and May 2018.

In May 2018 Mr Kirk and Mr Kavanagh met with Mr Hogan on several occasions to
discuss the ALE matter, but no agreement was reached.

Discussions having failed, on 1 June 2018 Wirsol issued a statutory demand for the
sum payable under the ALE Invoice. In a letter dated 13 June 2018, Toucan Energy
disputed the debt on three bases, all of which it later dropped. Following receipt of
Toucan Energy’s letter, the statutory demand was withdrawn on 15 June 2018.

(6) Development of a dispute regarding the solar parks

During the same period, a dispute began to develop regarding alleged defects at the
solar parks.

Defect notices were served on 13 April 2018, under the EPC Contracts, stating that
there was ongoing water ingress into the transformer substations at ten of the solar
parks and that the use of marine plywood flooring was in breach of the EPC
Contracts.

In June and July 2018, the Claimants issued further defects notices:

)] on 15 June 2018, a notice relating to forced air cooling at Five Oaks and the
restriction placed upon the inverters at that site;

i) on 22 June 2018, nine notices regarding the capacity of transformers and
busbars, and the monitoring system, at nine of the solar parks; and restrictions
placed on the inverters at the Newton and Outwood sites;

iii) on 4 July 2018, three notices alleging defects with the monitoring system at
Widehurst, Eckland Lodge and Woodhouse;

iv) on 5 July 2018, two notices alleging non-compliance with the required power
factor under the applicable Connection Agreement at the Moor House and
Otherton sites (this allegation is not pursued in the present proceedings); and

V) on 30 July 2018, 13 defects notices summarising and reiterating the notices
sent to date, plus a defect notice relating to the restriction placed on the
inverters at Widehurst.

On 1 August 2018 Wirsol replied substantively, by letter from Enyo Law, to the
defects notices issued before 30 July 2018. The letter enclosed a 47-page schedule
responding to each notice and identifying the remedial work carried out or scheduled.
Wirsol accepted that certain updates to the monitoring systems were required. It also
made proposals to install further protection to prevent water ingress. The Defendants

16



MR JUSTICE HENSHAW Toucan Energy Holdingsv Wirsol Energy
Approwed Judgment

say that work on both matters was interrupted by the termination of the EPC
Contracts, referred to below.

(7) Legal proceedings
(a) The ALE Claim

60. No further progress was made in July 2018 regarding the ALE Invoice, and on 2
August 2018 Wirsol issued a claim against Toucan Energy for payment of the ALE
Invoice in the Technology and Construction Court (the “ALE Claim”). Wirsol also
issued a summary judgment application, on the basis that Toucan Energy had offered
no credible justification for non-payment.

(b) The Claimants’ refinancing

61. On 11 August 2018 the Claimants issued a bond prospectus. This prospectus stated
that it was issued solely to local authority investors and proposed two bond issues on
the portfolio of 19 solar parks, for a total of £145 million: Issue 9 Solar for £60
million and Issue 10 Solar for £85 million.

62.  The prospectus described the sites as “operating well and within the predictions
expected at the outset”, “fully operational” and “within 2.5% of our expectations
against revenue and costs to date.” The prospectus also stated that a significant
number of the sites had a 30-year lease, thus apparently indicating that lease options
under the ALE Contract had been obtained and exercised.

63. In August 2018 the Claimants refinanced the portfolio, with the Topcos repaying BLB
on 31 August 2018 using part of the proceeds of their bond issue. | consider later the
Claimants’ claim arising from this refinancing.

(¢) The Claimants’ claims

64. On16 August 2018 Eversheds sent a letter before action setting out a series of claims
under the EPC Contracts and SPAs. These included an allegation, not now pursued,
that the Defendants had entered into an unlawful means conspiracy to conceal the
alleged defects. The Claimants’ loss was estimated at “not less than GBP
10,000,000”.

65.  On16 August 2018 the SPVs sent a notice, purportedly under Clause 15.2 of the EPC
Contracts, in respect of all 15 sites constructed by Wirsol. This notice enclosed all
defects notices sent to date, which are summarised in a table set out at Schedule 4 of
the Particulars of Claim, and gave Wirsol a further 14 days to remedy the alleged
breaches.

66. On 24 August 2018 thirteen of the SPVs submitted a demand to Euler Hermes for the
full amount of the performance bonds issued to them, in the aggregate amount of
£2,995,716.57, based on the alleged breaches of the EPC Contracts. Euler Hermes
paid the demands in early September, and Wircon Germany reimbursed Euler
Hermes.

67. On 3 September 2018 the SPVs sent Wirsol notices of termination of the EPC and
O&M Agreements for the 15 sites. The termination of the EPC Contracts was said to
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be justified by the matters identified in the defect notices. The termination of the
O&M Agreements was said to be justified on the basis that the EPC Contracts had
been terminated (the O&M Agreements containing a cross-default clause), and (in the
case of four solar parks) on the basis that Wirsol had allegedly engaged unauthorised
subcontractors.

Wirsol took the position that there was no valid basis on which to terminate the EPC
Contracts or the O&M Agreements, and that the purported termination by the SPVs
was itself a repudiatory breach. Wirsol claimed to accept that repudiation as bringing
the contracts to an end. There is a dispute regarding which party’s understanding of
the termination process is correct, which | address later.

Wirsol offered to continue to provide O&M services during what would (if the O&M
Agreements had been validly terminated by the SPVs) have been the contractual
notice period. There is a dispute about the basis on which Wirsol did so, and whether
the Claimants failed to mitigate their loss by declining to accept Wirsol’s offer. The
upshot was that Wirsol did not continue to provide the services, and the Claimants
temporarily de-energised the sites pending appointment of new O&M contractors.
PSH Operations Limited was appointed as new O&M Contractor for seven sites on 8
September 2018, and BayWa Energy Limited was appointed O&M contractor for
eight other sites on 1 November 2018.

On 25 September 2018 the SPVs assigned their claims under the EPC Contracts to
Toucan Energy, which relies on them as providing a defence of set-off to Wirsol’s
claim under the ALE Contract.

On 1 October 2018 Toucan Energy and Toucan Gen Co issued their claims in these
proceedings, claiming damages of approximately £30 million.

(d) The conclusion of Wirsol’s summary judgment application

On 16 October 2018 Toucan Energy abandoned the three defences to the ALE Claim
that it had offered to date. Instead, it asserted that it was entitled to set off the ALE
Claim against Toucan Energy’s own (recently assigned) claims under the EPC
Contracts. Inaddition, Toucan Energy raised for the first time a defence based upon
the alleged non-waiver of CS49.

On 2 November 2018 Wirsol filed its responsive evidence, and filed its Defence and
Particulars of Additional Claims against the SPVs.

On 20 November 2018 Toucan Energy filed further evidence in the Defendants’
summary judgment application, which included witness statements from both Mr
Newbery of Gowlings and Mr Hill of Eversheds denying that a waiver of CS49 was
given. At this point, Wirsol accepted that the ALE Claim raised contested points of
evidence that could not be dealt with at a summary judgment hearing, and (after
further correspondence) Wirsol withdrew its application.

A dispute arose regarding costs. Toucan Energy sought costs of the entire
Defendants” Summary Judgment Application, including payment of costs incurred
after 16 October 2018 on the indemnity basis. Wirsol sought its costs of the
application until Toucan first raised the CS49 defence on 16 October 2018, and
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submitted that thereafter costs should be in the case. At a hearing on 6 December
2018, Waksman J awarded Wirsol 100% of its costs up to the point at which Toucan
Energy changed its case on 16 October 2019, finding that the claim and summary
judgment application was “entirely properly raised” and that Wirsol was “perfectly
entitled to keep on going” until this point. Costs thereafter were reserved, save that the
Judge also awarded Wirsol 75% of the costs hearing itself ([2018] EWHC 3924 8§
33-38).

(e) Further procedural steps

Waksman J also ordered that the ALE Claim should be transferred to the Commercial
Court, with a view to the parties seeking consolidation of both sets of claims. This
was done, and the ALE Claim was repleaded by Wirsol as a counterclaim.

Further claims were subsequently added by the Claimants by amendment in spring
2019, alleging that Wirsol was liable for DLDs in respect of certain sites, and that
Wircon UK had failed to disclose certain compromise agreements with Abakus. At
the same time the Claimants produced a ‘Scott Schedule’, which set out their various
allegations as to defects at the solar parks. In March 2020 the parties settled several
minor claims and counterclaims.

Following disclosure and witness statements, the Claimants applied for summary
judgment/strike-out of the counterclaim under the ALE Contract. Teare J accepted
the Defendants’ contention that the application should not be listed, because it could
not be accommodated in July 2020 and the trial was due to commence the first week
of the following term in October.

At a pre-trial review on 24 July 2020, Foxton J ordered Wirsol to identify the
documents from the disclosed documents which it contended satisfied the
requirements of the ALE Contract. Further documents were disclosed following that
order.

Both sides agreed to provide security for costs of the other’s claims and
counterclaims, without prejudice to their respective positions that such security was
not required.

(8) Brief summary of the components of a solar park

I set out below a general description of the elements ofa solar park, albeit differences
occur between different parks.

On the low voltage (“LV”) side of the park:

)] Photovoltaic panels (or ‘PV panels’) are solar panels arrayed on a fixed
mounting structure in groups (or ‘strings’) connected to an inverter. Sunlight
is absorbed by the solar panels and converted into direct current (“DC”). This
apparatus can be referred to as the photovoltaic system or “PV system”.

i) The direct current travels to the inverters, which convert DC into alternating

current (“AC”) for export to the electric grid. Each of these inverters is
connected to multiple strings of solar panels. There are approximately 140

19



MR JUSTICE HENSHAW Toucan Energy Holdingsv Wirsol Energy

Approwed Judament

83.

84.

85.

86.

inverters on a 5MW site. The wvoltage output from the inverters is
approximately 400V.

iii) The AC output from a group of four or five string inverters travels into
combiner boxes, and then into feeder pillars (inside the substation) which
combine the output from the inverters.

iv) The combined current from the feeder pillar pass through the LV busbar, a
large copper bar.

V) The low-voltage 400V current passes into the transformer, which increases the
voltage to either 33kV or 11kV as required by the grid. This is the point of
transition to the high voltage (or “HV”) side of the solar park.

Vi) There are various elements of circuit protection on the LV side including
miniature circuit breakers (“MCBs”), low voltage fuses and (in each
substation) a Woodward relay or equivalent device. This type of equipment is
collectively referred to as ‘switchgear’.

On the HV side of the park:
)] The 33kV or 11kV output from the transformer passes through the HV busbar.

i) The HV current then travels through lengths of cabling to the point of
connection with the DNO’s network, i.e. the local electricity grid.

iii) There are various elements of circuit protection on the HV side including an
HV circuit breaker, HV switches and Micom relays.

In the present case, save at Carrowdore and Lisburn, each transformer substation is a
metal structure based upon a shipping container, inside which the transformers,
switchgear and busbars are contained. There are two substations at each of the solar
parks with the exception of Cranham and Otherton, at which there is only one.

The voltage in the DNO’s network may vary from the standard (or ‘nominal’) voltage,
depending on the balance of power generation and consumption on the network.
Minor variations can occur in the short term, reflecting the changing patterns of use
during the day. More substantial variations arise from long-term changes in usage
patterns: for example, a major electricity consumer (say, a smelting plant) may
materially reduce the long-term voltage in a given network. The DNO is required by
regulation to operate in the range of 94% to 106% of nominal voltage. The
transformers have the ability to compensate for periods of long-term high or low
voltage by adjusting their ‘taps’ — bolts on the transformer that can be physically
adjusted, in 2.5% increments, up to a total of -5% or +5%. | discuss later whether,
and if so when, it is appropriate to use the transformer taps.

AC systems may generate both ‘real’ or ‘active’ power and ‘reactive’ power. Only
‘real’ power results in the transfer of energy. The DNO is contractually entitled,
under the Connection Agreement pertaining to each site, to request that a generating
installation generate or absorb a certain amount of ‘reactive’ power, which it may
wish to do in circumstances where voltage is either low or high (respectively). It does
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so by specifying a ‘power factor’. These power factors are referred to as ‘lagging’ (ie.
exporting reactive power) and ‘leading’ (i.e. absorbing reactive power).

87. It is conventional for ‘real’ power to be expressed in kilowatts (kW), one Watt being
equal to 1 Amp (current) x 1 Volt (voltage); and for ‘apparent’ or ‘total’ power (the
aggregate of the real and reactive power) to be expressed in kilovolt amps (kVA).
The power ratings of the transformers involved in this case are expressed in kVA.

88.  This judgment refers to two different types of transformer:

)] power transformers (to which 1 refer, simply, as ‘transformers’ in this
judgment) are used to step up or down the voltage of power supplies; and

i) voltage transformers, used to step voltage down for a specific purpose in the
context of protection and measuring equipment such as (in the present case)
switchgear.

(C) OVERVIEW OF CLAIMS

89. Defects In sections (E) to (P) below I consider the Claimants’ defects case. This
involves determining whether defects existed in fifteen of the solar parks, and the
appropriate remedial work arising.

90. Blight Section (Q) considers the Claimants’ claim that the measure of damages for
breach of the EPC Contracts should include compensation for blight of the solar parks
and/or the Claimants’ investment in them. The contents of this section are also
relevant to the Claimants’ separate claim for breach of warranty (section (W)) insofar
as it seeks compensation for blight.

91.  Section (R) addresses the claim that the Claimants are entitled to recover damages for
refinancing costs said to have been incurred as a result of defects in the sites for which
Wirsol is responsible.

92. Section (S) concerns the Claimants’ entitlement to have terminated the EPC Contracts
and O&M Agreements, and a resulting claim against Wirsol for breach of the O&M
Agreements during the termination notice period.

93. Sections (T) to (W) deal with claims brought by the Claimants for breach of
warranties in the SPA relating to various matters.

94. Section (X) addresses Wirsol’s counterclaim under the ALE Contract.
(D) WITNESSES

(1) Claimants’ witnesses of fact
95. The Claimants provided statements from seven witnesses of fact.

96.  Mr Liam Kavanagh is the ultimate owner of the Claimants. | found Mr Kavanagh to
be an unsatisfactory witness. In his witness statements he had a tendency to purport
to give evidence based on his review of the disclosed documents, including assertions
that turned out to be demonstrably wrong. In cross-examination, when faced with
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difficult questions he would frequently retreat into stating simply that he did not agree
with the questioner. As set out in more detail later in this judgment, his evidence on
the refinancing issue in particular strained credulity, and | have concluded that the
bond prospectus which bore his name was materially false in a significant respect.
His evidence about the meaning of internal emails about the ALE Contract lacked
credibility. 1 have concluded that I should not rely on his evidence on contested
matters save where supported by independent reliable evidence.

Mr Daniel Kirk is an accountant who joined Toucan in January 2018 as managing
director of Toucan Energy. Mr Kirk gave evidence in relation to both technical and
commercial matters. I did not accept Mr Kirk’s evidence on all points, and felt that
the account given in his witness statement of his discussions with Mr Hogan relating
to the ALE Contract did not provide a fair reflection of those exchanges (many of
which were documented in one form or another). 1did not, however, consider that Mr
Kirk was at any stage seeking to mislead the court, and in oral evidence he was
willing to make appropriate concessions.

Mr leuan Spencer, the Technical Director of Toucan Energy, gave evidence relating
to the technical elements of the defects claims. Some of the contents of Mr Spencer’s
witness statements involved selective quotations from contemporary documents, and
(as set out later) there are other aspects of his evidence which I was unable to accept.
Like Mr Kirk, though, he was prepared to make appropriate concessions in cross-
examination.

Mr Steven Croucher, the Chief Operations Officer of Rockfire Capital from March
2017 to January 2018, gave evidence largely relating to the ALE Claim. | found his
evidence on that topic, particularly the meaning of certain important contemporaneous
emails, to strain credibility and was not satisfied that I could rely on his evidence.

Ms Sarah Farrelly, the Technical Manager of Toucan Energy since January 2018,
gave evidence relating to discrete technical and accreditation issues involving the
Lisburnand Widehurst solar parks. She was a straightforward witness.

Mr Andrew Newbery, a partner at Gowlings, which formerly acted for the Claimants
(though the scope of his retainer was in dispute). Mr Newbery gave evidence in
relation to the ALE Contract claim. Though | am satisfied that Mr Newbery gave his
evidence honestly, | did not find it entirely satisfactory. His witness statements were
argumentative in tone, and purported to give evidence as to matters in which he was
not directly involved, such as the correct interpretation of emails regarding the alleged
waiver of a condition subsequent to the ALE Contract. They also made somewhat
strident assertions about Wirsol’s knowledge regarding Gowlings’ role, which other
evidence in the case gives reason to doubt.

Mr Stephen Hill, a partner at Eversheds, who also formerly acted as the Claimants’
solicitors, gave evidence in relation to the ALE Claim. Mr Hill’s witness statement
suffered a similar fault to Mr Newbery’s: he made assertions as to what (in his view)
Mr Hogan of Wirsol and Mr Currier of Wirsol’s solicitors CMS could or could not
have believed, and in substance made submissions about key matters in issue
regarding the ALE claim. Mr Hill was straightforward in his oral evidence, and it
would have been preferable for his witness statement to have been confined to matters
of fact within his own knowledge.
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103.

104.

105.

106.

107.

(2) Defendants’ witnesses of fact

Mr Mark Hogan, managing director of Wirsol, gave the Defendants’ primary
evidence of fact. Mr Hogan frankly accepted that (like Mr Kavanagh) he retained a
financial interest in the outcome of the case, and at times he had a slight tendency to
be argumentative or to down-play problems with the sites. He sometimes gave longer
answers than were necessary, and could be diffuse in his answers. Having said that, |
did not at any stage consider that he was giving his evidence less than honestly, and
by and large have accepted his evidence. | specifically reject the Claimants’
contention, in their written closing submissions, that Mr Hogan’s answerS in cross-
examination were not credible or were evasive.

Mr Charles Currier of CMS, who acted as Wirsol’s solicitors, gave evidence in
relationto the ALE Claim. He was a straightforward witness.

I have taken into account the Claimants’ submission that the Defendants refrained
from calling a number of witnesses who might have had relevant evidence to give,
and the comments of Fraser J in Energy Solutions v Nuclear Development
Authority [2016] EWHC 1988 (TCC) at 88 317-322 (citing Wisniewski v Central
Manchester Health Authority [1998] PIQR 324) about inferences that may be drawn.
In the light of the issues in this case, I have found the Claimants’ point to be
significantly overstated. As appears later in this judgment, | have found it permissible
to draw an inference on one issue where Mr Turner was not called. However, this is
not in my judgment a case where individuals who were (adopting Fraser J’s words)
‘intimately involved’ in important issues and had ‘far greater knowledge’ about them
than Mr Hogan were not called.

(3) Experts

Permission was given to call expert evidence in four disciplines, dividing into three
areas, as follows:

)] Technical defects experts: Mr Simon Ryder and Mr Robin Halliday on
electrical engineering issues (called by the Claimants) and Dr Morris
Lockwood on those issues (called by the Defendants).

i) Solar asset valuation: Mr Colin Johnson (called by the Claimants) and Mr
Richard Slark (called by the Defendants).

i) Quantity surveying: Mr Michael King (called by the Claimants) and Mr Roy
Andrew (called by the Defendants).

