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C&C report past examples

Aiv. Scientific or technical evaluation and optimisation

(of product, process, equipment, method, project etc against

the requirements identified, or the brief you were given)

; Three processes were being considered to treat the increasing load through XXXX water treatment works; ion

g— exchange, lamella clarification and a proprietary clarifier.

S

| My role was to evaluate whether these options were technically viable, and then with a multidisciplinary team
produce designs for a whole life cost comparison.

| reviewed water quality and modelled existing processes using a mass balance and process calculations. | found

that the existing direct filtration plant was the pinch point and the new process needed to take load off this

process.

As my company had no experience of this particular type of ion exchange, | project managed a one-year trial and

with a process scientist carried out tests on a pilot scale plant and a filter pilot plant. | designed and commissioned

the filter pilot plant. The trial proved the ion exchange process would work.

Designs for the three options were produced. My input included:

" modelling all the processes on site so the designs were integrated into the existing site;

"  specifying the design parameters for each technology;

®  working with suppliers on process guarantees;

" designing associated processes such as chemical dosing, chemical storage, sludge treatment and
waste treatment;

®  producing a scope list for use by other discipline engineers and estimators;

" outlining how the processes would be operated so operational costs could be estimated;

" calculating the embodied and operational carbon.

The designs produced allowed each option to be accurately estimated and the ion exchange process achieved the

lowest whole life cost making substantial budget savings. A further example of technical evaluation is a review of a

supplier's mass and energy balance for improvements to an advanced digestion process.

ﬁ 1. I carried out a series of experimental design to establish the best conditions and the minimum amount of

TEl reagents required for optimum product yield and quality, in the lab. This experimental design work involved

g a series of tests designed using a combination of the following parameters: varying agitator speeds, varying

'-” temperature, addition rate, material concentration, use of catalysts at different times into the reaction. Several
campaigns were run in the pilot plant. The results saved the company millions of pounds on the production
of a pharmaceutical product. | was given an incentive award for achieving excellent results.

2. The Provision and Use of Work Equipment Regulations (PUWER) requires a risk assessment to be carried out
on every piece of work equipment and should be in date. | was tasked with writing a procedure for the site,
as there wasn't a procedure in place and not all equipment had an assessment in place. The site procedure
for carrying out work equipment risk assessments was tested before the procedure was implemented as a
site procedure. These assessments are now carried out on new equipment by project engineers and myself at
various stages of the project life cycle. This assessment is also carried out during 1Q/0Q of equipment.
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Example 3

Alterations to an aged softened water distribution system were required to remove redundant pipe routes and
provide new sections to supply additional equipment. | reviewed the pipework layout, identified which sections
could be removed or altered to reduce overall flow requirement, and surveyed the existing user points on the
system to determine the required delivery rates at each point. |then determined the duty required from the
distribution pump to feed the revised system. | discovered that the existing pump would not be capable of feeding
the required concurrent user points while maintaining the required minimum velocity for a water distribution
system in the return leg of the ring main. With a very short expected lifetime for the system on site, and a limited
budget, one of the primary aims was to minimise the requirement for new equipment - hence | identified that a
spare pump installed in the distribution system could be operated in parallel with the duty pump to boost the
available flow. This had the additional benefit of eliminating the risk from the inherently non-GMP design of the
existing duty and spare system, so contributing further to the secondary aim of the alterations - improving the
GMP design of the pipework system.

On commissioning a CIP (clean-in-place) system for a liquid sachets filling line, the team had identified that they
were continually running out of cleaning fluids during the desoiling phase of the system - the single pass flow out
of the CIP supply skid was greater than the feed rate to the skid, and there was not sufficient buffer capacity to
maintain the output flow for long enough to clean the four different sub-routes of the filler product lines in series,
some of which required high flowrate to scour pipes and some high pressure to rotate sprayballs. | revised the
cleaning cycle valve sequencing in order to change the order of route cleaning and also to first desoil the main 4"
feed pipework to the filler as a single pass clean. | then altered the remainder of the desoil stage to operate with
the 4" line circulating the bulk of the fluid back to the skid and divert only the required proportion to complete the
single pass desoil stages within the filler itself. This allowed the CIP skid to maintain the required pressure to
operate the sprayballs within the filler while maintaining the flowrate high enough for the other stages.

Example 4

As part of the design of a new product storage and liquid transfer system, | proposed a pipework arrangement to
allow completely independent cleaning of two feed lines feeding the same bottling line. The key difficulty was
finding a method to allow the route that was not in use to be cleaned without leaving any "dead zones", however
small, between the valves within the linking manifold. After review of several initial proposals that either over-
complicated the problem or did not meet requirements, | developed and worked through several iterations with
the equipment supplier before approving the final P&ID for implementation on site.

One of the manufacturing processes | had responsibility for created several tonnes of liquid washout waste for
each campaign, requiring costly disposal. The washouts were required to eliminate flavour taint between near-
identical products from liquid left trapped in the pipework between mixing, storage and packaging line. | realised
that the main problem was due to the poor drainability of the pipework, hence requiring a rinse to displace
trapped liquid - | redesigned the transfer pipework to improve drainability; the new design also incorporated an
adjacent mixing tank to implement a "flip-flop" production system that would reduce the washout requirement by
70% by eliminating the need to transfer liquid into (and hence clean) storage tanks.

I reviewed product licence details for a batch process and realised that there was a "quick win" on batch time that
could be implemented - pump rates for transferring premix phases between vessels were not specified within the
licence, however they had all been fixed at the low settings specified for the finished product. | created trial
documentation and detailed product risk assessment (rationalising the increased shearing of the product
suspension, and potential for increased aeration of the final product mixture); my team then completed a
production trial with the revised pump rate and confirmed there was no effect on product quality. The change was
rolled out to all other recipes resulting in a 10-minute batch time reduction, allowing for 2.5% increase in
production capacity with no additional cost.




