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Abstract—Green hydrogen, produced through water electrol-
ysis powered by renewable energy, is a key technology in the
transition toward a sustainable energy system. The profitability
of green hydrogen projects depends on the ratio of renewable
energy sources (RES), such as wind and solar, and the capacity
factor of the electrolyzers.

This paper explores the techno-economic performance of
green hydrogen production using a hybrid wind-solar power
plant integrated with a Proton Exchange Membrane (PEM)
electrolyzer, located at Korlat, Croatia. The main objective is
to explore the impact of different wind/solar generation ratios
as well as RES/PEM electrolyzer capacity ratios on the levelized
cost of hydrogen (LCOH) and the overall system profitability
indicators. The analysis compares two configurations: a grid-
connected plant, which allows for the export of excess renewable
energy, and an off-grid plant, which operates independently
and relies solely on local renewable energy resources. Hourly
time series data for a specific location are used to model RES
production, taking into account the impact of RES variations,
electrolyzer efficiency, and market prices on system performance.
This analysis contributes to understanding the economic viability
of green hydrogen and informs strategic decision-making for
sustainable hydrogen production projects.

Index Terms—PEM electrolyzer, wind-solar hybrid plant, lev-
elized cost of hydrogen, techno-economic analysis, profitability

I. INTRODUCTION

The production of green hydrogen—hydrogen derived from
water electrolysis powered by renewable energy—is recog-
nized as a sustainable solution for supporting the global energy
transition. Therefore, green hydrogen is highly dependent on
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renewable forms of electricity generation, such as solar and
wind. Combined hybrid wind-solar power plants offer a more
reliable supply due to the complementary nature of the two
individual power sources. This translates into an improvement
in the reliability of electrolyzers’ power supply, which depend
on consistent electricity for their optimal performance. Also,
a connection of hybrid wind-solar power plants over the
common grid connection point, usually with a connection
capacity below the total RES installed capacity together with
an electrolyzer, allows a reduction of grid-connection costs.
The levelized cost of hydrogen (LCOH) accounts for all
costs regarding hydrogen production, starting from capital
expenditure (CAPEX) for electrolysis plants, operation, and
maintenance costs, down to the cost of electricity generation
from renewables. With continued declines in the costs of
renewable energy technologies and electrolysis equipment,
projections are that the LCOH of hydrogen produced by
electrolysis will decrease significantly from about €5.3 per kg
in 2020 to around €2.7 per kg by 2050 [1]. This study aims to
assess the influence of varying wind/solar generation ratios on
both the LCOH and the overall profitability of green hydrogen
production projects. Furthermore, the study investigates the
impact of the electrolyzer capacity factor on the overall
economic feasibility, focusing on the relationship between
system investment, operational costs, and revenue potential
at various green hydrogen price levels. By identifying the
financial implications of different renewable energy ratios and
electrolyzer performance metrics, the study supports strategic
decision-making in sustainable hydrogen project development.
Techno-economic assessment of various hybrid systems for
producing green hydrogen was presented in [2]. The minimum
LCOH of 3.1 €/kg was calculated for a combination of
solar plant (with storage) and onshore wind turbines. Authors
in [3] considered multi-MW water electrolysis plants that
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Fig. 1. Hybrid electricity-hydrogen production plant configuration diagram

