



Summary.
This report is a reflective piece of writing that looks at a project that I took part in. A team was created with the objective of updating and improving the planning and execution procedures within Vale Clydach, as they had not been reviewed in over 15 years. This team was created by the Head of Plant who asked that we research new procedures that would be suitable to implement within our company. 
We had a new set of procedures provided to us by the Headquarters in Brazil. This was a 120-page document covering many of the in-scope items given to us by the Head of Plant. This allowed for us to spend more time researching other in-scope items such as reviewing the working times. With the result that although team members had sufficient working hours, supervisors were already working at least an extra half hour a day by starting early or finishing late, they would later record this as lieu time. We obtained agreement from the Head of Plant for them to be remunerated for the extra hours worked. 
Since this project has been completed, a number our recommendations have been implemented. A new role named the ‘Scheduler’ has been created to schedule all of the work provided to them by the planner. This was originally a task completed by planners however, we found that their workload was already too much to complete during their contracted hours. A new planning office has been prepared for the planners, the scheduler and the apprentice to move into. 
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[bookmark: _Toc40251123]Introduction.

I began in September 2019 as an Apprentice Planner at Vale Clydach, where nickel pellets and powder are made using Carbonyl gas in a process created by Ludwig Mond. During the first few weeks in this position, I was asked to become part of a project that will directly impact my role and others within the company in the future.
[image: ]The table below shows the team members:Table 1 – Table of Project Members.

The original team was created by the Head of Plant and conveyed via a PowerPoint presentation (Appendix 1). The purpose was to review the current maintenance planning and scheduling to identify any shortfalls and recommend improvements to the system. 
This report concentrates on four main areas:
Planning, Motivation, Teamwork/Communication and Management.
The team attended a weekly meeting lasting a minimum of one hour over a four-month period. 

1.0 [bookmark: _Toc40251124]Report.

1.1 [bookmark: _Toc40251125]Planning
The project planning stages began early on to give the team direction. The Apprentice Planner was not invited to the first meeting due to just starting at the company; however, minutes of the meeting were taken (Appendix 2). 
During this meeting, the Head of Plant appointed the Engineering Systems Supervisor and Instrumental/Electrical Supervisor as team leaders after outlining the desired outcomes from the team which were to streamline and update the current planning process as it had not been reviewed in over 15 years and was insufficient for current industry requirements.
As a part of this meeting, an Ishikawa diagram, was created so that the root cause of many of the problems on this plant could be seen. First developed by Kauro Ishikawa and also known as the fishbone diagram,
“The Fishbone Diagram enables teams to consider why a problem has occurred and search for the root causes”
Cox & Sandberg [1]
Cox & Sandberg [1] breaks down the four main steps to utilise a fishbone diagram, listed below:
1. Define the Problem.
2. Add major cause categories.
3. Brainstorm causes.
4. Keep asking why.

Using these steps, it was found that the Planning and Execution were the causes, mainly planning as the execution cannot be conducted until the plan is in place. The Fishbone diagram created is shown in Figure 1 below:
[image: ][bookmark: _Toc40087441][bookmark: _Toc40118357]Figure 1 – Team Project Fishbone Diagram.

Problem solving is key in the planning stages of this project. Complex problem solving allows for a project plan to stay on track and for goals to be met. Eichmann, et al. [2] defines it as the ‘ability to solve complex problems is an essential competance in both education and in everyday life’ and also states that ‘planning cannot be observed’ but is ‘inferred from behaviour’ suggesting planning may not be directly seen or praised by supervisors, but is vital to the outcomes of a project. 
“In the absence of strategy, there is no reason to engage in formalized strategic planning”
Mintzberg [3]
This statement suggests that without a method already in place, the planning process cannot begin Mintzberg [3] also states that a plan has two purposes; media for communication and as a device for control. 
During the planning stage of this team, we discussed the original Powerpoint expanding on outcomes  within the remit. The main target of the review was to agree a new and updated set of planning procedures, whilst also considering the execution. On the powerpoint, the review had [image: ]some items that were ‘in scope’, items to be reviewed and agreed upon, shown below:
[bookmark: _Toc40118373]Table 2 – Table of items to Review.
Also contained are out of scope items, not as important but should be considered for any further teams taking on a similar project. 
[image: ]Using these outcomes, a Gantt Chart was created (figure 2) tracking the project progress, to be updated with any new or additional targets not previously considered. [bookmark: _Toc40087443][bookmark: _Toc40118358]Figure 2 – Gantt Chart

Due to the size of the Gantt chart, only the general headings have been shown above. However, the full Gantt chart has been shown in Appendix 3. To differentiate between the meetings and the outcomes, the colors have been changed so that each can be clearly seen. The final task has been highlighted in green to indicate the end of the project.