Although | have not accepted every aspect of their evidence, | am satisfied that each
expert was appropriately qualified, and gave evidence reflecting his genuine
considered opinion. It is appropriate to comment briefly at this stage on Dr
Lockwood’s evidence, as the Claimants in cross-examination sought on several
occasions to impugn his relevant experience, independence and impartiality. Dr
Lockwood accepted that his experience did not lie in the design of transformers or
solar parks. However, | am completely satisfied that his experience in electrical
engineering in general, including specifically the operation of transformers, fully
equipped him to provide the evidence he did. Dr Lockwood’s demeanour as a witness
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could occasionally appear dogged, but having heard and carefully considered the
evidence he gave over three reports and two days of cross-examination (in the context
also of the other experts’ evidence and the relevant documents), | am fully satisfied
that his evidence reflected his genuine, considered opinions. | therefore reject the
Claimants’ criticisms of his evidence indicated above.

(E) DEFECTS: OVERVIEW OF CLAIMS AND CONTRACTUAL SCHEME

108.

109.

(1) Overview of claims

Wirsol was required to provide to the SPVs defect and damage free solar parks
designed, constructed and installed to specified standards. In the words of the
Employer’s Requirements contained in Schedule 1 of each EPC, (also referred to in
the EPC Contracts as the Employer’s Construction Requirements or Specification),
the overarching intent was for Wirsol:

“to procure for the Employer a modern, functional, well-
designed solar power plant capable of continuous, efficient and
reliable operation with minimum maintenance. The equipment
supplied shall be of proven, robust and reliable design
incorporating protective systems and devices with adequate
factors of safety and maintainability built-in.”

The Claimants allege defects at fifteen sites. In summary, they allege that:

)] ten solar parks suffered from transformers and busbars with insufficient
capacity unable to cope with the supply of power from the Photovoltaic
System (Scott Schedule item 1) with four of those having the supply of power
from the inverters clipped or capped by Wirsol and with other adjustments that
were a means adopted by Wirsol to seek to ameliorate the effects of the lack of
capacity (Scott Schedule Items 2 and 3);

i) at thirteen sites, Wirsol deployed forced air cooled transformers, rather than
natural air cooled transformers (Scott Schedule Item 4);

i) twelve sites suffered from excessive humidity and water ingress, dangerous
plywood flooring, and a lack of sufficient circuit breakers (Scott Schedule
Items 5- 11 and 14);

iv) all fifteen sites suffered from inadequate monitoring provision (Scott
Schedule Items 15, 16 and 19), with one such defect alleged in respect of three
sites only (Scott Schedule Item 17);

V) the Lisburn and Carrowdore sites were inadequately landscaped (Scott
Schedule Item 20);

Vi) at thirteen sites, Wirsol failed to comply with a warranty that it had designed
the solar parks so that when completed they provide a minimum of 25 years
operational life (Item21); and
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110.

111.

112.

113.

114.

115.

116.

117.

118.

vii) by reason of the failure by Wirsol to remedy the defects, the SPVs were

entitled to and did operate the termination provisions of both the EPC
Contracts and the O&M Contracts.

In September 2018 the SPVs assigned absolutely to Toucan Energy the benefit of
their claims against Wirsol under the EPC and O&M Contracts. Notice of the
assignments was given on 28 September 2018.

By way of the claim assigned from the SPVs, Toucan Energy claims under and for
breach of the EPC Contracts: the costs of reinstatement; diminution in value or blight
reinstatement; lost revenue as a result of defects; together with a number of other
losses.

(2) The EPC Contractual Scheme

The EPC Contracts are materially in the same formand contents.

Wirsol was required to carry out and complete the Works, including the Permanent
Works, being the design and engineering, procurement, manufacture, installation,
construction, testing and commissioning of the solar power plant and ancillary
equipment at the site, including as described in the Employer’s Requirements.

The EPC Contracts imposed general obligations upon Wirsol as Contractor as to the
quality of design, construction, and defects, including at clause 4.1 of the Conditions
of Contract. This clause also contained the Contractor’s warranty that the Works
when completed shall provide a minimum design operational life of 25 years.

Clause 5.3 of the EPC Contracts contained an undertaking by Wirsol that all of its
work was in accordance with, inter alia, the terms of the EPC, Good and Prudent
Practice, and the technical specification and requirements of the Connection
Agreement.  The Connection Agreement is the agreement with the relevant DNO
permitting the export of power to the network.

Clause 7.1 of the EPC Contracts made provision as to the quality of plant, materials
and workmanship used and deployed by Wirsol.

Clause 11 of the EPC Contracts provided a scheme that granted a right to Wirsol
during the Defects Notification Period, the two year period following the issue of the
Taking-Over Certificate, to remedy defects or damage in the Works itself at its own
risk and cost. By clause 11.4 in respect of a failure by Wirsol to carry out remedial
work to defects or damage, the Employer may have the work carried out at Wirsol’s
cost.

The Employer’s Requirements in each EPC essentially set out a specification against
which Wirsol’s Works were required to comply. The Employer’s Requirements of
particular general relevance include: Clause 2.1 (general intent); clause 2.4 (intended
purpose including to provide continuous operation subject to actual irradiation levels);
clause 2.12 (25 year design life requirement); clause 3.2 (general design requirements
including that no single fault shall cause the failure of any duty equipment); clause 4.1
(design and operational requirements of the electrical specification); clause 4.4.5
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(requirements for transformers); and clause 4.4.7 (requirements for dry type
transformers).

119. Pursuant to clauses 4.1, 5.3 and 5.4 of the Conditions of Contract and clause 2.11 of
the ERs the design shall comply with all laws and regulations. The Electricity at
Work Regulations 1989, regulations 5 and 11 detail requirements for electrical
equipment. Regulation 5 requires that “No electrical equipment shall be used where
its strength and capacity may be exceeded in such a way as may give rise to danger.”
Regulation 11 provides that “Efficient means, suitably located, shall be provided for
protecting from excess of current every part of a system as may be necessary to
prevent danger.”

120. Clause 15 of the Conditions of Contract provided a stepped mechanism for the SPVs
to terminate the EPC Contracts for a wide range of causes including a failure of
Wirsol to make good a notified failure to carry out any of its obligations under the
EPC (clause 15.2 (a)) and a failure of Wirsol to remedy a notified remediable material
breach of obligations under the EPC (clause 15(2)(g)(i)).

(3) The O&M Agreements scheme

121. The O&M contracts were agreements entered into by the SPVs and Wirsol by which
Wirsol agreed to carry out maintenance, monitoring and repair services in relation to
the 15 sites including to the standards set out in clause 11.

122. Clause 24 of the O&M contracts provided that Wirsol may sub-contract the
performance of all or part of the Services to any sub-contractor “provided that such
sub-contractors and the terms and conditions of their appointment have first been
approved by the Employer in writing, such approval not to be unreasonably
withheld.”

123. A similarly extensive scheme permitting termination of the O&M contracts by the
SPVs was provided in clause 20. This included that the SPV may terminate the
employment of Wirsol by written notice if specified events of default occurred
including breach by Wirsol of its obligations under clause 24 (clause 20.5.3) and the
corresponding EPC is terminated under clause 15 of the EPC (clause 20.5.4). The
O&M contracts provided that termination takes effect 30 business days after the date
of a termination notice.

(F) CAPACITY DEFECTS AND PROTECTION SETTINGS (Scott Schedule Items 1
and 3)

(1) Introduction
124. The Claimants’ case is that in relation to ten of the solar parks, Wirsol provided
transformers and busbars of insufficient capacity to process the current from the

inverters and this constituted a material breach of the EPC Contracts.

125. An initial point arises about the scope of this part of the claim. The Claimants’ Re-
Re-Re-Amended Particulars of Claim (“RRRAP0C”) allege that:
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127.

128.

129.

130.

“In breach of clauses 4.1, 4.9, 5.1, 5.3, 54, 5.8,9.6 & 11.1 of
the EPC Contracts and paragraphs 2.4, 2.5.1, 3.1, 3.2, 4.2, 4.4
& 4.4.5 of Schedule 1 to the EPC Contracts (at least) each of
the Wrea Green, Cranham, Wilbees, Moor House, Otherton,
Five Oaks, Outwood, Newton and Widehurst Solar Parks the
transformers, busbars and Woodward relays installed are, in
combination and when operated at appropriate settings, of
insufficient capacity to allow the transformers to operate at
their rated output for the maximum load curve provided by the
PV systems on any ratio (“the Capacity Defect”).” (§ 21)

The Scott Schedule, dated (in various iterations) 26 March 2019, 28 May 2019, 24
August 2019 and 1 September 2020, at “item 17, added a tenth site, Home Farm. No
claim was advanced referring specifically to the Eckland Lodge or Woodhouse solar
parks.

The Claimants’ expert, Mr Ryder, addressed the capacity issue in his first report dated
24 June 2020 as concerning the capacity of the transformers and busbars at the ten
sites named above. The relevant section (“Scott Schedule Item 1”) of the experts’
Joint Memorandum, dated 29 May 2020, dealt in the lists and tables at 88 1.1.1.8,
1.1.2.14 and 1.1.2.20 only with the nine sites referred to in the RRRAPoC.

Dr Lockwood’s second report, dated 31 July 2020, included a table setting out the
available data relating to all of the transformers, including those at Eckland Lodge and
Woodhouse. Mr Ryder’s second report, also dated 31 July 2020, likewise included
tables setting out capacity information in relation to the transformers and busbars
including those at Eckland Lodge and Woodhouse.

The exhibits to Dr Lockwood’s third report, dated 11 October 2020, included
information in relation to the busbars and transformers at Woodhouse but not Eckland
Lodge. Mr Ryder in his third report, dated 21 October 2020, stated that he was
applying his methodologies for determining the required capacity for the busbars and
transformers “to calculate the required [busbar] [transformer] capacity for the sites
covered by item 1 of the Scott Schedule and two sites with a similar conceptual design
(Eckland Lodge and Wood House)”. The Claimants’ quantum expert set out figures
for remedial work including the replacement of transformers and busbars at both these
sites.

The cross-examination of Mr Ryder included the following exchanges:

“Q. Yes. So just picking up one point to make sure it's
common ground, you say you include Eckland Lodge in your
table in Ryder 2, for comparison purposes. ...

So you say there, the mini paragraph: "I've included Eckland
Lodge (Reading to the words) for completeness and for
comparison purposes." Yes?

... That's because, isn't it, that as regards capacity there's
actually no claim in respect of Eckland Lodge or indeed
Woodhouse, is there?
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A. That's quite correct. | think Dr Lockwood included
Woodhouse for completeness or perhaps just because he visited
the site, and I included Eckland Lodge as well.

Q. That's fine, thank you. In that case my final substantive
category relates to forced air cooling.” (Day 13/48/3-23)

The Claimants now seek to advance a claim in relation to busbar and transformer
capacity at Woodhouse, though not at Eckland Lodge. They submit that the words
“at least” in the RRRAPOC mean that such a claim is sufficiently pleaded, and that
the parties have proceeded on the basis that it is included. Failing that, by their
written closings they seek permission to amend, suggesting that “there is no question
of any further or different evidence being required”.

I do not accept that any capacity claim relating to the busbars and transformers at
Woodhouse is sufficiently pleaded. The Claimants’ case on capacity is set out in its
RRRAPOC § 21 and, in more detail, item 1 of the Scott Schedule. In circumstances
where the Scott Schedule specifies ten sites, not including Woodhouse, in relation to
which the claim is made, the words “(at least)” in RRRAPoC § 21 do not suffice to
bring Woodhouse within the claim.

Nor would it be just to grant permission to amend. As the exchange quoted above
indicates, the Defendants presented their case at trial on the basis that no capacity
claim was advanced in relation to either Eckland Lodge or Woodhouse, and (it can
fairly be inferred) refrained from pursuing lines of questioning in relation to those
sites on that basis. It is unnecessary and inappropriate to speculate on what further
questions might have been asked, or with what outcome, had the Claimants been
advancing a claim in relation to Woodhouse. Had the Claimants wished to add such a
claim, they could and should have made a timely application to do so. The exchange
quoted above put the Claimants explicitly on notice of the assumption the Defendants
were making in this regard. In these circumstances, it is far too late to seek to amend
during closings. | decline to grant permission to amend.

Separately, the Defendants submit that the claim for the replacement of a transformer
at Cranham has been overtaken by events. The Particulars of Claim were first settled
in 2018. In April 2019, the Cranham transformer failed, and it has already been
replaced with an outdoor oil-immersed transformer. The Claimants have suggested
that that failure was evidence of the alleged humidity defect, but no claim has been
brought alleging that the Defendants are responsible for the transformer’s failure. Nor
have the costs of that replacement been claimed.

The Defendants say any capacity defect in the transformer previously in place at
Cranham is therefore irrelevant, since the transformer has since been destroyed by
reason of something other than any capacity defect, which can therefore have caused
no loss.

However, as the alleged capacity defect at Cranham has possible relevance to the
Claimants’ alleged entitlement to terminate, I include it in my consideration below.
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137. By amendments made during the course of trial, following the rulings referred to on
their partly unsuccessful application for permission to amend at the start of trial, the
Defendants have admitted that:

) the transformers at Five Oaks TX2, Newton TX1, and Outwood TX1 lack
sufficient capacity and require replacement; and

i) the busbars at Five Oaks TX2, Newton TX1, Outwood TX1 and Wilbees TX1
lack sufficient capacity and require replacement.

I have in this judgment adopted the parties’ practice of using the designations “TX1”
and “TX2” to refer to the first and second transformers at particular sites.

(2) Contractual obligations

138. The main contractual requirements relevant to transformer and busbar capacity are set
out in the EPC Conditions of Contract and the Employer’s Requirements.

139. Clauses 4.1, 5.3 and 5.4 of the Conditions of Contract provide as follows:
“4.1 Contractor’s General Works Obligations

The Contractor shall design, execute, install, test, Commission
and complete the Works in accordance with this Contract, and
shall remedy any defects in the Works, in each case:

a) inaccordance with Good and Prudent Practice;

b) in accordance with all relevant Standards and codes of
practice to which the Contractor would be expected to
have regard;

c) in accordance with the Employer’s Construction
Requirements and the other terms and conditions of this
Contract;

d) in compliance with all applicable Laws and Permits;
and

e) ina manner that is not likely to be injurious to health or
cause damage to property.

When completed, the Works shall meet the requirements as set
out in paragraph 2.4 of Schedule 1 (Employer’s Construction
Requirements) and in the Contractor warrants that it has
designed the Works to have a minimum design operational life
of 25 years under the operational conditions set out in the
Employer’s Construction Requirements, provided that the same
are operated and maintained (and where relevant, replaced) in
accordance with the operational and maintenance manuals
received in accordance with Clause 5.7 (Operation and
Maintenance Manuals) and provided that the individual
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component parts sets out in Clause 4.5 (Key Sub-Contractor)
shall only be warranted for the periods set out in that Clause
4.5.

The Contractor shall provide the Contractor’s Documents
specified in this Contract, and all Contractor’s Personnel,
Goods, consumables and other things and services, whether of
a temporary or permanent nature, as are required in and for the
design, execution, installation, testing, Commissioning and
completion of the Works and remedying of defects, in each
case inaccordance with this Contract.

The Works shall include any work which is necessary to satisfy
the Employer’s Construction Requirements, or is implied by
this Contract, and all works which (although not mentioned in
this Contract) are necessary for stability or for the completion,
or sale and proper operation, of the Works.

2

“5.3 Contractor’s Unde rtaking

The Contractor undertakes that the Contractor’s Documents,
the design, execution, installation, testing, Commissioning and
completion of the Works, the remedying of defects and the
Works when completed will be in accordance with:

a) allapplicable Laws, Permits, licences and approvals;

b) the documents forming this Contract, as altered or
modified by any variations;

c) Good and Prudent Practice;

d) the technical specification and requirements of the
Connection Agreement;

e) the requirements to the register on the Ofgem
Renewables and CHP Register and to qualify for
Renewable Obligations Certificates

and shall be free and clear of all liens, charges and
encumbrances of any kind.

5.4 Technical Standards and Regulations

The Contractor undertakes that the Contractor’s Documents,
the design, execution, installation, testing, Commissioning and
completion of the Works, the remedying of defects and the
Works when completed will comply with the applicable
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technical standards (as described in the Employer’s
Construction Requirements(s) the “Applicable Standards” and
all applicable building, construction and environmental Laws’
Laws applicable to the product being produced from the Works
(as applicable), and other standards specified in the Employer’s
Construction Requirements, applicable to the Works, or defined
by the applicable Laws.

Where there is any conflict between any of the standards or
Laws specified in the preceding paragraph, the highest of the
conflicting standards or Laws shall apply, unless otherwise
agreed by the Employer in writing (as its absolute discretion).

All these Laws shall, in respect of the Works, be those
prevailing when the Works are taken over by the Employer
under Clause 10 (Employer’s Taking Over). References in this
Contract to published standards shall be understood to be
references to the edition applicable on the Base Date, unless
stated otherwise.”

140. The Employer’s Requirements include the following relevant provisions:

2.1 (Introduction) “The intent of the Specification is to procure
for the Employer a modern, functional, well-designed solar
power plant capable of continuous, efficient and reliable
operation with minimum maintenance.  The equipment
supplied shall be of proven robust and reliable design
incorporating protective systems and devices with adequate
factors of safety and maintainability built-in. ...”

2.4 (Intended Purpose) “The Works will comprise a solar
powered power generating station with an installed generating
capacity as set out in the Contract.

The Works will be connected to the existing DNO system via a
new 11/33kV connection.

The Works will be:
e new, provenand safe
e designed for high availability, reliability, and efficiency

e comply with the connection agreement standards as defined

by the DNO

e ... capable of long term continuous operation subject to
actual irradiation levels during the operating life of the
Works.
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For the avoidance of doubt, this Section is not an exhaustive
statement of the “Intended Purpose™”

2.12 (Design life) “The Works shall be designed for a
minimum operating life of a period of at least 25 years, taking
full account of proximity to coastal environment and ground

type (PH).”

3.2 (General Requirements) “...The Works shall be designed
so that no single fault shall cause the failure of any duty
equipment. The design shall incorporate adequate redundancy
to achieve high reliability and availability incorporating
redundant equipment and components with automatic startup of
the standby item in the event of failure of the duty item. ...

All equipment shall be designed to permit safe shutdown on
loss of electrical power supply or on loss of control equipment.
The Works shall fail safe and all protection devices shall be de-
energised to trip.”

4.1 (Design and Operational Requirements) “Electrical
equipment shall:

e Comply with the “Requirements for Electrical Installations”
BS7671 — 2008 and all other appropriate codes and
standards.

Be designed to ensure satisfactory operation under such
sudden variations of load and voltages as may be met under
working conditions, including those due to starting loads,
transient short circuits and internal/external fault
conditions. The equipment shall be designed to withstand
the specified maximum short circuit currents and duration
without the temperature exceeding the value permitted for
the related class of insulation. The equipment shall be
considered as being operated at maximum permitted current
under normal operating conditions prior to the occurrence
of any short circuit current.

e Include protective relays and systems to detect all credible
faults on each item of plant and equipment and their
primary interconnections, and arranged so that on
functioning only the faulty apparatus is removed from the
circuit.

e Incorporate safety interlocking systems to ensure correct
system operation, to avoid unsafe switching conditions and
to ensure safe isolation for maintenance. ...”