can provide grid services while generating hydrogen. The
calculated profit contribution from grid services provision was
around 10%. A hybrid system for producing green hydrogen to
be used in the steel industry was modeled in [4], with the goal
of maximizing the use of renewable energy and minimizing
the LCOH. Study showed that the implementation of a storage
system, such as a BESS or a hydrogen tank, leads to lower
LCOH and higher percentages of green hydrogen in the mix.
Authors in [5] examine the economic viability of integrating
wind-powered green hydrogen production systems in Finland,
finding that strategic site selection is crucial, with the best
wind farm location achieving 47% lower LCOH and 22%
higher net present value (NPV). A techno-economic analysis
of large-scale green hydrogen production in Poland to assess
the LCOH in different NUTS-2 regions was delivered in [6].
Study showed that by 2050, the LCOH of a 20-MW PEM
electrolyzer could fall to 1.95-2.03 €/kg for solar and 1.23-
1.50 €/kg for onshore wind plants. An optimized system for
the combined production of electricity and green hydrogen
from a hybrid renewable energy system is presented in [7],
with the goal of maintaining grid stability and minimizing
the weighted average cost of energy generated. The optimized
plant provided the grid with a quasi-steady capacity of 423
MW and produced hydrogen at the lowest cost of 1.9745
USD/kg. LCOH for hydrogen refueling stations in Sweden
powered by solar PV and wind energy was investigated in
[8], considering both off-grid and on-grid scenarios, finding
that the on-grid option provides a good opportunity to further
reduce LCOH. The influence of decreasing costs for elec-
trolyzers on the optimal configuration and location of green
hydrogen production plants in Europe was examined in [9]. A
method to determine the optimal ratio of installed renewable
power to electrolysis power in order to minimize LCOH was
developed in [10]. The lowest hydrogen production costs of

2.53 €/kg were achieved with 50 MW of wind power and
72 MW of electrolysis capacity. A techno-economic model
for optimizing the design and operating strategy of PEM
water electrolyzers to achieve the lowest cost of hydrogen
production was developed in [11], resulting in recommended
annual operating times between 2000h and 8000h.

The rest of this paper is organized as follows: section II
describes the hydrogen plant setup, located at Korlat Croatia,
along with data used for calculations, results and conclusion
are given in sections III and IV, respectively.

II. METHODOLOGY AND HYDROGEN PLANT DESCRIPTION

The methodology for calculating profitability of an elec-
trolyzer plant supplied by a hybrid wind/solar power plant
(Fig. 1) includes a comprehensive analysis using hourly data
for each system component over the entire project lifetime.
This profitability analysis takes into account electricity prices,
renewable energy production, electrolyzer performance and
system operational costs. There is a high level of uncertainty in
the input data, such as day-ahead electricity prices, hydrogen
prices, and renewable energy production that can significantly
impact the accuracy of profitability predictions for the elec-
trolyzer plant. Inherent variability of this input data due to
market fluctuations, changes in weather patterns, and new
technological advancements introduce certain risk that needs
to be accounted for through sensitivity analysis and scenario
modeling.

In order to model solar and wind power plant production,
historical data for solar irradiance and wind speeds are used
to estimate the hourly energy production of the hybrid power
plant. Hourly day-ahead electricity market prices are consid-
ered to calculate the economic dynamics of selling excess
power or purchasing grid electricity, depending on hybrid
power plant electricity demand and RES generation. The day-
ahead electricity market prices were modeled based on long-



term market projections from Brainpool [12], which provide
detailed forecasts of future price trends. Fig. 2 shows a long
term box plot of DA electricity prices that were considered in
the analysis, indicating the trends of average DA market prices
as well as the increase of price volatility in future electricity
markets with higher shares of RES.
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Fig. 2. Box plot of DA prices

A. PEM electrolyzer

Proton Exchange Membrane (PEM) electrolyzers are a key
technology for producing green hydrogen. Their efficiency
and performance have improved significantly in recent years,
and further advancements are expected in the future. Modern
PEM electrolyzers typically operate at an efficiency of 60-
70%. Their efficiency depends on several factors, including
the specific electrolyzer technology, the operating conditions,
and whether the system includes balance-of-plant components
(such as power supplies, cooling systems, etc.) [5]. Efficiency
typically varies with the load or power level at which the
electrolyzer operates.

When modeling the efficiency of an electrolyzer supplied
by a PV or wind power plant, it is crucial to do so with
precision due to the frequent fluctuations in the operating
point of the electrolyzer. Both PV and wind energy sources
are inherently intermittent, meaning that the power supplied
to the electrolyzer can vary widely over time, causing shifts
in its operating point. These fluctuations directly affect the
electrolyzer’s efficiency, as its performance is not linear across
different loads. Therefore, an accurate model that captures
these variations is necessary for optimizing the system’s per-
formance.