445 (Transformers) “Transformers and associated equipment
will comply with the requirements of IEC 60076. Inaddition to
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141.

type testing to IEC60076 standard, Each transformer shall be
routinely tested at factory prior to acceptance by the Contractor
to IEC60076 standard. The tests are specified in Schedule 8.

Each transformer will be suitable in all respects to operate
without injurious heating at its rated output for the maximum
load curve provided by the PV System under the Site
Conditions and for the transformer on any ratio operating with
daily cycling. ...”

International Standard IEC 60076 Part 11 (“IEC 60076-11") deals with dry-type
transformers. Part 11 8 11 relates to temperature-rise limits and is relevant to the
concept of “injurious heating”. I consider it under sub-heading (7) below. IEC 60076
Part 12 (“IEC 60076-12”) is entitled “Loading guide for dry-type power
transformers”. Part 12 8 4 relates to the “Effect of loading beyond nameplate rating”
and states:

“4.1 General

Normal life expectancy is a conventional reference basis for
continuous duty under design ambient temperature and rated
operating conditions. The application of a load in excess of
nameplate rating and/or an ambient temperature higher than
specified ambient temperatures involves a degree of risk and
accelerated ageing. It is the purpose of this part of IEC 60076
to identify such risks and to indicate how, within limitations,
transformers may be loaded in excess of the nameplate rating.

4.2 General consequences

The consequences of loading a transformer beyond its
nameplate rating are as follows:

— the temperatures of windings, terminals, leads, tap changer
and insulation increase, and can reach unacceptable levels;

— enclosure cooling is more sensitive to overload leading to a
more rapid increase in insulation temperature to unacceptable
levels;

— as a consequence, there will be a risk of premature failure
associated with the increased currents and temperatures. This
risk may be of an immediate short-term character or may come
from the cumulative effect of thermal ageing of the insulation
in the transformer over many years.

NOTE Another consequence of owverload is an increased
voltage drop in the transformer.

4.3 Effects and hazards of short-time emergency loading
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The main risks, for short-time emergency loading over the
specified limits, are

— critical mechanical stresses due to increased temperature,
which can reach an unacceptable level causing cracks in the
insulation of a cast resin transformer;

— mechanical damage in the winding due to short and repetitive
current above rated current;

— mechanical damage in the winding due to shortand repetitive
current combined with ambient temperature higher than
specified,;

— deterioration of mechanical properties at higher temperature
could reduce the short-circuit strength;

—reduction of dielectric strength due to elevated temperature.

As a result the maximum overcurrent is limited to 50 % over
the rated nominal current.

The agreement of the manufacturer is necessary in case of
overloading in excess of 50% to assess the consequences of
such overloading. In any case the duration of such overloading
should be kept as short as possible.

4.4 Effects of long-time emergency loading
The effects of long-time emergency loading are the following:

— cumulative thermal deterioration of the mechanical and
dielectric properties of the conductor insulation will accelerate
at higher temperatures. If this deterioration proceeds far
enough, it reduces the lifetime of the transformer, particularly if
the apparatus is subjected to system short-circuits;

— other insulation materials, as well as structural parts and the
conductors, suffer increased ageing rate at higher temperature;

— the calculation rules for ageing rate and consumption of
lifetime are based on considerations of loading.”

(3) Maximum load curve

142. Employer’s Requirements § 4.4.5, quoted earlier, defines the necessary transformer
capacity by reference to “the maximum load curve provided by the PV System under
the Site Conditions ...”. It appears to be common ground that the words “load curve”
denote a “graphical representation of the observed or expected variation of load as a
function of time”. Beyond that, however, the meaning of this phrase is a matter of
controversy between the parties.
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143.  On its natural meaning, the phrase “the maximum load curve provided by the PV
System under the Site Conditions ...” refers in my view to the maximum load that the
PV system in fact provides. The word “provided” on its ordinary meaning points to
actual, not theoretical, load.

144, The actual load provided by the PV system depends on a number of factors. These
include not only the maximum current that the inverters are capable of producing, but
also the characteristics of the system of which they form part, including (importantly)
the connection to the DNO to which the power is exported. Dr Lockwood explains in
his first report as follows:

“116.  Aseachsite has in the order of 140 inverters and up to
20,000 solar parels, the complexity of analysing the
electrical behaviour of the networks is beyond that
which can be reliably, or efficiently, done by hand
calculations. As a result, it is usual to use commercial
software programs to carry out the analysis.

117. In terms of the ac electrical system behaviour, a
detailed analysis of the 5 most heavily loaded sites has
been carried out using a market leading power system
analysis suite called “ERACS” and produced by RINA
Ltd, formerly ERA Technology Ltd. The whole of the
ac network was modelled including all cabling and
protection devices.

118.  The circuit topology and component data were entered
by a company called PSE2 on my instruction. | have
carried out detailed checks on the circuit topology and
data entry and I confirm that they are correct.

119.  The resultant network drawings, either with or without
results, are too complex to be presented in this report
in a useful form. However, the complete networks,
including the detailed results, will be provided to the
Claimants’ experts following submission of this report.
Anybody involved in the case can review the network
topology, data, and results using viewer software
available free of charge via
https://www.eracs.co.uk/demo-request.

Powe r system analysis summary results

Loadflow studies

120.  The general term “Loadflow” covers the steady state
operation of an electrical power system. The
calculation predicts the wvoltage profile across the
network and the currents flowing in the individual
components. The results allow the easy identification
of any parts of the network that might be overloaded.
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121.  To carry out the calculations, the boundary conditions
of the network are defined. The base boundary
condition for the solar park studies was taken as
maximum power from every inverter, at unity power
factor, with the voltage at the point of connection at
100%. In other words, the base condition was for
normal operation.

122.  Once the base condition had been determined, variants
in terms of the power factor required by the DNO and
the voltage at the point of connection were explored.”

145.  Dr Lockwood initially carried out loadflow studies for the four most heavily loaded
sites, based on the following alternative scenarios or ‘cases’:

“125.  For the four most heavily loaded sites the following
loadflow studies were carried out:

(1) Case 0 (base case)
(@ Inverters at full power.
(b)  Unity power factor at the inverters.

() Nominal voltage (100%) at the point of
connection to the DNO.

(2) Case 1 (realistic base case):
(@ Inverters at full power.

(b) Inverter power factors adjusted to give
unity power at the grid (which is different
to 1(b) above since the inverters have to be
adjusted to take into account for the fact
that the transformers will consume
Reactive Power).

() Nominal voltage (100%) at the point of
connection to the DNO.

(3) Case 2(a) (worst case scenario with a lagging
power factor):

(@  Inverters at full power.

(b) Inverter power factors adjusted to give
power factor 0.95 lagging at the grid.

() -6% wvoltage (94%) at the point of
connection to the DNO.
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(4) Case 2(b) (worst case scenario factoring in
remedial steps taken by the operator):

(@ Inverters at full power.

(b) Inverter power factors adjusted to give
power factor 0.95 pf lagging at the grid.

(c) -6% wvoltage (94%) at the point of
connection to the DNO.

(d) Transformer tap adjusted by 5%. This
gives the worst case that could ever be
required by the DNO but includes the
appropriate remedial action by the site
operator.

(5) Case 3 (worst case scenario with a leading power
factor):

(@ Inverters at full power.

(b) Inverter power factors adjusted to give
power factor 0.95 pf leading at the grid.

(c) +6% woltage (106%) at the point of
connection to the DNO.”

Subsequently, Dr Lockwood presented figures for all the relevant sites in his third
report and its exhibits, and these were the subject of questions and submissions during
the trial.

In understanding these figures it is necessary to bear in mind the relationship between
voltage, current and power, which in simple terms may be expressed as power =
current x voltage. Thus for a given level of power, current increases as voltage
decreases. Transformers are rated by reference to current. A reduction in DNO
voltage necessarily leads to reduced voltage on both the high voltage and (leaving
aside use of the taps discussed below) the low voltage side of the transformers.
Assuming constant power, that results in increased current flowing through the
transformers. Hence, in Dr Lockwood’s analysis, the ‘cases’ in which he assumes
reduced voltage (down to “-6% V" or “94%") result in higher busbar and transformer
currents than arise in “normal operation”.

It is also necessary to recall the concept of ‘power factors’ outlined in § 86 above. It
iIs common ground between the electrical engineering experts that, other things being
equal, leading power factors tend to result in higher current through the system,
including the busbars and transformers, than lagging power factors do. As Mr Ryder
explains:

“For any given real power output, the highest inverter current
will be given by the lowest inverter voltage. The inverter
voltage depends on both the voltage at the point where the solar
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farm is connected to the network and also the voltage drop or
voltage rise through the transformer. The voltage drop or rise
through the transformer depends on the current and the power
factor. The worst-case is with leading power factor, as this
causes the voltage rise through the transformer meaning that
the inverter output voltage must be reduced to compensate.”

That factor is also reflected in Dr Lockwood’s figures.

148. The load data exhibited to Dr Lockwood’s third report was set out individually for
each solar park and (where applicable) each of the park’s two transformers, and
summarised in two tables constituting Schedules 1 and 2 to that report. | reproduce
Schedules 1 and 2 below:

Schedule 1 - busbars Busbar currents % above protection threshold
Q1 Q2 Q3 Q4
ML- MLV-S% SR -6% SR\-/G% ML- MLV-6% SR -6% SR\—/S%
i 9 9
Site Transformel No of rBal:isnbga irhorteesc;g)l; Normal %/;\é O-ZZgin O;S OIIszin Normal 6()/09\; O.?asggin 0;5 Olli:din
Inverters A for operation|lagging g fleadlng g pf operation|lagging e leadin g| e pf
busbars pf-5% pf-5% pf-5% pf-5%
tap no tap no tap no tap no
tap tap tap tap
Cranham 1 82 4000 3900 3499 | 3684 | 3868 | 3735| 3924 0.62%
Five Oaks 1 65 3200 3120 2774 | 2926 3073 | 2946 3094
2 72 3200 3120 3069 | 3226 3388 | 3265| 3430 3.40%|8.59% |4.65% |9.94%
Home Farm 1 75 4000 3900 3202 | 3202 | 3202 | 3202| 3202
2 64 3200 3120 2737 | 2889 | 3038 | 2910| 3050
Moor 1 69 3200 3120 2942 | 3098 | 3253 | 3129 3288 4.26% [0.29% |5.38%
House
2 68 3200 3120 2906 | 3062 | 3216 | 3089| 3246 3.08% 4.04%
Otherton 1 66 3200 3120 2816 | 2956| 3074 | 3008| 3159 1.25%
Outwood 1 72 3200 3120 3077 | 3244 | 3406 | 3270 3434 3.97%|9.17% |4.81% |10.06%
2 66 3200 3120 2820 | 2980 | 3129 | 2992 3141 0.29% 0.67%
Trows e 1 74 3200 3120 3153 | 3314 | 3479 | 3358 3526 [1.06% 6.22%)11.51%|7.63% (13.01%
Newton
2 65 3200 3120 2779 | 2933 | 3081 | 2951| 3099
Widehurst 1 44 3200 3120 2258 | 2385 2507 | 2402| 2525
2 54 3200 3120 2771 | 2913 | 3061 | 2958 3110
Wilbees 1 69 3200 3120 2984 | 3142 3299 | 3175| 3350 0.71%|5.74% |1.76% |7.37%
2 70 3200 3120 2948 | 3106 | 3263 | 3135| 3293 458% |0.48% |5.54%
Woodhousg 1 69 4000 3900 2949 | 3108 | 3267 | 3141| 3301
2 68 4000 3900 2912 | 3072 | 3230 | 3101| 2912
Wrea Green 1 68 3200 3120 2900 | 3053 | 3207 | 3085| 3242 2.79% 3.91%
2 68 3200 3120 2906 | 3060 3215 | 3091 3248 3.04% 4.10%
2 - transformers
Transformer currents % above protection threshold

|Ql|QZ|Q3|Q4
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ML ML - SR-6% SR -6% ML ML -6% SR -6% SR -6%
Protecti 6%V 6%V \ ) v 6%V v \ ) v
rotection b A
0.95 0.95 0.95 0.95
. No of |Transformer| Threshold | Normal | 0.95 | 0.95 .| Normal | 0.95 .| 095 .
Site Transforme . . R laggi . leadi . . laggi . leadi
Inverters| rating A for operation| lagging] n leadin g n operation|lagging n leading n
transformel pf-5% e P pf-5% e P pf-5% e P pf-5% e P
tap no tap no tap no tap no
tap tap tap tap
Cranham 1 82 5052 4926 3499 | 3684 | 3868 | 3735| 3924
Five Oaks 1 65 3233 3152 2774 | 2926 | 3073 | 2946 | 3094
2 72 3233 3152 3069 | 3226 | 3388 | 3265 | 3430 2.34% 7.48%| 3.57% 8.81%
Home Farm 1 75 4041 3940 3202 | 3202 | 3202 | 3202 | 3202
2 64 3233 3152 2737 | 2889 3038 | 2910| 3050
Moor 1 69 3233 3152 2942 | 3098 | 3253 | 3129 | 3288 3.19% 4.30%
House
2 68 3233 3152 2906 | 3062 | 3216 | 3089 | 3246 2.02% 2.97%
Otherton 1 66 3233 3152 2816 | 2956 | 3074 | 3008 | 3159 0.21%
Outwood 1 72 3233 3152 3077 | 3244 | 3406 | 3270 | 3434 291% 8.05%| 3.73% 8.94%
2 66 3233 3152 2820 | 2980 3129 | 2992 | 3141
Trows e 1 74 3233 3152 3153 | 3314 3479 | 3358 | 3526 0.02%| 5.13% 10.36%| 6.529%911.85%
Newton
2 65 3233 3152 2779 | 2933 | 3081 | 2951 | 3099
Widehurst 1 44 3233 3152 2258 | 2385| 2507 | 2402 | 2525
2 54 3233 3152 2771 | 2913 | 3061 | 2958 | 3110
Wilbees 1 69 3233 3152 2984 | 3142 3299 | 3175| 3350 4.65%| 0.72%9 6.27%
2 70 3233 3152 2948 | 3106 3263 | 3135 3293 3.51% 4.46%
Woodhousq 1 69 4041 3940 2949 | 3108 | 3267 | 3141 | 3301
2 68 4041 3940 2912 | 3072 3230 | 3101 | 2912
Wrea Green 1 68 3233 3152 2900 | 3053 | 3207 | 3085 | 3242 1.73%) 2.84%
2 68 3233 3152 2906 | 3060 | 3215 | 3091 | 3248 1.99% 3.03%

149.

150.

151.

For ease of reference, | have added the annotations “Q1”, “Q2”, “Q3” and “Q4” into
certain column headings, reflecting terminology used at trial, in order to denote the
variants from “normal operation” (nominal voltage and unity power factor) that Dr
Lockwood has considered.

The Claimants submit, however, that the relevant criterion is not the loads calculated
as set out above, but rather the maximum current that the inverters — from which
current flows to the busbars and transformers — could possibly provide, as indicated
on their respective data-sheets. The Claimants identify six reasons for that
proposition, which I consider in turn.

First, the Claimants submit that the sentence “The equipment shall be considered as
being operated at maximum permitted current under normal operating conditions
prior to the occurrence of any short circuit current” in Employer’s Requirements §
4.1 means that the transformers should be able to handle the maximum current which
the inverters are in theory able to produce. | do not accept that submission. Clause
4.1 and the standard to which it refers relate to the ability of individual electrical
components to deal with short circuit currents and other variations of load and
voltage. The “permitted current” in that context must refer to each component’s own
maximum current capabilities. These provisions are not relevant to the question of
how much current the transformers at these solar parks will receive from the inverters:
that matter is specifically legislated for in § 4.4.5.

Secondly, the Claimants make the point that the equipment data-sheets provided by
the inverter manufacturers state essentially two values: the maximum inverter current
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155.

and the rated output current. Any solar park designer would be expected to have to
hand the various equipment data-sheets, along with the EPC Contract requirements
and the stipulations of the DNO Connection Agreements. Dr Lockwood accepted that
solar farm designers do not necessarily use ERACS power system analysis software
or equivalent, and that the whole point of the standards and formulae and explanations
is for design to be possible without software intervention. Dr Lockwood accepted he
has never himself designed a transformer (other than of a very small type which he
accepts is irrelevant for present purposes). The Claimants have also made the general
point that Wirsol disclosed few documents relating to the design process for the solar
parks.

The Claimants accordingly submit that:

“IDr Lockwood]’s approach offers nothing to assist in relation
to design methodology. It is very much an after the fact
assessment of capacity and provides no assistance as to how a
transformer designer, without the benefit of software
intervention with its data-base behind i, and without
knowledge of the performance behaviour of the network
beyond the parameters stipulated in the Connection
Agreements would actually go about carrying out design.
Putting matters another way there is no evidence from Dr
Lockwood as to how the ordinary solar farm designer (without
ERACS and without a performance history of the solar farms)
would be able to identify, let alone take into account, the
performance behaviour of the network beyond the stipulations
set out in the Connection Agreements.”

In my judgment the Claimants’ approach is incorrect. The key obligation is that set
out in Employer’s Requirements § 4.4.5, which sets out an objective criterion by
reference to “the maximum load curve provided by the PV System”. Dr Lockwood’s
methodology sets out to provide an accurate calculation of that load curve. The fact
(assuming it to be a fact) that a typical solar park designer would not have access to
software that would enable it to perform an accurate calculation is neither here nor
there. It cannot result in an increase in the contractually required capacity of the
transformers. Nor does the obligation to “design, execute, install, test, Commission
and complete the Works in accordance with this Contract ... in accordance with Good
and Prudent Practice” (Conditions of Contract 8§ 4.1(a)) entail an obligation, by
reason of the limitations of standard design processes, to use transformers with a
capacity greater than that required by the specific requirements of Employer’s
Requirements § 4.4.5.

| also note that the Claimants’ expert, Mr Halliday, agreed in cross-examination that
Dr Lockwood’s approach — viz to analyse the constraints imposed by the power
factors and the connection agreement and the number of solar panels and so on— is
correct in principle.

Thirdly, the Claimants submit that the maximum inverter current is stipulated by the

inverter manufacturer as being the correct approach to design. An engineer, Richard
Horan, who at various times worked for the Defendants and the Claimants approached
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Huawei, the exclusive manufacturer of inverters across all sites save for Balcombe, on
23- 24 April 2019 as follows:

“[Q] For rating the equipment between the inverter and the grid
should we be using a current of 48A or 43.3A? Are we right to
assume 43.3A is the guaranteed figure for a fixed set of
conditions but the current could be up to 48A depending on
temperature, power factor etc?”

“[A] You should take into consideration the maximum output
current which is 48A.”

Wirsol subsequently contacted Huawei about whether the maximum output current
stated by the manufacturer could ever be exceeded, but did not seek clarification or
qualification of the above communication.

I agree with the Defendants that Huawei’s somewhat equivocal recommendation to
“take into consideration” the 48A figure does not assist the argument. Huawei had no
knowledge of, and were not asked to consider, the particular circumstances and
potential output of the solar parks in issue. As Dr Lockwood put it in cross-
examination:

“That’s what the email says and it’s what any manufacturer
would say in the absence of knowledge of the application. If an
inverter’s got capability of 48 amps in specification terms, but
is put into an application where it can’t reach 48 amps, the
application dominates, not what the manufacturer says in terms
of the maximum.”

Similarly, Mr Halliday’s evidence was as follows:

“Q. So in determining what the solar park’s relevant maximum
capacity is you need to look at its characteristics including as
we discussed the layout of the park, the number of panels and
the DNO connection agreement?

A. 1 would say the way — having been involved in a number of
renewable projects and doing design of the infrastructure, the
size of your infrastructure, you effectively take your connected
power, the maximum power the solar farm or wind farm can
produce and you calculate that at point 94 volts and point 95
power factor and that’s the worst-case that you have to design
for, that’s the worst case of the conditions you need to comply
with and if you do that your infrastructure will be sized
correctly.”

Fourthly, the Claimants suggest that “/a/ll engineers with any transformer design or
related experience say that it is the correct approach”. They refer to the views of Mr
Ryder, which I consider below. In addition, the Claimants suggest that the engineers
at Wirsol and independent engineers contemporaneously all proceeded on the basis
that the proper assessment of capacity involved taking into consideration the
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maximum output current of the inverters stipulated by the manufacturer: Mr Turner,
Mr Smith, Mr Van Wyk, 33kV Ltd (Wirsol’s technical advisers) and Low Carbon, all
used 48 A when assessing that the transformers lacked capacity.

| do not accept that submission. None of the email communications relied on by the
Claimants contained or purported to contain any kind of considered analysis of the
actual output of the PV system in operation. Their choice to have regard to maximum
inverter current for their own practical purposes cannot be conclusive, or even
necessarily enlightening, as to the effect of the specific requirements of Employer’s
Requirements § 4.4.5. Nor does anything in the 33kV report (which Mr Ryder also
cites on this point) contain any suggestion that the actual output of the PV system, in
operation and connected to the DNO network, will equate to the maximum inverter
current. (See further § 293.ix) below regarding 33kV Ltd’s field of expertise.)
Similarly, the email of 23 May 2017 from Will Blackler of Low Carbon, which the
Claimants cite, refers to Employer’s Requirements § 4.4.5 and states: “The inverters
are currently being capped as the transformers are not able to take the rated
maximum output for the ‘PV System’, and is so therefore a defect that is under the
EPC liabilities”. That does not amount to a statement that, as a matter of fact, the
maximum load curve produced by the PV system equates to the maximum output of
the inverters. If and insofar as it might suggest that the latter output is what matters
for the purposes of § 4.4.5, it is not more than an opinion on a question of law. On
this point generally, I accept the following evidence given by Dr Lockwood in cross-
examination:

“Q. So bearing in mind the information you now know, the
internal considerations by Wirsol's design engineering, in
particular Mr Turner, what Huawei say, and your own work
most recently this month, would you accept that a good and
prudent practice or a conservative good and prudent practice
would design on the basis of 48 amps supplied from the
inverters?

A. Not just on that one figure with that analysis, no, | would
not accept it.

Q. Do you accept at least that that is one of the design
approaches that is valid for an ordinarily competent engineer to
take into account?

A. 1wouldn't call ita good and prudent approach, no.

Q. Why not? It's the approach that all the Wirsol engineers
referred to at the time when analysing the transformers.

A. Ttdoesn't include looking at the whole site.”

Fifthly, the Claimants and Mr Ryder suggest that operational experience at the sites
shows that the use of the maximum output is “the correct input when carrying out the
design”. They cite two examples.
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165.

166.

The first example comprises current monitoring data at Eckland Lodge between 1
Apriland 6 July 2020. Mr Ryder states in his second report that the measured current
reached or exceeded the inverter maximum current for 60 of the 100 inverters (48A)
and the highest inverter current measured was 49.1A. In his third report, Mr Ryder
inferred from the fact that Eckland Lodge operates at 0.98 leading power factor, and
the measured current of 49.1A, that network voltage must have been “substantially
below nominal, and likely close to the lower limit” (a point relevant to the power
factor issue considered below). Mr Ryder provided the data to the Defendants only in
the form of a graph, though he confirmed in cross-examination that he had seen and
checked the underlying records. Mr Ryder also demonstrated, in his third report, that
the levels of the current measurement could be correlated with data for weather
conditions at the two nearest Met O ffice weather observation locations.

However, Mr Ryder also said in cross-examination that he did not know exactly what
measuring devices were used to make the inverter current readings. It was suggested
to him that the data could not be gathered by the system as installed, so there must
have been a manual attempt to gather it. Mr Ryder was unable to help on that point.
Mr Ryder agreed that the relevant (Huawei) inverters have a hard limit on current
export of 48A. He saw two possibilities: one was that there was some tolerance in the
measuring system, and the other was that there was some tolerance in the 48A hard
limit. Mr Ryder said he went back to Huaweiand tried to check what the tolerance on
the 48A limit was, but Huawei did not provide any information on that; Mr Ryder said
he was therefore not really able to say which of the two possibilities applied. Mr
Ryder accepted that the inverter data sheets indicated a 48 A maximum, but noted that
they did not state whether there was any tolerance on that figure.

Dr Lockwood’s evidence was that the data was wrong. He said in re-examination:

“It's specified in terms of it's a hard limit in the specification
and when you look at the manual it indicates that the limit is 48
amps. Modern power electronic equipment is very, very
sensitive to over-currents, and the manufacturers are very
careful to prevent such hard current limits being exceeded.”

Based on this evidence, taken together, I conclude that the measurements taken at
Eckland Lodge indicating current above 48A were probably inaccurate. That, taken
together with the lack of information about the nature of the measuring process
undertaken, leads me further to conclude that the Eckland Lodge measurements do
not form a reliable basis on which to conclude that the maximum load curve should be
equated to the inverters’ maximum output, or on which to doubt Dr Lockwood’s
loadflow calculation methodology or results.

The second example concerns an event at Widehurst on 5 April 2018 where TX2
tripped. The site outage report recorded that the currents supplied by the three phases
were 3096 A, 3089A and 3096A. There were 54 inverters feeding the substation and
transformer, so the average inverter current at the point of tripping was 57.3A, which
is very close to the 57.8 A maximum inverter current specified by the manufacturer.

The Widehurst site operated at a 0.98 leading power factor. Mr Ryder in his third
report said:
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“32. In my original expert report (item 1, paragraph 76
[G/3/23]), | analysed the report of a trip of transformer
2 at Widehurst solar farm at 13h30 on 5 April 2018.
The measured busbar current at the time of the trip was
3096A on two phases and 3089A on the third phase.
There are a total of 54 Huawei 36KTL inverters
connected to transformer 2. It would follow that the
average current per inverter was 57.3A.

33. Calculations using the methods set out by Mr Halladay
in paragraph 5.3.1 [G/2/27] and appendix 3 [G/2/73] of
his expert report suggest that for the trip to have taken
place it would have required the network voltage at
Widehurst to be substantially below nominal, and
likely close to the lower limit, for 4 to 5 minutes.”

Dr Lockwood’s loadflow calculations for Widehurst TX2 indicate that a current of
57.3A would be reached only if the grid approached a situation where it required a
power factor of 0.95 leading at a voltage 6% below nominal. Dr Lockwood
calculated that if that situation were actually reached, the inverter current would be
57.6A, but it is a situation which Dr Lockwood considers should never happen in
practice (see subsection (4) below). On his approach, the realistic worst case would
be 0.95 lagging power factor with voltage 6% below nominal, with no use of the
transformer taps, resulting in an inverter current of 56.7A.

Dr Lockwood was then asked about the Widehurst outage report, leading to the
following exchanges:

“Q. Now here obviously we have inverter current of 57.3
amps. That's the average current at the time of tripping.

A. Yes.

Q. So in those circumstances, Dr Lockwood, either case Q4 is
in play, which is up to 57.6 amps; yes?

A. Go ahead.

Q. Or your model is wrong and the values stated in here are
understated.

A. Or there's another difference and the inverters at Widehurst
have a slightly different control strategy | understand than the
ones in the other sites.

Q. But you have presumably taken that into account in
providing the outputs for this model?

A. 1 didn't look at -- as these are steady state | must admit | did
not take that into account in calculating these numbers.

44



MR JUSTICE HENSHAW Toucan Energy Holdingsv Wirsol Energy
Approwed Judgment

Q. So you would accept that at least so far as Widehurst is
concerned, this calculation fails to take into account a relevant
factor?

A. Failed to take into account a relevant factor ... yes.

Q. But it also demonstrates, doesn't it, this particular outage,
that the maximum inverter current does get indeed very close to
the maximum that is specified on the datasheet by Huawei?

A. On this condition -- on this day, yes, it did.

Q. And so any prudent designer would need to take into
account and base its design on the maximum current specified
by Huawei, as indeed Huawei have said?

A. Either that, or use clipping or something similar to prevent
these very exceptional circumstances from causing over
currents. My understanding is that it didn't actually get to the
limit, and the tripping stopped when they readjusted the
protection settings.

Q. But you accept that it got very close to the maximum
inverter currenton 5 April 2018?

A. Yes, | do.

Q. And that ought to have beenreflected in the design, oughtn't
it?

A. The logic follows it should be considered in the design, yes.

Q. And so we are -- and if you did the recalculations, we
would be in the territory of case Q4 even if not quite at Q4?

A. What we don't know about the conditions on that day was
the network voltage and the network voltage could have been
very low on that day.

Q. Yes, but indeed you provide for that in your cases, in all
four of your alternative cases that is exactly the scenario that
you are considering?

A. Yes, true.”

169. However, the questioning returned to Widehurst a little later after a discussion of
Eckland Lodge:

“Q. Taking all of that into account, in particular the Widehurst
experience —
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Q. Taking all of these points into account, do you accept now
on reflection that good ordinary design practice is to use the
maximum inverter current as the basis of design and therefore
to assess whether the proposed transformers have adequate
capacity?

A. As I've clearly indicated, the last piece of evidence | do not
think is at all relevant. So taking everything that you've said
into account, that would negate that point.”

and finally:

“Q. Can lask you, we discussed Widehurst already, Widehurst
requires a leading power factor 0f0.98 lead.

A. Yes.

Q. And we explored, didn't we, the scenario which took place
at trippingon 5 April 2018?

A. Yes.

Q. So inthose circumstances, you remember we looked at the
average amps per inverter being at 57.3 amps?

A. Yes.

Q. So turning to your schedule 2, one has to be in a scenario
where there is a leading power factor in fact in the fifth column
and the final column of your schedule, G/33/2.

A. Either that or the voltage fell at that time.

Q. Well, the voltage must be very low, I think you accepted
that, in order to be at the scenario where the current from the
amps is at that figure. It will only be in that scenario.

A. Yes.”

170. It is evident from these exchanges that Dr Lockwood accepted the general proposition
that the fact that the Widehurst current on 5 April 2018 got very close to the
maximum inverter current ought to have been considered in the design. It is not clear,
though, precisely how it would be so considered, bearing in mind that on Mr Ryder’s
evidence these were circumstances that prevailed for “4 to 5 minutes” on one day,
and on Dr Lockwood’s evidence were “very exceptional circumstances” that may
have resulted fromtemporarily very low voltage.

171. The Claimants submit that Dr Lockwood, during this cross-examination, accepted that

any prudent designer would need to base its design on the maximum current specified
by the inverter manufacturer, or clip to prevent overcurrents. | do not agree. In my
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view it is clear from Dr Lockwood’s evidence as a whole, including the passages
quoted in 88 156, 159, 163 and 170 above, that he did not consider the maximum
inverter current to be the appropriate reference point. Further, he made reference to
clipping (changing a setting so as to reduce the power flowing from the inverters to
the transformer), but did not suggest that clipping would be necessary as a matter of
standard practice. Inessence, he regarded this a very unusual event. That is in my
view borne out by the fact that (leaving aside the inaccurate Eckland Lodge
measurements referred to abowe), this one brief event at one particular site,
Widehurst, lasting a matter of minutes on one day during a period of several years, is
the only one capable of lending any support to the Claimants’ hypothesis.

The Claimants also submit that Dr Lockwood accepted that either his model is wrong
or his final case Q4 “must have application”. However, all that Dr Lockwood
accepted was that, in the exceptional circumstances that occurred for a few minutes at
Widehurst on 5 April 2018, there was a very low voltage at a site with a leading
power factor of 0.98 leading. | do not consider that any more general conclusions can
be drawn from this event, or were accepted by Dr Lockwood. | agree with the
Defendants that the evidence indicates that the Widehurst trip event is a one-off
example whereby a site operating at 0.98 leading power factor may have experienced
a dip in voltage below nominal (to an unspecified degree). It does not suggest that a
0.95 leading power factor could be established and/or requested where voltage is 94%
of nominal.

Sixthly, the Claimants submit that Dr Lockwood’s analysis supports the use of the
maximum inverter current as the correct design criterion. The Q4 ‘worst cases’ set
out in the tables annexed to Dr Lockwood’s third report all have as an input inverter
currents within decimal points of the maximum inverter current specified by the
manufacturer. Thus, the Claimants say, if the Q4 ‘worst case’ applies, as it must for
Widehurst, that is near enough to the maximum inverter current specified by the
manufacturer to confirm that the maximum inverter current must be used in any
ordinary conservative design process. | do not accept that reasoning. | do not accept
that Q4 can be of general application — see section (4) below — and for the reasons
explained above, | do not consider that any generalised conclusions can be drawn
from the incident at Widehurst on 5 April 2018.

Mr Ryder produced theoretical design calculations indicating that the maximum
inverter currents could be approached, at the most unfavourable combination of
voltage and power factor provided for by the Connection Agreements. His first
report appended calculations said to show that maximum inverter current “will likely
be reached” at a 0.95 leading power factor and 94% of nominal voltage; and his
second report appended corrected calculations which he states “suggests that it is
possible to approach or reach inverter maximum current” in those circumstances. Mr
Ryder’s analysis produces figures for inverter voltage and inverter power factor close
to those produced by Dr Lockwood’s calculations. For the inverters used at all the
relevant sites other than Widehurst, Mr Ryder’s figures imply an inverter current of
47.8A when operating at 94% of nominal voltage and 0.95 leading power factor. Mr
Ryder states that Dr Lockwood’s analysis suggests an average inverter current of
47.6A when operating under the same conditions. For the Widehurst inverter, Mr
Ryder’s analysis suggests an inverter current of 57.4A under these conditions,
compared to 57.5A according to Dr Lockwood’s analysis. The closeness of the
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figures tends to support the view that Dr Lockwood’s detailed calculations are likely
to be soundly based in principle and accurate.

Mr Ryder’s calculations included some rounding up, and he accepted in cross-
examination that his analysis was slightly simpler than Dr Lockwood’s. In addition,
Mr Ryder had taken a figure of 0.9% for cable losses, that being in fact a figure put
forward by Mr Hogan for total cable losses in aggregate over the year rather than
cable losses at peak output (which is what matters for present purposes). For present
purposes, the higher figure of 1.5% is preferable, and Mr Ryder did not appear to
contest this. Mr Ryder suggested that the current might be higher than his
calculations would suggest, and could reach the inverter maximum current, if the solar
park were connected to the network via a long cable, and at farms where the
transformers were loaded at less than rated power (reducing transformer impedance).
However, Mr Ryder accepted that the cable length point was slightly speculative; and
the transformer impedance point is not relevant for present purposes, since the present
issue concerns the position where the transformers are fully loaded.

For all the reasons set out above, | conclude that Dr Lockwood’s calculations, as set
out in Schedules 1 and 2 quoted above and in his supporting site-by-site tables,
provide the most reliable and accurate measure of the current that the PV systems will
produce in the various circumstances he identifies. I do not accept the Claimants’
submission that one should instead simply use the maximum current that the inverters
(taken in isolation) are capable of producing.

(4) Relevant combinations of voltage and power factor

The parties disagree about whether the relevant ‘worst case’ scenario in terms of load

)] as the Claimants submit, case Q3/Q4 in Dr Lockwood’s tables, ie. voltage 6%
below nominal and 0.95 leading power factor, or

i) as the Defendants submit, case Q1/Q2 in Dr Lockwood’s tables, ie. voltage
6% below nominal and 0.95 lagging power factor.

Dr Lockwood’s evidence is that the combination of voltage 6% below nominal and
0.95 leading power factor is something which the DNO would never in practice
request under the Connection Agreement, because (in simple terms) exporting to the
network with a leading power factor would exacerbate the problem of the low voltage
and tend to push it even lower. He explains the background to, and reasons for, this
view in the following paragraphs of his first report, which it is necessary to set out in
full:

“Overview of the U.K.’s electrical infrastructure

61. The U.K.’s electrical infrastructure has evolved over
many decades and comprises:

(1) Major sites of power generation from fossil and
nuclear fuels.
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(2) A national high voltage transmission network (i.e.
the National Grid).

(3) Regional electrical distribution companies
currently called distribution network operators
(“DNOs™).

(4) The introduction of small renewable generation
sites, such as wind and solar.

62. The introduction of small renewable generation sites is
a recent development. For cost, geographical, and
technical reasons, generally these sites are not
connected directly to the National Grid but are
embedded in the medium and low voltage networks
operated by the DNOs.

63. The connection of a renewable energy site in a DNO
network gives rise to serious operational and safety
issues. It can also affect the DNO’s ability to satisfy its
own regulatory obligations. As such, the connection of
a renewable generation site, such as a solar park, is
governed by a set of strong regulations and
requirements.

DNOs

64. The DNO has an obligation to ensure that other
customers connected to their network do not suffer
damage to their installations nor unacceptable
disturbances to their electrical supplies. Such damage
or disturbances can be caused through fluctuating
voltages. Whilst voltages constantly fluctuate,
significant fluctuations are problematic for the safe
operation of the network. Therefore, the DNOs have a
responsibility to ensure that the woltage in their
network is within plus and minus 6% of its nominal
value (Electricity Safety, Quality and Continuity
Regulations (ESQCR).

65. There is a mismatch between the standards applying to
DNOs, and the standard covering the woltage
capability of transformers. The relevant standard for
transformers is IEC 60076-11 (clause 8.4) which says
that a transformer shall be capable of service without
damage of overvoltage by no more than 5%. However,
for the purposes of this report, | have applied the 6%
figure.

66. In order to manage the potentially disruptive effects of
having a solar generation site connected in the
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network, the DNOs impose rules and requirements on
the site operation under the terms of a connection
agreement.

67. Connection agreements have standard forms and
content. By way ofexample, the connection agreement
for the Outwood site is exhibited at Schedule 4.

Generation, transmission, and distribution of electricity

68. For technical and commercial reasons, the bulk of
electrical power is generated, transmitted, and
distributed in the form of alternating current (ac) rather
than direct current (dc).