Fig. 3 illustrates the efficiency characteristics of the PEM
electrolyzer, showing how efficiency varies with load. The
efficiency curve is an approximation of the performance curve
of a PEM electrolyzer currently in operation at Energiepark
Mainz [13]. The curve is modeled using a polynomial function
for the operating range between 0% and 16.66% of the PEM
electrolyzer’s rated capacity and a linear function for the range
between 16.66% and 100% of the operating capacity, with
expressions shown in Fig. 3.
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Fig. 3. Impact of PEM electrolyzer relative load on efficiency

For most modern PEM (Proton Exchange Membrane) elec-
trolyzers, the minimum operating point is typically around
10-20% of their rated capacity, although the exact value
can vary depending on the specific design and technology
used. At this minimum operating point, the electrolyzer is
still able to produce hydrogen, but its efficiency might drop
significantly, and the system may not operate optimally. In the
model, we assume that the PEM electrolyzer has a minimum
operating point at 10% of its rated capacity. Therefore, when
renewable energy generation (RES) is below 10% of the PEM
electrolyzer’s nominal power, we assume the RES power is
exported to the grid and traded on the electricity market.
Similarly, when RES production exceeds the rated capacity
of the PEM electrolyzer, the surplus energy is also exported
to the grid and traded on the electricity market.

TABLE I
FINANCIAL PARAMETERS

Parameter Wind turbine  Solar  Electrolyzer  Grid
CAPEX
(€/kW) 1200 800 1100 150
OPEX
(% CAPEX/ann.) 3 2 2
Replacement costs
(%CAPEX) 20 30
Replacement year 10 10
Degradation
0.4

(% per/ann)

Capital expenditure (CAPEX) and operational expenditure
(OPEX) are incorporated into the cost structure, which in-
cludes maintenance, labor, insurance, and other costs asso-
ciated with running the plant. It is important to note that
the CAPEX and OPEX costs considered in this model do
not include additional expenses related to hydrogen transport
and distribution (Table. I). Specifically, costs such as tube
trailers for transporting hydrogen, infrastructure for tube trailer
filling stations, connection fees to the gas network for relevant
business models, gas network usage charges, etc., are not



accounted for in the analysis. These costs are external to
the electrolyzer’s operation but are essential for the overall
hydrogen supply chain and would need to be considered
separately for a complete financial analysis.

LCOH is used to compare options with different
RES/electrolyzer power and wind/solar generation ratios. It is
calculated by equation (1) taking into account total CAPEX,
OPEX, replacement costs, electricity profits and annual pro-
duction of hydrogen (H2,) for each year y during project
lifetime (Y) and discount rate (d).

OPEX,, +REPLACEMENT, —PROFITS?!
(1+d)v

> arde
1+d)v
S (1+d)

CAPEX + Y
yey

LCOH =

ey
To determine profitability, the system’s annual revenue from
hydrogen production and energy sales is compared with its
total cost, including the fixed and variable costs over the
lifetime of the project. Discounted cash flow (DCF) analysis
is typically employed to assess the net present value (NPV),
internal rate of return (IRR), and payback period of the
investment.

B. Hybrid wind-solar plant

The modeling of the wind and PV plants is based on time
series data for the Korlat location in Croatia, where a hybrid
wind-PV plant is under construction (wind power plant in
operation and PV plant under construction). The input data is
sourced from Renewables.ninja, which provides detailed time
series information for renewable energy production.
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Fig. 4. Relative monthly production of WPP and PV plant

Fig. 4 shows the relative monthly production of the WPP
and PV plant for location Korlat obtained using hourly dataset.
In the simulation, relative hourly production is scaled pro-
portionally to solar and wind installed power to accurately
represent the RES/electrolyzer power ratio and wind/solar
generation ratio. This approach allows for a more accurate
reflection of the wind/solar plant’s performance and its impact
on the system’s overall operation.

III. RESULTS

The results section focuses on the techno-economic perfor-
mance of a hybrid wind/solar power plant integrated with a
PEM electrolyzer. The study assesses the impact of different
RES/electrolyzer power and wind/solar generation ratios on
the LCOH, additionally exploring the economic feasibility of
the green hydrogen production system under various market
conditions. The analysis considers two cases:

o CASE I - Grid connected hybrid electricity/hydrogen
plant - in this case, the hybrid plant is connected to the
electricity grid, allowing the export of excess electricity
from RES that can’t be utilized by PEM electrolyzer and
allowing participation in the electricity market. However,
the investment costs are higher due to the additional
expenses associated with grid connection.

o CASE II - Off-grid hydrogen plant - In contrast to
the previous case, an off-grid hydrogen plant functions
independently without a grid connection, relying solely
on local renewable energy sources. In this case, the excess
electricity from RES is either curtailed or can be stored
in systems with integrated battery storage.

To identify the optimal RES capacity and wind/solar gen-
eration ratio for maximum profitability and the lowest LCOH,
RES capacity was varied from 10 to 60 MW, while the
PEM electrolyzer power was fixed at 20 MW, resulting in
a RES/electrolyzer power ratio between 0.5 and 3. For each
RES/electrolyzer power ratio, calculations were performed for
wind/solar generation ratios ranging from 100% wind and
0% solar to 0% wind and 100% solar. The project lifetime
is assumed to be 25 years, with a discount rate of 4%.
Profits are generated by selling excess electricity at market
prices and hydrogen at an initial price of 6 €/kg, which
gradually decreases to 4 €/kg by the final year of the projected
lifetime. In addition to this, we assume that the plant generates
additional profit from selling guarantees of origin (GO) for
excess energy exported to the grid and guarantees of origin
for produced green hydrogen.

Table II and Table III (Appendix) give an overview of the
results for different hybrid power plant power supply config-
urations, providing data related to net present value, internal
rate of return, profitability index, payback time, LCOH, and
electrolyzer utilization rate. The results for Case I showed that
the configuration of a hybrid power plant that includes only
a 60 MW wind plant, without any solar installed, proves to
be the most profitable option. From the results provided, we
can clearly see that an increase of PV plant install capacity in
total RES capacity reduces total plant profitability. The WPP
proves to be the more profitable option in this case due to
its lower LCOE compared to the PV plant. Additionally, the
excess electricity generated by the WPP is typically exported
during periods of higher market prices, enhancing revenue
potential. In contrast, PV plants often produce excess energy
during midday hours when electricity prices tend to be lower,
limiting profitability from surplus energy sales. This dynamic
further strengthens the economic advantage of WPP for PEM



electrolyzer power supply under the assumptions associated
with Case I.

Annual and cumulative DCF for both CASE I and Case
IT are shown in Fig.5 and Fig.6. The figures show cash
flow analysis for power supply combination with the highest
profitability index and lowest LCOH. In order for excess
electricity generated by RES to be sold at the actual market
price in CASE I, the purchased grid connection capacity has
to be equal to the excess RES power (40 MW). An initial
CAPEX of 100 mil. € (72 % allocated to wind plant) allows
profit realization by year 13. CAPEX for CASE II is notably
lower at 63.6 mil. € compared to CASE I, primarily due to
the exclusion of grid connection costs (6 mil. € in CASE I)
and a reduced RES capacity (40 MW in CASE II versus 60
MW in CASE I). In CASE 1I, the hydrogen plant operates
off-grid, with most profits coming from the sale of hydrogen,
while hydrogen GO profits are minimal in comparison. As a
result, CASE II has a significantly lower NPV (17.52 mil. €)
compared to CASE I (65.08 mil. €) and a much higher LCOH
of 4.41 €/kg compared to 2.75 €/kg in CASE 1.
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Fig. 5. Discounted cash flow CASE I - 60 MW WPP

The results of the simulation and financial analysis for Case
IT (Table III) highlight a fundamental difference from Case
I, primarily due to the inability to sell surplus renewable
energy. In this scenario, any excess electricity that cannot
be utilized for hydrogen production is curtailed, eliminating
the opportunity to generate additional revenue or offset costs
through energy sales. This limitation significantly impacts
the overall profitability and cost efficiency of the hydrogen
production system.