69. In dc systems the calculation of power is simply
voltage multiplied by current.

70. The calculation of power is more complex in ac
systems due to the ‘tidal’ flow of energy into
electrostatic and electromagnetic storage in the load
network. That causes the “Apparent Power”
calculated by wvoltage multiplied by current to be
greater than the actual useful power transmitted,
termed “Real Power”. There are differences between
the Apparent Power and the Real Power in both
amplitude and timing of the waveform peaks. The
differences are termed “Reactive Power”. Averaged
out, there is no net energy transferred via Reactive
Power, only via Real Power.

71. A widely used parameter for describing the behaviour
of an ac electrical system is ‘“power factor”
(abbreviation “pf”) which is simply the ratio of the
Real Power divided by the Apparent Power.

72. It follows that the current in the network is related to
the Apparent Power and voltage. The electrical power
losses in the network are a square function of the
current. This means that a low power factor implies
reduced efficiency in the network and increased
heating in current carrying components such as cables,
transformers, and busbars.

73. In order to limit the variation to voltage in the network,
all the connection agreements specify a default power
factor at the point of connection to the DNO network.
The default values stated in the connection agreements
of the sites in this case vary a little but all are specified
as unity or near to unity.
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74. A power factor of 1 (unity) means that the site does not
create Reactive Power, nor does it absorb Reactive
Power.

75. If unity is not achieved, power factors can be positive

or negative. The terms ‘lagging’ (for positive power
factors) and ‘leading’ (for negative power factors) are
often used but that can lead to some confusion. In
places in this report, | will refer to the generation site
‘exporting” Reactive Power and ‘importing’ Reactive
Power as that helps to indicate the critical point of the
effect on network voltage.

76. A generation site exporting Reactive Power (lagging
power factor) tends to increase the voltage at the point
of connection to the DNO network and a generation
site importing Reactive Power (leading power factor)
tends to reduce the voltage.

77. As the power factor of the energy generated by the
solar park is so critical in affecting the voltage at the
point of coupling, the connection agreements contain,
by reference to the ‘National Terms of Connection’,
high and low bounds by which the DNO can instruct
the site to change the default power factor anywhere
through a range from 0.95 lagging (exporting) to 0.95
leading (importing).

79. In the context of this section, it is sufficient to know
that exporting Reactive Power (lagging generation
power factor) has the effect of increasing the network
voltage and importing Reactive Power (leading power
factor) has the effect of reducing the network voltage.
Therefore, if the voltage at the point of coupling was
low for some reason, the DNO might instruct the
generation site to have a lagging power factor of up to
0.95 to help boost the local voltage. Similarly, if the
voltage at the point of coupling was high for some
reason, the DNO might instruct the generation site to
have a leading power factor of up to 0.95 to help
reduce the local over voltage.

G59 and G99
82. The Energy Networks Association set out the

requirements with which generator sites must comply
when connected to a DNO.
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83. The version current at the time the sites in this case
were designed and constructed was  Engineering
Recommendation G59 (Issue 3, Amendment 2,
September 2015 entitled ‘Recommendations for the
connection of generating plant to the distribution
systems of licensed distribution network operators’).

84. The recommendations were updated in 2019 and the
current version is Engineering Recommendation G99,
Issue 1 (Amendment 6, March 2020, ‘Requirements
for the connection of generation equipment in parallel
with public distribution networks on or after 27 April
20197).

85. G59 is explicit that at extreme wvoltages, the power
factor should be within the range of +/- 0.95 but not
the actual power factor (clause 9.3.7). However, it
lacks clarity on the voltage levels at which the DNO
can require the extreme power factors of +/- 0.95.

86. G99 is much more explicit and codifies the practices
that were carried out under G59. G99 identifies 4
generation types. All of the sites in this case are of
Type B having a capacity of 1 MW or greater but less
than 10 MW . Table D.4 of G99 summarises the power
factor requirements for Type B generation sites. It says
“Must be capable of continuous operation anywhere
within the range +£0.95 Power Factor at Registered
Capacity” but indicates that is with respect to a voltage
range of “Nominal voltage only”. That clearly indicates
that the requirement to run at the extremes of power
factor does not apply when the voltage is significantly
different from the nominal (100%) voltage.

87. Type C generators are defined as being between 10
MW but less than 50 MW. They have the same range
of power factors as the smaller, Type B generators, but
that range can be required over a wider voltage range.

88. The power factor requirements for this class of
generator connected at 33 kV or below like the solar
parks in this case are set out in clause 13.5.5 in the
form of figure 13.2 reproduced below.
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180.

Connection Point
Voltage (p.u)

1.05

1.00

0.95

0.95 1.00 0.95 Power Factor
Qmin Consumption Production Qmax
(lead) (lag)

Figure 1 : Figure 13.12 of G99 — “Reactive Power capability
requirements (Power Park Mod-ules operating at
Registered Capacity, voltage at or below 33 kV)”

89. It is noteworthy that the voltage limits in G99 as
illustrated in the figure are +/- 5% rather than the
statutory limits on voltage of +/- 6%. The difference is
related to the fact the anomalies between the supply
regulations and the standards for equipment such as
transformers. It illustrates that the 6% figures are the
extreme limits and there would never be a requirement
for sustained operation at the limits.

90. The diagram also illustrates that the DNO would not
allow a lagging power factor when the voltage was
higher than nominal nor allow a leading power factor
when the voltage was below nominal. Therefore, it
would not permit a power factor of 0.95 leading with
an undervoltage of 5%, or 0.95 lagging with an
overvoltage of 5%. This is important in the context of
this case for the reasons | will come on to explain
below.”

Mr Ryder in his second report does not appear to take issue with Dr Lockwood’s
explanation for why, as a matter of electrical engineering, the DNO would never ask
for 0.95 leading power factor in combination with voltage 6% below nominal. He
indicates that he cannot agree with Dr Lockwood “as this combination of voltage and
power factor falls within the range required by the Connection Agreement”.

The Connection Agreement for Five Oaks, for example, states:
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“The Customer is required to operate the generation plant in a
constant power factor mode within the range 0.95 lead to 0.95
lag.

To cater for times where there is an operational need [the
DNO] and National Grid plc. reserve the right to request you to
operate at a specific power factor that are within the capability
of your plant.”

The Connection Agreements for Eckland Lodge, Home Farm, Moorhouse, Otherton,
Widehurst and Woodhouse require 0.98 leading power factor as the default.

Mr Ryder was asked about this topic in cross-examination:

“Q. Well, let’s come to the terms in a moment but as a practical
matter you’ve never seen a voltage network operating at 94 per
cent of nominal where the DNO requested a leading power
factor of point 95, have you?

A. There is operational experience, my Lord, that suggests that
two of the solar farms which are operating at point 98 lead are
experiencing voltage significantly below nominal.

Q. We’ll come to those, don’t worry. But just as a sequencing
point | think what you are saying is they were operating at point
98 lead, not point 95 and in fact experienced voltage below
nominal, but if the DNO’s network is operating below nominal,
say it operates on average at 97 per cent, the DNO is not then
going to request a leading power factor, is it, because that
would make the current situation worse not better?

A. The DNO, my Lord, are entitled to do so under the terms of
the connection agreements.

Q. But you’ve never seen it done?
A.I'mafraid I can’t recall.”

The operational experience referred to in the first answer quoted above was the
incidents at Eckland Lodge and Widehurst which | discuss above. For the reasons
given there, 1 do not consider that any generalised conclusions can be drawn from
them. Briefly, the Eckland Lodge readings are likely to have been inaccurate; and the
Widehurst episode (assuming the readings to have been accurate in that case) does not
establish more than that a site operating on a 0.98 leading power factor was for a
period of a few minutes on a particular day experiencing low network voltage.

Mr Ryder was also asked about the code of practice G99 to which Dr Lockwood
referred in 88 84-88 of his first report, quoted above. He made the point that G99
does not apply retrospectively. In response to the suggestion that G99 simply spells
out and codifies what everyone in the industry always understood applied, he referred
to changes in “the structure of the industry, the way power flows through the
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networks, the way power is used and the way power is generated” during the period
between the publication of G59 and G99. However, he did not identify any specific
changes that would have changed the relationship between power factors, or the use
thereof, and voltage.

There is no evidence of any of the sites ever having experienced the combination of
voltage 6% below nominal and 0.95 leading power factor; nor of any sustained period
of both significantly low voltage and leading power factor.

I conclude that, for the reasons Dr Lockwood gives, the combination of 0.95 leading
power factor and voltage 6% below notional is not one that any DNO would in
practice ask for. The circumstances in which a leading power factor would be sought
are inconsistent with network voltage 6% below (or otherwise significantly below)
nominal.

So far as concerns the terms of the Connection Agreement:

)] The facility for the DNO to ask for a specific power factor arises at “times
where there is an operational need”. The evidence does not suggest there
could be any circumstances in which a DNO would have an operational need
for a 0.95 power factor when voltage was 6% below nominal.

i) In any event, the “the maximum load curve provided by the PV System” within
Employer’s Requirements 8 4.4.5 is, in my view, the load curve actually
provided, not that which could in theory be provided in circumstances that in
reality will never arise.

As a result, the ‘worst case’ combination for the purposes of assessing the capacity of
the transformers and busbars is voltage 6% below nominal and 0.95 lagging power
factor.

(5) Voltage variations and use of transformer taps

Each of the transformers has taps which can be used to vary the number of turns in the
HV winding by plus or minus 5% in steps of 2.5%. This has the effect of changing
the ratio between the input and output voltage of the transformer. The tap connection
is changed by moving a bolted link on the exterior of the transformer, which requires
the substation to be disconnected and a safe system of work put in place. The taps
enable the transformer to respond to changes in the HV side, i.e. the voltage of the
network to which it is connected, whilst keeping the LV side (here, the supply of
power from the inverters to the transformer) closer to its pre-existing level.

Employer's Requirements § 4.4.5, quoted earlier, requires each transformer to be able
to operate “without injurious heating at its rated output for the maximum load curve
provided by the PV System under the Site Conditions and for the transformer on any
ratio operating with daily cycling” (my emphasis).

Dr Lockwood considers the words “on any ratio” to refer to the transformer turns
ratio, which depends on which (if any) of the tap settings is being used. Mr Ryder
considers them to refer to the voltage ratio, i.e. the ratio between the input and output
voltage. The voltage ratio and the turns ratio are the same when the transformer is not
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loaded. When the transformer is loaded, the two may differ, because of the effect of
transformer impedance, with differences between larger at higher loads. Neither party
put forward any basis on which this particular difference of view matters, nor sought
to quantify the difference.

If “on any ratio” means on any tap setting, then one conceivable reading of § 4.4.5
could be that the transformer is to operate with any turns ratio, i.e. on any tap setting,
even if that setting would be inappropriate for the prevailing conditions: for e xample,
using the +5% tap at times of sustained low network voltage, when the -5% (if
anything) would be appropriate. In fact, a similar point could arise even if “on any
ratio” refers to the voltage ratio, since that ratio is itself closely linked to (even if it
can differ from) the tap setting. Either way, the clause in my view clearly cannot have
that meaning. It would be absurd to require the transformer to operate on an
inappropriate tap setting. Rather, the effect of § 4.4.5 in my view is that the
transformer must be able to operate in accordance with the other stipulations of the
clause (without injurious heating at its rated output for the maximum load curve
provided by the PV System under the Site Conditions operating with daily cycling) on
whatever tap setting the network conditions make it appropriate to use. Thus, for
example, if network voltage conditions make it appropriate to use the -5% tap setting,
then the transformer must be suitable for operation on that setting in accordance with
the other stipulations of § 4.4.5.

Dr Lockwood in a report in September 2015 relating to a very similar transformer
expressed the view that “Tap connections are the single biggest cause of failure in
transformers and rarely serve a useful purpose”. He elaborated on this view in his
oral evidence in the present case:

“Q. But going back to this issue of changing of taps, | think
what you are saying is it's only in the circumstances of longer
term variations as you describe them that you might change the
taps?

A. Longer term variations within the plus or minus 6 per cent,
which is part of a connection agreement.

Q. Your view ontaps more generally is that their use should be
avoided, isn't it?

A ltis.

Q. And perhaps we could go to --

A. Sorry can | qualify that?

Q. While you are qualifying could we get up K11/2043.

A. If you have taps on a transformer you can use them in my
view, you might as well. Because all of the risks of having a
transformer with taps are physical risks within the transformer.
Taps add complication to the design and in particular to the
construction of transformers, and | have been saying for a long
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time it will be best if systems were designed, particularly in the
UK where the voltage hardly ever varies, transformers should
be designed without taps to avoid the reliability and complexity
issues that come with having transformers with taps.

Q. Yes, your view is that you should really try to avoid these
use of manual taps --

A. Not the use --
Q. -- as much as possible.

A. If you've got them use them. If you are designing a system
if at all possible design the need for themout.

Q. And that's because tap connections are the single biggest
cause of failure in transformers?

A. That's widely accepted.
Q. They rarely serve a useful purpose?
A. Inthe UK they rarely serve a useful purpose.”

Dr Lockwood agreed that it is not appropriate to use the transformer taps to address
short-term variations in voltage occurring over the course of an hour, a day or a week.
However, he considered that they could appropriately be used for sustained variations
in voltage.

Mr Ryder expressed the view in his first report that using the -2.5% tap, and
especially the -5% tap, would not be in accordance with good and prudent practice,
because it would increase the risk of exceeding the limits on over-excitation set out in
IEC 60076-1 8 5.4.3. That paragraph requires transformers to be capable of
continuous operation at no load with 110% of rated excitation (voltage divided by
frequency), or at rated power with 105% of rated excitation. Assuming constant
frequency, this is equivalent to continuous operation at no load with 110% of rated
voltage or at rated power with 105% of rated voltage.

Dr Lockwood pointed out, however, that the -5% tap would be used in conditions of
sustained low network voltage, particularly the extreme of 94% of nominal voltage
envisaged by the Connection Agreements. In those circumstances it is very unlikely
that voltage could rise as high as to exceed 110% without there being time to change
the tap setting back. It would be a remarkable and dangerously unstable DNO
network in which a voltage change of that order could happen; and in fact there are
automatic systems to prevent such changes. Dr Lockwood said that “Apart from
short term major network catastrophes, changes in network voltage are limited to a
few percent in the short term. Any major swings would take time to evolve and would
never be as extreme as 12%"".

Mr Ryder in his third report expressed the view that Dr Lockwood’s suggestion
involved (by operating the taps) using fewer HV turns than intended by the
manufacturer for the distribution network voltage, which would increase magnetic
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flux density in the transformer core and could exceed the IEC limits. However, what
Dr Lockwood was in fact envisaging was not using the taps so as to make the turn
ratio inappropriate for the network voltage but, rather, to use the taps in response to
sustained changes in network voltage.

I do not therefore accept that Mr Ryder’s points constitute a valid objection to the use
of the transformer taps in order to respond to sustained network voltage changes
within the +/-6% voltage range stipulated in the Connection Agreements.

I also do not accept the Claimants’ objection to the use of taps based on certain
evidence from Mr Ryder to the effect that changing tap connections is time-
consuming and prone to human error. On the basis that the taps would be changed
only for periods of sustained low (or high) voltage, which would be relatively
infrequent, 1 am not persuaded that the site operator could not be expected to change
the taps with due care on the occasions when it is required, nor that the downtime
involved on these occasions would have any material effect on overall power
production, nor that the occasional need to change tap settings is inconsistent for the
requirement to the sites to involve minimum maintenance.

The other issue is the extent to which network voltage changes in the short term, i.e.
within a period of hours, days or weeks, those being changes which cannot
practicably be addressed by altering the transformer tap settings.

As noted above, Dr Lockwood’s evidence is that, short-term catastrophes aside,
network voltage changes are limited to a few percent in the short term. Mr Ryder in
his first report referred to the +/-6% range referred to in the Connection Agreements,
and stated that voltage typically varies on both a daily and a seasonal basis, but did
not explicitly suggest that short-term voltage changes could in practice be as great as
+/-6%. 1In his second report, he disagreed with Dr Lockwood’s statement that a
combination of 94% voltage and 0.95 power factor constituted “extreme conditions”
“as this combination of voltage and power factor falls within the range required by
the Connection Agreements”, i.e. again relying on the Connection Agreements as
distinct from what could realistically be anticipated in practice. In his oral evidence,
Mr Ryder said as follows:

“The voltage at the inverters is known to vary on a daily basis
at some sites by up to 9 per cent but that's not the same as the
network voltage varying by that amount because of, you know,
voltage drops or rise through cables and the transformers but
the voltage variation on the system is at some of the sites
certainly not of the order of 1 per cent.

Q. What do yousay it's of the order of?

A. My estimate based on that experience will be 5 to 6 per
cent.

Q. Well, I'd suggest to you, well, there's obviously no data on

this, 1 don't think the claimants have provided any although
they are in control of the sites, but | suggest to you that is
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excessive, it is in the order of 1 to 2 per cent, perhaps either
side of nominal --

A. | have to say that | don't think that that's the experience at
some of the sites. | will add a further caveat that it will depend
quite a lot on what the network is like around the site. A big
smelting plant is obviously going to affect things quite a lot.”

It therefore appears that Mr Ryder’s estimate of short-term network voltage changes is
deduced from uncertain experience of inverter voltage variations, rather than
empirical data or experience in relation to network voltage variations. It is not
entirely clear which experience at some of the sites Mr Ryder had in mind. To the
extent that it includes the Eckland Lodge and Widehurst experiences | discuss earlier,
I do not consider it to provide a reliable guide to the level of short-term network
voltage variations. The smelter example, of course, concerns long-term rather than
short-term voltage variations.

Dr Lockwood also elaborated on this matter in cross-examination:

“Q. But if the tap is setat minus 2.5, because conditions are in
general circumstances what that suits long-term sustained
voltage, that voltage in itself can move up and down, can't it?

A. Inthe short-term by a smaller amount; in -- but not by, for
example, going from minus 6 to plus 6 per cent.

Q. But it might go minus 6 or it might go plus 6, that's in the
range of what is required both by the connection agreement and
by regulation?

A. It would not do so in the short-term. You would have time
to change the taps. And you must remember that in operation,
in terms of connection to the DNO, longer term movements in
voltage and the requirements of the DNO for reactive power,
go hand in hand. If the voltage was low in a sustained manner,
the DNO might -- would tend to request a lagging power factor
to help compensate for the low voltage; if the voltage was
sustained high the utility might ask for a leading power factor
to help lower the voltage.

But you just don't get plus and minus 6 per cent swings in the
short-term.”

As the Defendants point out, the Claimants have produced no data demonstrating
substantial short-term swings in network voltage, and none of the three electrical
engineering experts gave evidence of having seen such swings in practice in their own
experience. In all the circumstances, I accept Dr Lockwood’s evidence that short
term network voltage swings are in practice limited to a few per cent and do not reach
or approach +/-6% of nominal; and that the operator would be able to use the
transformer taps in the event of sustained network wvoltage variations at or
approaching those levels.
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The Claimants nonetheless contend that as a matter of contract the transformers had to
be able, without the use of taps, to deal with voltage variations of +/-6%, because the
contract required the design and the works to be in accordance with inter alia the
technical specifications and requirements to the Connection Agreement. However,
whilst the Connection Agreements require the transformers to be capable of dealing
with network voltage swings of up to +/-6% of nominal, they do not require the
transformers to do so without the use of taps. Based on the conclusions | have
reached in the preceding paragraph, what is necessary is for the transformers to be
able to deal with those levels of voltages making use of the taps as required.