Given these constraints, determining the optimal level of
power supply is critical for minimizing curtailment while
ensuring sufficient electricity for continuous hydrogen pro-
duction. Oversizing the renewable energy power supply can
lead to excessive energy curtailment, increasing the LCOH
due to underutilized production capacity. On the other hand,
undersizing the power RES supply might reduce curtailment
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Fig. 6. Discounted cash flow CASE II - 40 MW RES, 40%/60% PV/WPP
ratio

but could also limit hydrogen production capacity and re-
duce the electrolyzer utilization rate, reducing overall revenue
potential. A well-balanced combination of wind and solar
power can mitigate the variability of renewable energy gen-
eration, improving capacity utilization and reducing the risk
of excessive curtailment. Since wind and solar have different
production patterns, it is crucial to model their combined effect
on hydrogen production efficiency. From the results shown
in Table III, we can see that for Case II, the results follow
the same pattern, indicating an increase in NPV with the
increase of WPP in the electrolyzer power supply. However,
the results follow this pattern only up to the point where the
WPP installed capacity reaches the PEM electrolyzer installed
capacity. Beyond this point, further increases in total RES
capacity lead to energy curtailment, causing the results for
Case II to diverge from those of Case I. The results for Case
IT show that after the total RES installed capacity exceeds the
PEM electrolyzer installed capacity, it is more profitable to
introduce PV production into the plant’s power supply mix.
In Case II, the highest profitability index is achieved for a
total RES installed capacity of 40MW with a PV/WPP ratio
of 40%/60%.

IV. CONCLUSION

This paper examines the techno-economic feasibility of
producing green hydrogen using a PEM electrolyzer by a
combined wind-solar power plant. The goal of this study
was to evaluate the impact of different wind/solar power
ratios as well as total RES/electrolyzer power ratios on the
LCOH and other financial parameters. The analysis examines
the relationship between renewable energy production, elec-
trolyzer efficiency, and electricity market price dynamics, with
a focus on identifying optimal configurations for maximizing
profitability.



The main findings highlight the significant impact of renew-
able energy shares on electrolyzer usage rates, hydrogen costs
and overall profitability. In situations involving grid-connected
plants (Case I), the power supply option which only involves
wind energy supply, has emerged as the more profitable option
because of its reduced levelized cost of electricity (LCOE)
and superior market price export possibilities in relation to
solar. However, in case that considers off-grid operation (Case
I), where surplus energy cannot be sold on the electricity
market, energy curtailment becomes a key concern, signifi-
cantly affecting the overall profitability and cost efficiency.
The results show that the most profitable configurations in
Case II occur when the renewable energy installed capacity
is well balanced between the WPP and PV plant, avoiding
excessive curtailment while maintaining significantly high
electrolyzer utilization rates. Results for Case II indicate that
a combination of wind and solar power can offer a more
reliable and balanced energy supply, enhancing electrolyzer
performance and minimizing curtailment losses.

Future research will focus on the incorporation of energy
storage systems to address the curtailment problem and surplus
energy utilization in on/off-grid plants. Also, additional inves-
tigation into local differences in renewable energy production
and market dynamics would improve the capacity to create
optimized hydrogen production systems suited to particular
geographic areas.
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V. APPENDIX

TABLE 11
RESULTS OF ECONOMIC ANALYSIS FOR DIFFERENT ELECTROLYZER/RES RATIOS AND DIFFERENT WPP/PV RATIOS - CASE I

NPV PV/WPP install power ratio [%] Payback PV/WPP install power ratio [%]
[mil. €] 0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0 [year] 0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0
= 10 = 10 - - - - - - - - - - -
g § 20 344 269 19 076 -063 -225 -401 -600 -830 -1046 -12,35 ﬁ § 20 2 23 2B 5 - - - - - - -
‘n?_.: E 30 1828 16,90 1526 13,52 11,71 9,60 7,04 4,07 0,64 -3,28 -6,76 @ E‘. 30 16 16 17 17 18 19 20 22 - -
= E] 40 33558 31,18 2842 2563 22,71 1971 1641 12,42 7,88 2,66 -2,20 « K] 40 14 14 15 15 16 16 17 18 20 -
§ §' 50 49,35 4594 42,00 3785 3356 29,14 24,72 20,12 14,77 8,58 2,36 E §' 50! 14 14 14 15 16 17 19 21
= 60! 50,14 44,29 38,47 32,87 27,50 21,55 14,47 6,90 = 60 14 14 15 16 18 20 22