A further question might be whether the possibility of more minor short-term network
voltage variations might mean that more of the transformers lack capacity than would
otherwise be the case. Dr Lockwood in cross-examination accepted in principle that
variations of a few per cent would in all likelihood mean that a number of
transformers lacked capacity. However, the Claimants neither produced evidence of
which transformers might be affected in this way, nor any supporting calculations.
Nor did the Claimants put to any of the Defendants’ witnesses (expert or otherwise)
any specific case as to which, if any, additional transformers might lack capacity by
reason of the possibility of minor short-term voltage variations. There is no evidence
on which, having rejected the case that short-term network voltage variations of up to
+/-6% can realistically be anticipated in practice, | can properly make any findings as
to what level of variation can be anticipated. As noted above, no data has been put in
evidence about such levels. Accordingly, insofar as the alleged defects are based on
the possibility of short-term variations in network voltage, in relation to which the use
of the transformer taps would be impracticable, the Claimants have not proven their
case.

There remains, of course, the question of which transformers lacked capacity even
with the appropriate use of taps. That depends on the further sub-issues which |
consider below.

(6) Transformer ratings

(a) General

The Claimants contend that the capacity of each transformer must be assessed solely
by reference to the rating stated on its rating plate, even where the transformer is
designed for use with both natural and forced air cooling, and even where other
documentation indicates that a greater rating applies where forced air cooling is used.
As appears from the evidence discussed below, transformer capacity is commonly
treated as being around 40% higher when forced air cooling is used. In consequence,
the Claimants say, each of the transformers lacked sufficient capacity.

A table set out in the Claimants’ written closing argument suggests that, whether
before or after allowing for a 2.5% safety margin, the transformers’ ratings in
numerous instances fall short by a considerable margin below that required on Dr
Lockwood’s ‘worst case’ (-6% network voltage, 0.95 lagging power factor, -5% tap in
use). Forexample, it is said that for ten transformers the sole applicable rating, before
safety margin, is 2309A whereas the ‘worst case’ current is of the order of 3000A
(ranging from 2889A to 3142A). Indeed, a rating of 2309A is well below the current
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calculated by Dr Lockwood for normal operation for those ten transformers (which
ranges from 2737A to 2984A).

The Defendants note, by way of context, that the Claimants’ own actions appear
inconsistent with any genuine belief in the contentions outlined above. Thus:

i)

i)

The Claimants have been using the transformers for four years, and continue to
use them. If the transformers were operating constantly far above their rating,
one would expect to see (as Dr Lockwood put it) “a record of serious,
frequent and repetitive operational issues such as tripping and alarms”.
There have been no such widespread issues. Only one transformer has failed
(Cranham), and that failure is attributed by the Claimants to humidity issues.

Mr Spencer (of Toucan) said in an email of 23 May 2018 that the absence of
formal documentation in relation to the capacity of the transformer at Five
Oaks was an “obviously minor” issue. Any issue relating to documentation for
the other transformers is presumably now even less substantial, given the
manufacturers’ datasheets and confirmations that do exist for those
transformers.

The transformers are, as a matter of fact, factory fitted with cooling fans. That
strongly suggests that the ordinary forced air cooling rating uplift in such
circumstances applies.

On 31 March 2020, Mr Spencer requested that clipping be applied across ten
sites at specified percentages. In oral evidence, Mr Spencer said the level of
clipping he requested was designed to keep the inverter output below the
manufacturer (Burnell)’s recommended setting of 3000A. For example, Mr
Spencer asked for clipping at 86.81% for the inverters feeding the Five Oaks
TX2. The single line diagrams which the Claimants inherited from the
Defendants stated that transformer to have a capacity of 3,456A. 86.81% of
3,456A is almost exactly 3,000A.

However, on the Claimants’ approach to the present case, as indicated in Mr
Ryder’s third report, the rating plate power for the Five Oaks TX2 (1600kVA)
corresponds to a current of only 2,309A at 40°C, 2,251A at 45°C, or 2,195A
net of a 2.5% safety margin. To reduce the current to 2,195A would have
required clipping the inverter output to about 63% rather than the 86.81%
clipping which the Claimants actually applied. It is evident that by clipping so
as to reduce the transformer current to 3,000A rather than 2,195A, the
Claimants have proceeded on the basis that the transformer capacity is not
limited to that indicated on the rating plate. Nor is there any evidence that the
Claimants have altered their approach to clipping in the light of Mr Ryder’s
reports.

As to the principles, the Claimants base their asserted approach on the language of
IEC 60067-11, with which transformers are required to comply, and the evidence of
Mr Ryder.

IEC 60076-11 8 8 provides as follows in respect of rating:
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“8.1 General

The manufacturer shall assign ratings to the transformer, which
shall be marked on the rating place, see Clause 9...

8.2 Rated Power

The transformer shall have an assigned rated power for each
winding which shall be marked on the rating plate. The
transformer shall be fully rated when supplied in an enclosure.
The rated power refers to continuous loading. This is a
reference value for guarantees and tests concerning load losses,
temperature rises and short-circuit impedance.

NOTE A two-winding transformer has only one value of rated
power, identical for both windings. When the transformer has
rated voltage applied to the primary winding, and rated current
flows through the terminals of that winding, the transformer
receives the relevant rated power for both windings.

The rated power corresponds to continuous duty; nevertheless,
dry-type transformers complying with this standard can be
overloaded and guidance on overloads is given in IEC 60905.”

IEC 60076-11 § 9.1 states that each transformer shall be provided with a rating plate,
complying with specified requirements, and stating specified information including
“rated power for each kind of cooling”.

IEC 60076-12 § 4, which is specifically concerned with loading and over-loading of
dry-type transformers, makes reference to loading and overloading exclusively by
reference to the “nameplate rating”.

The Claimants accordingly submit that the rating as stated on the plate is the exclusive
source of information about a transformer’s rating.

| do not accept that submission. 1EC 60076-11 8§ 8.1 requires the manufacturer to
“assign ratings to the transformer, which must be marked on the rating plate”. Two
distinct steps are involved: the assignment of a rating, and its statement on the rating
plate. Taking the Home Farm TX2 as an example, the rating plate indicates that the
“type of cooling” used [§ “AN/AF” Le. ‘air
natural’ and ‘air forced’ cooling. Only a single power rating is stated on the plate, viz
1600 kVA. However, the manufacturer, SEA, has produced a datasheet for this
model of transformer (referred to on the rating plate and the datasheet as “TTR-A
AoAk”). The datasheet sets out information about the transformer in more detail than
appears on the rating plate. The datasheet, like the rating plate, states the “cooling”
as “AN/AF”. However, the datasheet states the “rating power” as “1600/2240”. The
second figure, which is 40% higher than the first, relates to the position where forced
air cooling is used.

Dr Lockwood said in cross-examination that an uplift of 40% for forced air cooling is
quite general in the industry, and it is the same uplift as appears on the rating plates
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for the TMC transformers at Outwood and Trowse Newton. Pursuant to IEC 60076-
11 § 9.1, the rating plate should have stated the “rated power for each kind of
cooling”, but in fact it gives only a single rating. Nonetheless, the datasheet indicates
that the manufacturer has assigned a rating of 1600 when natural air cooling is used
and a rating of 2240 when forced air cooling is used. The omission of the latter figure
from the rating plate does not prevent it from being a rating which the manufacturer
has assigned.

Mr Ryder’s evidence was that if the rating plate were said to be incorrect or
incomplete, then one could not proceed on the basis of any other or additional rating
without seeing an original temperature rise certificate from the manufacturer. A
temperature rise certificate follows a temperature rise test, which (as Dr Lockwood
confirmed) is one of the ‘type tests’ required by standard IEC 60076-11 § 23: the
standard distinguishes between characteristics that are required to be the subject of
routine tests, type tests and special tests. Type testing is done for each model of
transformer, whereas factory or ‘routine’ testing is done on each individual
transformer. There is no reason to believe that a manufacturer producing a formal
datasheet, setting out alternative ratings for use with and without forced air cooling,
would have based the former but not the latter on appropriate type testing including
temperature rise testing. Inany event, a rating stated on a manufacturer’s datasheet is,
in my view, a rating assigned by the manufacturer for the purposes of IEC 60076-11,
whether or not the manufacturer has complied with the further requirement that the
forced air cooling rating be stated on the rating plate. More generally, there is no
reason to believe that a manufacturer’s datasheet should represent anything other than
an authoritative statement of the product’s capabilities, and I note that the Claimants
themselves placed reliance on the inverter datasheets in the context of their argument
based on maximum inverter currents.

It is also notable that in a short report dated 11 April 2016 headed “Transformer
tripping on Wirsol sites”, Mr Hann of 33kV Ltd said “Transformers are all nominally
1600kVA with normal air cooling. However, when they have fans designed to
produce air cooling they can be rated higher — in this case — either rated at 2240kVA
or 2400kVA depending on the manufacturer. ...”

(b) SEA transformers

Turning to the groups of transformers at issue in the present case, the transformers at
Eckland Lodge, Home Farm, Moor House, Otherton, Widehurst, Woodhouse and
Wrea Green were all manufactured by SEA. (I include Eckland Lodge and
Woodhouse for completeness, notwithstanding my earlier conclusions about the lack
of any admissible capacity claim in respect of those sites.)

Each of the transformers at Eckland Lodge, Home Farm TX 2, Moor House and
Otherton is a SEA transformer Type TTR-A AoAk whose rating plate states a rated
power of 1600 kVA. The rating plates state the cooling type to be AN/AF, apart from
the Moor House transformers which state AN only. In each case, however, the
manufacturer’s datasheet states “Rating power: 1600/2240” and “Cooling: AN/AF”.

The documents also include declarations of conformity with IEC 60076-11 and other
standards, which contain only the 1600A rating. | was not, however, shown for
comparison any corresponding declarations of conformity for those transformers
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whose rating plates show both an AN and an AF rating (viz the transformers at the
Outwood and Trowse Newton sites, manufactured by TMC). The Claimants also
cited quotations from Burnell (for the substation equipment as a whole) referring to a
rating of 1600/2000 kVA. | do not consider either of those documents to detract from
the point that the manufacturer has, as indicated on its datasheet, assigned a rating of
2240kVA for forced air cooling use. Moreover, the email from Burnell dated 14
April 2016 referred to in 8 293.iii) below indicates that the reason for the rating stated
on the quotation was simply that Burnell did not recommend that the transformers be
run at maximum for prolonged periods of time. The transformers would not, though,
be operated at the extreme of Dr Lockwood’s ‘worst case’, because (a) there is no
reason to consider those network conditions would subsist for prolonged periods, and
(b) the transformers would always operate a reduced capacity at night and during
cloudier conditions.

The fact that each transformer is, Dr Lockwood stated, factory fitted with cooling fans
further supports the view that it is designed for use with either natural or forced air
cooling, with a higher rating applicable in the latter case.

Reference was also made at trial to an email exchange with an employee of SEA, Sr
Nori, in July 2020 in which Wirsol sought confirmation of the position. In response
to a request to confirm the ratings of the listed transformers and their capabilities with
AF cooling, Sr Nori responded “We confirm that all the transformers of your list are
with force cooling for 40% to increase the rating occasionally”. The Claimants
themselves suggest that this communication can be given no weight as probative
evidence. In my view, SEA’s datasheet states the ratings which it has assigned,
including the rating when using AF cooling. I would not, therefore, regard Sr Nori’s
use of the word “occasionally” as any form of authoritative qualification of the
datasheet ratings. (See, further, my observation in 8§ 227 below regarding the
datasheets for the Wrea Green transformers.) In any event, as the Defendants point
out, the maximum air forced rating will not be engaged more than occasionally at a
UK solar farm in any event, given the daily and seasonal changes in power output
from the solar panels.

In some of these cases there are also routine factory test certificates, which refer only
to the 1600A rating. However, as noted earlier, 1 have accepted Dr Lockwood’s
evidence that ratings (and hence temperature rise) are tested as part of type testing,
rather than factory testing. | consider the reference to the rating in the factory test
certificate likely to have been for identification only.

The Claimants rely on certain answers given by Dr Lockwood in cross-examination,
accepting that differences between the datasheets, rating plates and declarations of
conformity were “anomalies”, so that the prudent thing would have been to approach
the manufacturer to resolve them. The Claimants add that the approach in fact made
to Sr Nori of SEA, referred to above, produced a response which either has no
probative value or does not support forced air cooling for continuous use. | am
unpersuaded by that line of reasoning. The question, ultimately, is what the rating of
the transformers is. In the present case, the manufacturer or its agent has produced a
datasheet confirming both that the transformer is suitable for both natural and forced
air cooling; and the datasheet states a rating for forced air cooling that is 40% above
the natural air rating: precisely as one would expect (see 8 215 abowe). In those
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circumstances, the evidence clearly indicates the ratings which the manufacturer has
assigned.

Turning to Widehurst, each of the transformers is a SEA Type TTR-D Ao0Ak
1600kVA dry-type transformer. Each of the rating plates states the cooling type to be
“AN/AF” but gives only one rating power. However, SEA’s datasheet States the
rating power as 1600/2240 kVVA and cooling as AN/AF. The Claimants point out that
only one datasheet has been produced, and that it is not clear to which of the two
transformers it relates. However, since both appear to be of precisely the same type,
the rating information in the datasheet, which will have derived from type testing, will
be applicable to both. 1 also note in this regard Dr Lockwood’s view expressed in
cross-examination, that there is a sufficient number of the 1600/2240 kVA SEA
transformers to make a judgment on them as a family. The manufacturer has thus
assigned ratings of 1600kVA and 2240kVA for use with natural and forced air
cooling respectively, and it makes no difference that the declaration of conformity and
factory test certificate refers only to the first of those ratings.

The two transformers at Wrea Green are SEA Type TTR-D AoAk 1600kV A dry-type
transformers, i.e. the same type as used at Widehurst. The ratingplates contain the
same information as to cooling type and rating power as the Widehurst transformers.
(Indeed, almost all the rating plate information is the same, apart from certain data —
in particular, short-circuit impedance — that will have been measured as part of factory
testing of the individual units.) A datasheet was provided by the manufacturer’s UK
agent, Power Supplies Limited (on notepaper bearing the logos of both the agent and
SEA). In the absence of any doubt about the agent’s authority to issue the datasheet,
there is in my view no reason to treat it differently from one issued by SEA itself.
The datasheet states the type of cooling as “AN/AF”, and the “Rated power at
continuous service” as 1600kVA — 2240kV A for the primary winding and 1600k VA
for the secondary winding. It is common ground that the rating of both windings must
be the same, and since the transformer is designed for both natural and forced air
cooling (and, moreover, is of the same type as the Widehurst transformers), the
obvious inference is that the manufacturer has assigned ratings of 1600kVVA and
2240kVA for continuous use with natural and forced air cooling respectively.
Moreover, the fact that both ratings are said to be for “continuous use” lends supports
to the view that Sr Nori’s reference to the use of forced air cooling “occasionally”
(see 8 223 abowve) should not be regarded as an authoritative qualification on the
ratings. There is a declaration of conformity stating only the AN rating, as to which
my earlier comments again apply.

The transformers at Woodhouse and TX1 at Home Farm are SEA Type TTR-A AoAk
2000kVA dry-type transformers. Each of the rating plates states the cooling type to
be “AN/AF” but gives only one rating power. However, the datasheets issued by
Power Supplies Limited state the type of cooling as “AN/AF”, and the “Rated power
at continuous service” as 2000kVA — 2800kVA for the primary winding and
2000kVA for the secondary winding. My comments above in relation to Wrea Green
apply again. There are declarations of conformity stating only the AN rating, and, for
Woodhouse, a quotation from Burnell offering two transformers rated at 2000/2400
KVA. However, it is in my view the datasheet that reflects the ratings assigned by the
manufacturer.
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(c) GBE transformers

The two transformers at Wilbees were made by a different manufacturer, GBE. The
rating plates refer only to “AN” cooling and give only a single rating of 1600k VA.
However, the manufacturer’s datasheets state the rated power for both air natural and
forced cooling, being 1600kVA and 2240 kVA respectively. Burnell’s quotation
referred to “71600/2000kva” transformers. Inan email exchange in July 2020 between
Wirsol and a director of GBE, Mr Flanagan, Wirsol sought confirmation of the
ratings. Mr Flanagan initially responded by attaching a drawing and saying “They are
fitted with forced cooling fans, as per the GA drawing. The rating plate will be
stamped at 1600 kVA AN as that is [what] all characteristics are based on”. The
exchange continued:

[Wirsol] “... We really need to clarify the uplift rating for the
AF, | appreciate that all characteristics are based on the AN
value of 1600k VA.

Most transformer manufacturers offer a 40% uplift when force
cooled.

Basically, | am needing to ask you to confirm that the data
sheet (attached) is correct at 2240kVA AF despite the
nameplate being stamped AN 1600kVA?”

[Mr Flanagan] “Yes | can confirm that these transformers are
designed to run at 40% over AN rating with the forced cooling
fans. These are designed at a short time rating. Running
constantly running at + 40% does affect the life span of the
transformer.”

Asked about that exchange, Dr Lockwood rejected the suggestion that it meant the
AN rating was for short-term rating only. Rather, he said, Mr Flanagan was saying
that running the transformer at 40% (meaning, | infer, at the full 2240kVVA power)
would affect the lifetime, but Dr Lockwood anticipated that the AF cooling would
allow continuous running at above the AN power rating, though no figure was given.

However, Dr Lockwood then accepted the proposition that Mr Flanagan’s answer
meant that “40 per cent above AN rating is a short time rating only”. It was pointed
out to Dr Lockwood that, in his Schedule 2, the Wilbees transformer’s ratings less a
2.5% safety margin (shown in the column headed “protection threshold for
transformer”) were 3152A, which is only slightly above Dr Lockwood’s ‘worst case’
(-6% network wvoltage, 0.95 lagging power factor, transformer tap used) current
figures of 2984 A and 2948A for the two transformers respectively. The following
exchange then occurred:

“Q. If you bring that down even by a decimal point of a
percentage point, on this analysis both these transformers lack
capacity; yes?

A If--
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Q. Prudently regarded as lacking capacity.

A. In terms of steady state rating, | agree that with the
evidence we've gone through then that -- that row or those two
rows actually, 1 think no, just one row, would need to be
changed.

Q. Thank you.”

| find it difficult to understand the logic of this apparent concession. First of all, it is
not clear which row of Schedule 2 Dr Lockwood considered would, on this
hypothesis, need to be changed. Secondly, the dividing line between Mr Flanagan’s
references to “short time rating” and “/r/unning constantly” is unclear. Even on Dr
Lockwood’s ‘worst case’ scenario, the transformer would not be running constantly at
2240kVA, if only because of night-times and day-to-day changes in sunshine.
Equally, as the Defendants point out, it is obvious that running a transformer
constantly at higher levels will reduce its lifetime, but that does not detract from its
ratings. The fact remains that GBE on its datasheet assigned a rating of 2240k VA for
forced air cooling, representing the industry standard 40% uplift seen in relation to
numerous other transformers in this case, and | conclude that that is the rating which
should be adopted for present purposes.