IRR PV/WPP install power ratio [%] LCOH PV/WPP install power ratio [%]

[%] 0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0 €/kg] 0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0

10 -06% -09% -13% -16% -2,0% 10 738 765 78 804 831 868

g E 20 48% 46% 44% 42% 38% 34% 30% 24% 17% 10% 03% E § 20 497 502 508 517 529 54 56 58 616 65 672
w3 0 0% 68% 66% 64% 62% 58 54% 48% 41% 33% 25% i 30 424 432 43 447 455 465 478 4% 519 55 58
S5 40 8% B1% 79% 76% 7% 0% 66% 606 53% 45% 36% G 40 370 38 395 407 418 428 440 455 476 507 543
M 81% 77% 2% 67% 61% 5% 44% £ & so- 339 35 373 38 402 414 427 445 473 511
60 85% 81%  7,6%  7.2%  65%  58%  49% = 60 342 361 378 392 404 419 444 48
Profitability PV/WPP install power ratio [%] Utilization PV/WPP install power ratio [%]
index  0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0 rate 0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10  100/0
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TABLE III
RESULTS OF ECONOMIC ANALYSIS FOR DIFFERENT ELECTROLYZER/RES RATIOS AND DIFFERENT WPP/PV RATIOS - CASE I1
NPV PV/WPP install power ratio [%] Payback PV/WPP install power ratio [%]
[mil.€  0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0 [year]  0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0
TS 101758 1881 1947 1967 2039 2140 264 WP B2 A% B - _ w0 - - - - - - - - - -
22 20 0% 03 -014 -131 277 -449 -637 -871 -1168 -1515 -12%0 ¢ 3 20[N2ANNEN - - - - - - - - -
g S 3% 94 14 115 11,78 1023 802 541 230 -181 777 -8 @p > 30 19 18 18 18 18 19 a3 - - -
25 40 858 1289 1215 69 040 79 1241 =T 40 20 18 - 18 2 [0El - -
£ 8§ s0 291 92 1397 1374 671 -160 -1165 -18% £ §& 50 20 19 18 21 - - -
F " 60 543 249 880 135 1155 415 567 17,21 268 "~ e - 2 19 18 18 20 23 - - -
IRR PV/WPP install power ratio [%] LCOH PV/WPP install power ratio [%]
(%] 0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0 €/I_(g 0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0
= - 10 28% 306 35% 376 A% 4%  59% 1,2% 8% 18% 6% = 10 797 83 85 871 901 94 1002
B2 20 42% 416 4% 37%  33% 28 2% L6% O06% -06% 00% B EZ 20 515 50 524 534 547 564 58 612 653 710 679
g > %0/ 57% 60% 60% 58 51% 45% 36% 22% 1%  ip 5 30 471 463 474 508 537 58 601
25 40 53% 5% 60% 52% 41% 24% 14% £ T 40 483 48 521 579 619
£ 8 50 44% 5% 58% 60% S0% 37% 20% 05% £ 8 50 510 48 467 462 49 532 5% 660
" " 60 34% 43% 50% 56% 5% 5% 55% 46%  32% 14% -04% ' 60 544 513 49 473 476 505 551 623 7,07
Profitability PV/WPP install power ratio [%] Utilization PV/WPP install power ratio [%]
index  0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0 rate  0/100 10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10 100/0
—_ 1 08 ou o4 TS o 10 % 1% i d% 16 1w 10% 9% 8% 9% %
82 20 1020 101 100 097 0% 08 08 078 071 06l 06 B3I 20 31% 29% 28% 2% 26% 24% 23% 2% 0% 18% 1%
3> % 116 120 119 115 111 105 0% 08 08l i T 30 43% 43% 4% 4l% 3% 3% 3% 3% 3% 28%  27%
2% 40 112 1,9 120 112 1,00 08 077 &5 40 51% 5% 5%  51%  50%  48%  45%  42%  38%  34%  31%
£8 50 104 111 118 120 110 09 082 06 £ 8 50 5% 5% 59%  57%  53% 4%  43%  38%  34%
" " 60 094 103 110 16 119 119 115 105 092 076 06 "~ &0 54%  48%  41%  36%