(d) Imefy transformer

The transformers at Five Oaks were manufactured by Imefy. The ratings plates refer
to “AN /AF” cooling, but give only a single rating of 1600kVA for both windings.
The manufacturer’s datasheet also states only that single rating.

On 22 May 2018, Mr Young of Burnell wrote to Wirsol: “Please see attached
datasheet, although it does not directly state 1600kVA-2240kVA as per other
manufacturers or 11kV version from Imefy. Basic rating is 1600kVA (AN) 2240kVA is
achievable by (AF)”. Burnell’s original quotation was for a 1600/2000 kVA
transformer, though it did not identify any particular manufacturer or type.

The evidence in relation to this transformer is not entirely satisfactory. It is clear that
the transformer is designed to use either natural or forced air cooling, and it would
appear unlikely that the rating using forced air cooling would be the same as when
using natural air cooling. It is possible that the manufacturer did not perform the
necessary type tests in order to assign a rating for forced air use, or that both the rating
plate and the datasheet are incomplete.

However, taking into account Burnell’s email, including the reference to a ratings
uplift for the 11kV Imefy, 1 do not consider the Claimants to have proven (on the
balance of probabilities) that the rating assigned by the manufacturer for the Five
Oaks transformers is limited to 1600k VVA; | consider it more likely than not that, like
other transformers involved in this case and (it appears) Imefy’s own 11kV model, a
40% uplift to 2240kVVA (the figure mentioned in the Burnell email) applies when
using forced air cooling.
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(e) Hammond transformer

Finally, the original Cranham transformer (now replaced) was made by Hammond
Power Solutions. Its rating plate referred to only “AN” cooling and gave a single
rating of 2500kVA. Hammond’s datasheet, on the other hand, stated the cooling type
as “AN/AF” but still stated only a single rating of 2500kVVA. A letter dated 31 July
2020 from Hammond following an approach by Wirsol stated: ‘“The power rating,
when operating the fans can be increased 15% above the nameplate rating. This
equates to 2875 kVA when operating within a 40C ambient max and 30C average in a
day.” Again, the evidence is unsatisfactory, but on balance | consider it more likely
than not that the Cranham transformer was rated at 2875kVVA when using forced air
cooling.

(7) De-rating for Site Conditions

The Claimants contend that by operation of IEC standard 60076-11, taken with the
terms of the EPC, each transformer’s rating must be ‘de-rated’, given that for design
purposes (as, in fact, reflected in operating conditions) the transformers are required
to operate outside the normal service conditions assumed by the standard.

Employer's Requirements § 4.4.5 provides “Each transformer will be suitable in all
respects to operate without injurious heating at its rated output for the maximum load
curve provided by the PV System under the Site Conditions...” (my emphasis).

Site Conditions are defined at § 2.17 as:

“The range of climatic conditions to be used as the basis for the
design...of plant is summarized in the following
table....Maximum Ambient Temperature: 45° C”

IEC 60076-11 § 4.2.1 states:

“Unless otherwise stated, the service conditions in 4.2.2 to
4.2.6 apply. When transformers are required to operate outside
the normal service conditions, de-rating in accordance with
11.2 and/or 11.3 applies.”

§ 4.2.3 states:
“The temperature of cooling air not exceeding:

40 °C at any time

30 °C monthly average of the hottest month
20 °C yearly average
...” (my emphasis)

§ 11.2 states:
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“Reduced temperature rises for transformers designed for
high cooling air temperatures or special air cooling
conditions.

When the transformer is designed for service where the
temperature of the cooling air exceeds one of the maximum
values specified in 4.2.3, the temperature rise limits shall be
reduced by the same amount as the excess. The values shall be
rounded to the nearest whole number of K.

Any site conditions that may either impose restrictions on the
cooling air or produce high ambient air temperatures should be
stated by the purchaser.”

The transformers were all designed for use in a maximum ambient temperature of 40
°C, according to their respective datasheets. Accordingly, de-rating under the above
provision applies. Mr Ryder explained in his first report two methods by which the
contractually mandated de-rating is to take place, adopting the more conservative de-
rating of 2.6% for the purposes of his subsequent analysis. Dr Lockwood did not in
his second report criticise that approach as a matter of calculation, or provide an
alternative calculation.

The 2.6% is also comparable to the approach set out in the SEA manual, which
includes the statement that:

“It 1s possible to use a transformer dimensioned for a
maximum ambient temperature of 40°C even with higher
temperatures: in this case, the power will have to be reduced, as
indicated in the following table.”

The table and accompanying graph indicate that at an ambient maximum temperature
0f'45°C the power has to be reduced by 3%.

Dr Lockwood suggested in his first report that such a de-rating ‘“would only be
applied if the ambient temperature were at 45° C all the time and the load was
steady.” However, § 4.2.3 of the standard clearly distinguishes between average
temperatures on the one hand and, on the other, the criterion “40 °C at any time”’; and
applies independently of loading. The standard therefore points inescapably to the
need for de-rating in the circumstances of the present case.

The Defendants point out that the SEA manual also states:

“The transformer lifetime particularly depends on the duration
of its insulation, which is, in turn, strictly connected to the load
cycle to which it is subject.

However, some overloads are allowed and they do not
compromise the operation and life of the transformer, if they
are compensated by a normal load lower than the nominal

power.”
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The Defendants say that indicates that operation at higher temperatures is permitted,
even if that would mean the transformer operating above the rating it would originally
have been given had it been rated for that te mperature, provided this is compensated
for by periods of lower loading. The transformers in the present case fall within that
category — not least because they are subject to no load during the night time — and
there is no serious basis for suggesting that any of their lifetimes will be affected
(noting that Mr Ryder’s own analysis suggested that all the transformers in dispute
have sufficient lifetimes to last long over 25 years even on the assumption there are
no clouds).

However, the passage quoted above from the SEA manual does not deal with
temperature de-rating specifically, but with overloading in general. | declined to give
the Defendants permission to make a late amendment to allege that the transformers
could be overloaded without entailing any breach of contract. The quoted passage
does not in my view detract from the provisions of the standard concerning de-rating.

I also do not accept Dr Lockwood’s view that the standard or the EPC does not
address the ambient temperature inside the substation, as opposed to external
temperature. It is the ambient temperature in the substation, surrounding the
transformer itself, that matters.

I conclude that there needs to be a 2.6% reduction in the rating of each transformer
when assessing its capacity.

(8) Safety margin/protection settings

Dr Lockwood assumes a safety margin between the inverter current and the
busbars/transformers of 2.5%, and his calculations as to capacity assume that figure.

The Claimants contend that that figure is simply based on tolerances of measurement
devices and is not a ‘safety’ margin at all. They submit that the appropriate safety
margin is 5% being nearer to the Burnell stipulated protection settings, arguing that:

)] the protection settings at 3000A (save for Cranham and one of the
transformers at Home Farm) were configured by Burnell and tested by Burnell
in the factory as reflected in the Burnell O&M Manuals;

i) Burnell confirmed that “We set our protection to 3000A...this sets the
transformer from not running at 100% to prevent stressing. We would
warrant keeping the current set points to the factory settings”;

iii) Burnell stated on 11 April 2017, after being instructed to change the protection
setting to 3160A, that they “cannot take responsibility for any further issues as
these settings are way higher than what we recommend’’; and

iv) permission is required from the manufacturers if there are to be changes from
the factory settings, in order to maintain warranties.

I do not accept the Claimants’ contention.

)] It was established at the outset of the trial that the margin of error in the
protection settings should be established by reference to the rated output of the
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Vi)

equipment (meaning the 3200A rating of the busbars, or the rating of the
transformers, whichever is lower).

The Claimants’ defects expert, Mr Halliday, proposed a safety margin of2.5%,
which the experts agreed was appropriate, reflecting the margin of error in the
equipment.

The Burnell O&M manual does not state 3000A to be a mandatory setting, nor
that the factory settings could not be changed, as Mr Halliday accepted in
Cross-examination.

The Claimants suggest that Dr Lockwood accepted, as a general proposition,
that permission was required from the manufacturers before changing factory
settings in order to maintain warranties. In fact, however, Dr Lockwood’s
evidence was that he had not seen the warranties in the present case. The
suggestion which he was willing to accept was merely that “it wouldn'’t
surprise you, experienced in the wider power field, that if you are to change
from the factory settings in order to maintain your warranty you need
permission”’; t0 which Dr Lockwood replied “In broad terms, yes. I don't
know the details in this case.” It is unimpressive for the Claimants to seek to
rely on an exchange of that nature as a substitute for advancing a case on the
actual contents of the relevant warranties.

The warranty states that Burnell “shall not be liable under the above warranty
unless the equipment has been stored, installed, operated and maintained in
accordance with [Burnell’s] instructions or, in the absence of such
instructions, in accordance with current good practice.” | do not consider
setting a protection at a level 2.5% below the rating of the equipment,
reflecting its margin for error, to be inconsistent with good practice, or
therefore that a setting of 3120A breaches the warranty. There is no reason to
believe that that setting level fails to provide adequate overcurrent and fault
protection. Dr Lockwood’s evidence was that although in principle increasing
the setting from 3000 A to 3120A compresses the length of time before there is
a trip (automatic circuit-break), the difference would be immaterial. For
example, there would still be an instantaneous trip if current reached 4000A, in
order to detect serious short circuits; and the category of over-current where
the changed setting would make any difference would occur perhaps once or
twice in the lifetime of the transformer and make no measurable difference.

Burnell itself changed the protection settings at Newton, Five Oaks and
Outwood to 3100A in April 2016 at Wirsol’s request, without any
disagreement or cautionary comment. That contrasts with the position when
Wirsol requested a change to 3160A in April 2017, which Burnell was
reluctant to do, and where it expressly noted (as quoted above) that the change
would be contrary to their recommendation. | note that according to an
internal Wirsol email of 11 April 2017, 3100A was ‘“the max setting that
Jim/Kev [of Burnell/33kv] were happy for us to apply”. However, it is not
possible to conclude from that conversation (assuming it occurred) that an
increase to 3120A would amount to a breach of the warranty.
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vii) | agree with the Defendants that any suggestion that lower protection settings
were required sits uneasily with the fact that the Claimants did not, for at least
18 months after termination, reduce the settings put in place by the Defendants
back to 3000A. It emerged from Mr Spencer’s cross-examination that the
settings of the Woodward relays at the four affected sites were changed some
time during spring 2020.

Accordingly, I conclude that a 2.5% protection threshold (or ‘safety margin’) should
be applied.

(9) Conclusions in relation to busbar capacity

In the light of my conclusions under subheadings (3)-(5) and (8) above, the required
capacity of the busbars is to be determined by comparing (a) each busbar’s rating,
minus a 2.5% protection threshold, with (b) maximum current based on Dr
Lockwood’s ‘worst case’ scenario of -6% network voltage, 0.95 lagging power factor
and transformer taps in use. That comparison is in effect between the currents in the
5" (‘protection threshold for busbars’) and 7" (‘ML -6%V 0.95 lagging pf -5% tap’)
columns of Schedule 1 reproduced in § 148 above.

On that basis, as indicated in the 12" column of Schedule 1, the busbars attached to
Five Oaks TX2, Outwood TX1, Trowse Newton TX1 and Wilbees TX1 lack
sufficient capacity (very marginally in the latter case).

(10) Conclusions in relation to transformer capacity

In the light of my conclusions under subheadings (3)-(8) above, the required capacity
of the transformers is to be determined by comparing (a) each transformer’s rating,
minus a 2.5% protection threshold, with (b) maximum current based on Dr
Lockwood’s ‘worst case’ scenario of -6% network voltage, 0.95 lagging power factor
and transformer taps in use, subject however to two provisos:

) the rating of the former transformer at Cranham should be taken to be
2875kVA rather than 3500kVA, with a commensurate reduction in the
assumed rating in terms of current; and

i) each transformer needs to be ‘de-rated’ by 2.6% for site conditions.

I shall invite further submissions if appropriate as to the impact of those adjustments.
Provisionally, it appears to me that:

)] adjustment of the assumed rating of the former Cranham transformer in the
respects identified in (i) and (ii) makes no difference to the outcome; and

i) de-rating for site conditions will mean that, in addition to the three
transformers which the Defendants now accept lack capacity (Five Oaks TX2,
Outwood TX1 and Trowse Newton TX1), a further three transformers lack
sufficient capacity: Moor House TX1, Wilbees TX1 and Wilbees TX2.
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(11) Remedy

The parties’ experts agreed that, if the current transformers are required to be
replaced, then they should be replaced with outdoor oil-filled transformers.
According to the priced remedial solution of the Defendants’ quantity surveying
expert Mr Andrew:

)] the individual cost of purchasing each transformer varies slightly between sites
(as the transformers are required to have different capacity) but is
approximately £25,000 per substation (excluding installation);

i) the total cost for replacing each individual transformer, including all
installation costs, is approximately £86,000 per substation (with the
exceptions of Cranham at £94,343, Otherton TX 1 at £92,321 and Balcombe
TX 1 at £95,264); and

i) depending on how many transformers must be replaced, the total cost per site
can simply be aggregated to give the final figure.

There is a dispute as to whether replacement transformers should be priced on the
basis they will comply with regulations that come into force in July 2021, which
would raise the cost involved significantly. The difference turns on whether Tier 1 or
Tier 2 transformers are used. It is common ground that Tier 2 transformers will be
required under Commission Regulation (EU) No 548/2014 of 21 May 2014 coming
into force on1 July 2021.

The Claimants make the points that the Defendants have not pleaded any failure to
mitigate, and that Mr Andrew accepted that it is perfectly ordinary that a company
will invest in infrastructure replacement when it has the capital funds to do so.

The Claimants submit that they will not be in funds until well into 2021, after
judgment has been given and satisfied. There is a planning and project management
phase, and the Claimants will reasonably wish to obtain planning approval before
proceeding to place the order for the transformers. Mr Andrew accepted that planning
typically would take about 3 months. The transformer quotations obtained have a
lead in period of 14-16 weeks. Mr Andrew ultimately accepted that it would be
unsafe to purchase and order Tier 1 transformers and that, therefore, Tier 2
transformers will be required if the works are going to be carried out in these time
periods.

The issue is in my view not merely one of mitigation but concerns the date of
assessment of loss. Loss is prima facie to be assessed as at the date of breach, unless
that would be unjust. Authority supports the view that an evidenced lack of funds can
on occasion make it reasonable to delay works until after judgment: see, e.g., Alcoa
Minerals of Jamaica Inc v Herbert Broderick [2002] 1 A.C. 371 (PC), distinguishing
The Liesbosch [1933] AC 449.

However, the Claimants have not adduced any evidence that they could not have

repaired before judgment the defects that | have found to exist. Moreover, as the
Defendants point out, the Claimants made a call on the performance bonds provided
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by the Defendants in August 2018 in the aggregate amount of £2,995,716, on the
basis of the defects now alleged (including the capacity defect).

It follows in my view that the loss should be assessed as at the date of the breach, at
which time Tier 1 transformers would have been acceptable. The additional cost of
the Tier 2 transformers (approximately £9,000 per transformer) which the Claimants
are now bound to need to purchase does not fall on the Defendants.

It will be necessary to leave to the parties, in relation to this and other defects, to work
through the actual costs to remedy the particular breaches | have found to exist (in this
case, the need to replace certain transformers and busbars), in the light of the rulings
made in this judgment on the issues of principle. | shall deal in due course with any
matters that cannot be resolved between the parties.

It appeared from the parties’ opening submissions that there was also a dispute as to
the solution for any defect relating to the capacity of the busbars: the Claimants
saying that new busbars are required, and the Defendants that the existing busbars
could be upgraded by increasing the number of copper bars deployed. However, as |
understand it, no dispute remains. Mr Andrew’s priced remedial solution for this
defect is for their replacement with busbars of a sufficient and higher capacity, the
cost of which he prices as falling between £10,611 and £11,513 (including installation
costs).

The Claimants assert that any requirement for new or expanded busbars will require a
new substation, because larger busbars with sufficient capacity will not fit in the
existing substations. Dr Lockwood’s evidence was to the contrary. In any event, the
substations where | have found busbars to lack capacity are all substations where the
transformer requires to be replaced. Based on the parties’ proposal for the
replacement transformer to be outdoors, it is clear that sufficient room will exist for
larger busbars. Moreover, Mr Andrews pointed out that the new substations the
Claimants propose are actually smaller than the existing installations.

(12) Postscript

It is appropriate to note at this stage that the Claimants, in their submissions, mounted
a wholesale attack on Dr Lockwood’s professionalism. | deal with aspects of this
where they arise. In relation to the capacity issue in general, the Claimants submitted
that Dr Lockwood “bases his entire analysis of the transformer capacity issue, as
confirmed by him under questioning” on the view that there was no contractual
requirement for transformer rating other than the need to comply with (i) the
Guaranteed Performance Ratio (ii) an operational life of 25 years and (iii) safety
requirements. This, it was suggested, “colours the entirety of Dr Lockwood’s
evidence on issues of capacity blinding him from analysing the position properly and
objectively”, and:

“Even putting aside the real and proper doubts as to Dr
Lockwood’s relevant expertise, independence and impartiality,
his assumption as to the meaning of the EPC contracts led him
into assuming the finishing point of the analysis, that the
transformers have adequate capacity, and to in-fill his
reasoning to that pre-determined conclusion.”
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It is true that Dr Lockwood expressed the view in his reports that, as a matter of
contract (as he saw it), it was sufficient for the transformers to comply with the three
criteria indicated above, and that (albeit with some hesitation) he confirmed that view
in cross-examination. However, as will be clear from the foregoing analysis, Dr
Lockwood went on to consider in his report, in great depth (and in significant respects
more depth than the Claimants’ experts), the current which the transformers would be
required to handle and the circumstances (in terms of voltage and power factor) in
which they might lack capacity. On that basis, as well as on the basis of my
impressions of Dr Lockwood’s oral evidence given over the course of some two days
of cross-examination, | find the Claimants’ submissions to be unfounded.

(G) LOSSES CAUSED BY CAPACITY DEFECTS: CAPPING OR ‘CLIPPING’ OF
INVERTERS (Scott Schedule Item 2)

272.

273.

274.

(1) Introduction

The Claimants allege that at four of the ten solar parks — Five Oaks, Outwood, Trowse
Newton and Widehurst — it was necessary for Wirsol (and, after the acquisition, the
Claimants) to ‘clip’ or ‘cap’ the current from the inverters; and that that led to loss of
revenue. The Claimants claim for lost revenue at those four sites during the period
prior to the termination of the EPC Contracts.

The Claimants say the clipping was done in response to the problems created by the
busbars and transformers lacking sufficient capacity to cope with the load placed on
them by the PV System, in order to prevent overloading and trips.

The alleged need for clipping is said to be a symptom of the breaches of contract
involved in the lack of capacity of the transformers and busbars, and contrary to (in
particular):

i) the “Good and Prudent Practice” obligations in 8§ 4.1 and 5.3 of the
Conditions of Contract and 8 11 of the O&M Contracts;

i) the obligations in Conditions of Contract 8§ 2.1 relating inter alia to producing
a power plant capable of continuous, efficient and reliable operation with
minimum maintenance;

iii) Employer's Requirements § 3.2 as regards safety margins;
iv) Employer's Requirements § 4.1 on design and operational requirements;
V) Employer's Requirements § 4.4.5 on transformer capacity;

Vi) 8 2.6.17 of Schedule 7 (Employer's Requirements Testing and
Commissioning), which provides that, following Performance Tests, the
Contractor shall not in any way adjust “the Plant, its control system or any
equipment in any way which, in the good faith opinion of the Employer, could:
- Reduce output from that tested during the Performance Tests”; and

vii)  the additional requirement in Conditions of Contract § 9.6, during the Defects
Notification Period, that Wirsol must notify the Employer if it wishes to make
adjustments to the Works to improve performance or availability, and
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permission has to be sought. There is an absolute discretion provided for the
Employer as to whether to agree to such proposals, and it may impose such

conditions as it thinks fit.

If the work of remedying any defect or damage
“may affect the performance and/or availability of the Works, the Employer
may require the repetition of any of the tests” described in the EPC Contracts,
including the Tests on Completion. The Claimants say no permissions were
sought from the SPVs for the clipping.

275. Dr Lockwood, based on information received from Wirsol, provided the following
table setting out the extent and period of clipping of the inverters at the four sites in

relation to which the claim is made:

No. | Site TX [ Adjustments
1. | FiveOaks | TX| 96% | 100% | 96% | 100% | 96% 100%
1 | 204/ | 29416 | 286/16| 5i7ne | 1141 | 35547
16 7
TX| 85% | 100% | 85% | 100% | 85% | 90% | 94% | 100% | 90% | 95% | 90% | 95% | 100 %
2 | 204/ | 10606 | 286116 | 20/86 | 11ANT | 29/L| 4i5n7| 156/ | 313/ | 175/ | 316/ | 8/6/ | 1g/6/
16 7 17 18 18 18 18 18
2. | outwood | TX| 88% | 93% | 94% | 100% | 93%
1 4/4/ | 20/4/16 | 4/517 | 14747 | 21/418
16
x| 96% | 100%
2 4/4/ | 19/4/16
16
3. Trowse ™| 91% 90% 100% 90% 92% 91% 100% | 91%
Newton 1 | 204/ | 28666 | 281 | 1347 | aisn7 | w7a7| 208 214/
16 17 8 18
4. | Widehurst | TX| 95% | 100%
2 21/41 | 23/4/18
18

The red (darker) shading is said to denote occasions where the software inadvertently
reverted to a 100% setting.

276. The Defendants note that the inverter restrictions at Five Oaks were lifted by Wirsol
in May 2017 (TX 1) and June 2018 (TX 2) and at Widehurst transformer 1 in April
2018. On termination of the EPC Contracts in September 2018 only Outwood TX 1

and Newton TX 1 remained clipped.
confirmed that this was the case.

During cross examination, Mr Spencer

277. The Claimants point out that, in addition to the occasions listed in the table, account
should be taken of two periods during which inverters were switched off.

Specifically:
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) Five Oaks had one fuse switch at the LV Switchboard switched off from 29
March 2016, isolating four or five inverters before alternative capping was
introduced on 20 April 2016; and

i) Trowse Newton had eight (out of 74) inverters shut off from 13 April 2016
until clipping was put in place on 20 April 2016.

The Defendants say this has never been a pleaded complaint: the Scott Schedule
explicitly says that the complaint is that the output of the inverters was limited, not
that they were turned off. As Mr Hogan said, “this is specifically showing the
clipping of the inverters”. In my view, this is essentially a semantic point. Switching
off a number of inverters has the same substantive effect on overall current as clipping
the inverters as a whole. The Scott Schedule states in item 2 that “in order to limit
the power produced by the inverters from passing to the busbars ... the Defendants
have capped or ‘clipped’ the output from the inverters limiting that output”. Turning
off a subgroup of the inverters connected to a busbar and transformer in my view falls
within that wording.

The Claimants also submit that there is no documentary or factual basis for the shaded
boxes in either Mr Hogan or Dr Lockwood’s table that are said to denote where “the
software inadvertently reverted to a 100% setting.” Mr Hogan in cross-examination
gave an explanation of this, and said he believed there would be internal emails on
this topic, though none have been highlighted to me. It is unclear in certain respects
how to reconcile the table with an internal Wirsol email of 1 December 2017 from Mr
Turner to Messrs Smith and Van Wyk, which said:

“Over the last couple of years, Rob and myself have tried to up
the settings to their highest possible.

I believe the last push was to try these settings (Below) and this
seems to have been ok and we are no longer seeing shutdowns
for overcurrents due to the undersized TXs.

Inverter Limited
Outwood Newton  Five Oaks
TX1 94% 92% 100%

TX2100% 100% 94%

2

This email seems to proceed on the basis that (among other things) the Five Oaks
TX2 and Outwood TX1 inverters had remained clipped at 94% during the period up
to the date of the email (1 December 2017), whereas according to Mr Hogan’s and Dr
Lockwood’s table, they had reverted to 100% on 15 June 2017 and 14 July 2017
respectively. The Defendants did not call Mr Turner, so it was not possible to explore
in evidence whether he had overlooked the inverters reverting to 100%, or whether he
did not mean to suggest that the inverters had remained at 94% throughout the period
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up to the date of the email (as opposed to the time of the “last push” to which the
email refers).

On the other hand, as the Defendants point out, the Claimants as the owners of the
solar parks were in a position at the time of termination, and have been since, to
obtain this information from the online monitoring system or communication with
Mind4Energy if they considered Wirsol’s figures to be inaccurate, or to produce their
own alternative set of figures.

Ultimately it is for the Claimants to prove their case on this issue on the balance of
probabilities. 1 am not persuaded that they have proven clipping of the inverters save
to the extent set out in Dr Lockwood’s table, plus the periods identified in 8§ 277
above when some of the inverters at Five Oaks and Trowse Newton were switched
off.

(3) Guaranteed Performance Ratio

The Defendants submit that the Claimants’ claim for lost revenue is inconsistent with
the scheme and express terms of the EPC Contracts. The Claimants have no right to
an absolute level of performance: they are entitled to performance at the Guaranteed
Performance Ratio, and can claim liquidated damages if the solar parks’ performance
falls below that level. Such claims were brought in respect of the two solar parks
where the performance of the sites actually fell below the Guaranteed Performance
ratio (Five Oaks and Balcombe) and those claims were settled.

I do not accept that submission. The right to performance at the guaranteed level is
not inconsistent with, and does not preclude, the Claimants having a right to claim
damages for any lost revenue caused by the lack of transformer/busbar capacity that |
have found to exist.

(4) EPC clause 17.6

The Defendants submit that any loss of income resulting from clipping of inverters is
irrecoverable by reason of clause 17.6 of the EPC Contracts:

“Neither Party shall be liable to the other Party for loss of use
of any Works, loss of profit, loss of any contract, loss of
revenue or for any indirect or consequential loss or damage
which may be suffered by the other Party in connection with
this Contract, other than under [clauses not applicable to the
present claims].

This Sub-Clause 17.6 shall not limit liability in any case of
fraud, bribery, corruption, deliberate default (including
abandonment), gross negligence or reckless misconduct by the
defaulting Party.”

The Claimants plead in their Reply that in circumstances where the Defendants were
aware of the defects in the design and/or construction of the solar parks, it was
deliberate default and/or gross negligence for Wirsol to have committed and/or failed
to remedy the said defects.
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(a) Scope of clause 17.6

The Claimants suggest that the clause excludes only liability for losses that do not
arise naturally and directly from the breach, and hence does not exclude direct losses
falling within the first limb of Hadley v Baxendale (1854) 9 Ex. 341. Thus, it is
suggested, the clause does not apply to lost income or refinancing losses of the kind at
issue in the present case.

I do not accept that submission. First, clause 17.6 expressly excludes “loss of
revenue”. It makes no difference whether or not the wording later in clause 17.6
relating to “indirect or consequential loss or damage” is or is not intended to
approximate to the second limb of Hadley v Baxendale. Secondly, the refinancing
losses (the claim for which | consider later) are plainly a form of indirect and/or
consequential loss falling within the express words of the clause. The Claimants point
out that the BLB financing was in place at the date of the SPAs, was the funding
vehicle via which the construction costs were being funded and the SPVs were the
sources of money to service the funding; and suggest that in the natural course of
things, breaches of the EPC contracts necessitating termination, with the impact on
the income stream and the accompanying panoply of actual or potential Events of
Default and lenders’ entitlement to call in the funding, mean that losses caused by the
need to re-finance are direct and arise within the first limb of Hadley v Baxendale.
That is a convoluted and unrealistic contention which | have no hesitation in rejecting.

(b) Deliberate default

The expression “deliberate default” was considered by Edwards-Stuart J in De Beers
UK Limited v. Atos Origin IT Services UK Limited [2010] EWHC 3276 (TCC), 134
Con. LR 151:

“Fraudulent misrepresentation obviously involves dishonesty.
Wilful misconduct refers to conduct by a person who knows
that he is committing, and intends to commit a breach of duty,
or is reckless in the sense of not caring whether or not he
commits a breach of duty (see Romer J Re City Equitable Fire
Insurance Company Ltd [1925] 1 Ch 407). Deliberate default
means, in my view, a default that is deliberate, in the sense that
the person committing the relevant act knew that it was a
default (i.e. in this case a breach of contract). | consider that it
does not extend to recklessness and is therefore narrower than
wilful misconduct (although the latter will embrace deliberate
default).” (§ 206)

That decision was followed by Coulson J in Mutual Energy v Starr Underwriting
Agents [2016] EWHC 590 (TCC) § 27, citing it as an example of case law holding
that a ‘deliberate’ breach or default means an intentional one, i.e. one which the party
knew at the time he committed the relevant act to be a breach or default.

Edwards-Stuart J in the passage from De Beers quoted above distinguished deliberate
default from ‘wilful misconduct’ (the words considered in City Equitable Fire
Insurance Company), which can include recklessness. That distinction reflects the
ordinary meaning of ‘deliberate’, which as Coulson J noted in Mutual Energy at 8 25
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is ‘carefully thought out, studied, intentional, done on purpose’. For the same reason,
‘deliberate default’ is not the same as ‘wilful neglect’, the concept considered in
Circle Freight v Medeast Gulf Exports [1988] 2 Lloyd’s Rep 427. | therefore do not
accept the Claimants’ submission that recklessness is sufficient to constitute
deliberate default.

(c) Gross negligence

Gross negligence goes beyond mere lack of reasonable care, and requires “serious
disregard of or indifference to an obvious risk”: sce Red Sea Tankers Ltd v.
Papachristidis (“the Hellespont Ardent”) [1997] 2 Lloyd’s Rep 547, 586, per Mance
J.

(5) Application of EPC clause 17.6

The Claimants rely on communications discussed below as indicating that the
Defendants knew of the alleged defects as a whole. | consider, after setting out my
understanding of them, to what extent they support the view that the clipping of the
inverters at Five Oaks, Trowse Newton, Outwood and Widehurst resulted from
deliberate default or gross negligence such as to disapply § 17.6.

)] On 22 March 2016 Mr Hogan wrote to Burnell, following an outage at
Outwood, saying that there were too many instances of parks tripping out and
not auto-closing, which if it continued would cause massive fiscal loss. (This
led to an inconclusive series of emails about transformer capacity.)

i) On 13 April 2016 Mr Smith of Wirsol indicated that ‘Kev’ (Kevin Hann of
33kV Ltd) had mentioned that warranties on transformers might be avoided as
a result of changes in protection settings. Mr Smith said:

“Not sure how warranties can be voided when they state 2240.
They are not operating at 100% and they are or should be
designed to operate at 100%.

Lets also bear in mind that these transformers, for the majority
of the time, do not run anywhere near 100%.

I think we need to either push back on Burnells and get them to
commit to their design or get them to update the transformers

2

Mr Hann responded that ‘The design output IS being exceeded” and suggested
a face to face meeting with Burnells. Mr Hogan agreed it would be best to
have a ‘face-to-face meeting’ before anything else was purchased from
Burnell.

iii) Burnell on 14 April 2016 indicated that the transformers had a maximum
rating of 2240k VA but did not recommend that they be run at maximum for
prolonged periods of time “and for this reason we offer in our quotation the
rating of 2000kva”. They were happy for Wirsol to increase the loadings on
the transformers to 2200kva ‘but would stress this is a maximum, there is the
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obvious fact that these transformers won’t be working at full capacity 24 hrs a
day due to daylight hours available™.

Mr Barnes of Wirsol observed in reply that “/o/n future projects we need to be
a little tighter on the design and perhaps have a 2,400kva transformer so we
do not experience this”. However, that comment followed Mr Barnes having
made the points that the transformers were likely to be at full load for only
around 3-4 hours a day at most in the peak months, and only in perfect
sunshine conditions, which according to Met Office data would be about
19.12% of the year. Even that was a worst case, as 100% capacity for 19.12%
of the year would result in twice the income actually achieved; and “thus
operating at 100% for 19.12% of the year — in my opinion — should not overly
stress the inverters — especially as this is their design maximum.

Anemail from Mr Turner of 17 April 2016, at which point only three sites had
been built (Five Oaks, Trowse Newton and Outwood) stated that Wirsol were
“ouilty of...using undersized transformers and switchgear” and that Wirsol
should definitely be using two 2.4MVA transformers in the design for each
farm. Mr Turner said “We have too many panels per string and therefore too
many panels per inverter, then we are running 5 inverters (5x48A=240A) to go
through 250A cartridge fuses to a transformer that doesn't like to be run an
full load, but the oversizing configuration of the solar farm means we are
likely to run at full power every day for about 6 months of the year”. He
concludes that the design is “the equivalent of switching off 4,000 solar panels
in the summer months just to get a little extra during grey times...I think these
problems stem from the electrical oversizing decisions made in the very first
step of the design. I thought this would change once the pressure is off and
more time can be given to the electrical design, but | see with Cranham and
Wrea Green we are guilty of making the same mistakes”. Mr Turner made the
point that the problem stemmed from the electrical design being done after the
layout, and that Wirsol’s approach of trying to fit the electrical specification of
kit ordered into a design was the wrong way round. Mr Turner added that on
the two single line diagrams he had created (for Cranham and Wrea Green), he
had stated total nominal watts rather than total kVVA, since “If | start putting
the total amps or total kVA on the SLDs then surely OST will flag it and make
us change it... we don’t want OST to pick up on this”. OST were conducting
the technical audit on behalf of BLB.

It should be noted, however, that Mr Turner’s comments were based on the
power calculation in an email from Mr Smith of Wirsol of 14 April 2016,
made by simply multiplying the number of inverters by the maximum output
per inverter. Thus for Outwood, he multiplied 138 inverters by 33kVA
maximum inverter output to reach 4554kVA, equating to 6573A (across the
two transformers). That approach is in my view (and, as he made clear in
evidence, in Mr Hogan’s view) flawed, for the reasons given in section (F)(3)
above. Mr Hogan added that Wirsol was Mr Turner’s first employer.

The Claimants suggest that on that basis, Mr Smith and Mr Barnes, to the
extent that they accepted Mr Turner’s view, must also have been wrong, yet
no-one responded to say the wrong parameters had been used. The Claimants
invite the inference that those involved, including Mr Hogan, accepted that the
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calculations were correct, with the consequence that the transformers were
undersized to their knowledge. | do not accept that inference. For the reasons
I have given, Mr Turner’s approach was incorrect, and cannot form a reliable
basis on which to infer knowledge of such capacity defects as | have
concluded did in fact exist.

In relation to Wrea Green, an exchange of emails in June 2016 indicates that
lead time pressures led Wirsol to compromise on transformer size. On 8 June
2016 Wirsol wrote to Burnell referring to an order for substations placed in
March for the Wrea Green project, which had been delayed due to grid
connection problems.  Wirsol wished to use those substations on the
forthcoming Wilbees project and asked about lead times. Wirsol said on 9
June: “ideally we would have had the larger transformers — but | understand
from Jim that this will extend the lead times? One point Jason in cc made was
that we would like the Woodward limit set to 3100A if possible to stop them
tripping under normal condition”. Burnell confirmed the following day that
larger transformers would increase the lead times by 10-12 weeks minimum.
Wirsol (Mr Richmond) replied “Ok no worries about the larger transformers,
we will proceed as planned with the standard 2240KVA transformers @
Wilbees”.

Mr Hogan in an email of 11 October 2016 to Burnell said he was not entirely
sure that the system was working satisfactorily as there seemed to have been
further issues over the weekend. He stated “We MUST find a solution as with
these continued tripping we may find ourselves with extended outages and the
site owners (Bluefield) calling on the bond!”, meaning the performance bond.
Mr Hogan also expressed concern at the ‘technical resilience’ of the product
(including ‘Transformer Ratings’ and ‘Cooling Fans’), stating that he wanted
these items addressed to the satisfaction of the ‘technical folks’ for long term
reliability and site up-time.

Mr Turner in anemail of 19 October 2016 produced data gathered from single
line diagrams for Cranham, Home Farm, Moor House, Otherton, Widehurst,
Wilbees, Woodhouse and Wrea Green, which he said indicated that ‘“some
sites needed upgraded transformers fit for their purpose”. However, the
maximum current figures assumed again do not reflect the actual current
expectations which Dr Lockwood has calculated and which I accept.

A report dated 21 October 2016 from 33kV Ltd, sent to Mr Hogan, noted that
as Wirsol’s mainland sites had been purchased, an order had been placed with
Burnell “to produce Sub Stn’s based on standard high voltage AC designs to
ensure programme delivery dates are met”. 33kV Ltd indicated that in their
opinion transformers at Widehurst, Moor House, Wrea Green and Wilbees
would be overloaded, with the effect of driving the busbars past their design
limit and raising “the temperature of the transformer to a point where the in
situ Over Temperature Protection will trip — to protect the transformer, and
part and/or the whole site will shut down... the likelihood that such events will
occur is not in question”. The covering email summarised the problem as a
“high likelihood of nuisance tripping on days of high irradiation — as the limits
on the Busbars and Transformers will be exceeded”.
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The 33kV Ltd report appears to have been based on maximum inverter output
calculations. Mr Hogan said in cross-examination:

“Q. But33KkV are experts?

A. As your high voltage experts. So their expertise is in
connecting to the grid. They have -- they are senior authorised
personnel within their team. Kevin Hann used to work for
SSE, he knows the grid very well. Their expertise, and that's
what they were engaged with us to do the harmonic distortion,
flicker and voltage reports and various earthing reports, that's
their expertise. Their expertise was the umbilical cord from the
site, the DNO substation to the grid.”

and:

“Their experience is not in solar. They're connecting -- they're
connecting a solar park one day, a gas peaking system another
day, a factory another day, that's what they do. They connect
high wvoltage up to 33KV and theyve subsequently got
accreditation up to 32KV to grid. That's what they do.”

I accept Mr Hogan’s evidence on this point. Mr Hogan added that he did not
at the time pay too much attention to the report, having not been involved in
the detailed design of the solar parks (as opposed to the supply chains) but
passed it onto his team