1.2 [bookmark: _Toc40251126]Teamwork/Communication
Teamwork and communication were a significant aspect within this project. All individuals who would be directly impacted by the outcomes of this project were involved in its development. Table 1 lists every regular member of the team and their role within the company. 
[image: Belbin's team roles]The project involved team members with a variety of roles throughout the company and each wanted the best for their areas and process. Communication and teamwork became vital and had to be considered carefully. 
There are nine Belbin roles that have been summarised and shown in Figure 3 below:[bookmark: _Toc40087444][bookmark: _Toc40118359]Figure 3 – Belbin Team Roles [4].

University of Cambridge [4] explains that the Belbin roles were first developed by Meredith Belbin in 1981 and were ‘designed to define and predict potential success of management teams’. Each role can be put into one of three groups. The first group is ‘Action Orientated’, for a person who wants to get things done. The second group is ‘People Orientated’, focusing on working with others and leadership roles. The third group is ‘Cerebral’, concentrating on research and problem solving. A good team should have at least one of each role within it. However, one person can cover multiple roles.
“A group may be defined as two or more people who interact and influence another”
[image: ]Sommerville & Dalziel [5][bookmark: _Toc40118374]Table 3 – Belbin for Project Members.

Most project team members have since been categorised into their most applicable Belbin role, their evaluation has been completed and shown above (Table 3). Only eight of these nine roles could be evaluated due to the questionnaire used, the self-perception inventory evaluates Implementor, Co-ordinator, Shaper, Plant, Resource Investigator, Monitor Evaluator, Team Worker and Completer Finisher but excludes the specialist role. This could be due to there being two versions of the test, the original being used to evaluate the team, uses a 56 item inventory, whereas the newer version comprises a 70 item inventory. These perception inventories are used extensively throughout the UK and are necessary for the ‘identification of particular team roles and the individual’s preponderance for the identified roles’ as noted by Sommerville & Dalziel [5]. 
[image: ]We compared our results to the one provided in the Self Inventory Test shown below:[bookmark: _Toc40118375]Table 4 – Belbin Table Indicators [20]

Comparison of these two tables identifies who is most suitable for each role. In table 3, the three or four strongest roles for each member have been highlighted in green and the highest score for each role highlighted in yellow. Unfortunately, four members of the team were unable to take part in the test. Two of the roles were not within any members top three, meaning that whoever has the highest score in those roles would have to cover it. One of the members who did not complete the test may have covered these roles. We did however have one extra person take part in the test as he attended and contributed to some meetings. In total eight people took part in the self-perception inventory. 
Effective communication is extremely important within a team, so we had to ensure that communication between members of the team did not become constrained and was correctly interpreted by each member. With a limited time frame, it was significant that each meeting was used for its intended purpose, not resolving misunderstandings of communication. Kwiek [6] states that ‘communication is fully flexible within this constraint’.

1.3 [bookmark: _Toc40251127]Management.
Management was a critical aspect of this team. The members of the team considered as managers were tasked with directing each meeting and ensuring that we kept on task, with no deviation from the central topic. Although digression was sometimes useful, allowing us to consider aspects which were detrimental to the outcome of the team. 
The management members were also important for the timing aspects, as they kept track of our progression and whether we were hitting targets. A plan was developed for the duration of the team, as shown in the Gantt Chart (figure 2). Epstein & Harding [7] agree that an action plan should be developed but also state that it needs to be agreed upon by members. They note that this can promote team buiding which will ultimately help the team function better.
As a team, our final outcomes were presented to the Head of Plant, who had some input into several meetings when required, suggesting that he is Participative manager. Miah & Bird [8] explain that a participative management style is someone who “makes decisions by consensous and sets organisational goals only after all involved members are consulted and their opinions are thoroughly considered” which is why this team was originally created. Olmedo-Cifuentes & Martínez-León [9] sampled 148 employees of an accounting audit firm based in Spain and found that “strong participative management style promotes a better perception of reputation”.   This agrees with Rolková & Farkašová [10] who stated “Participative management style is management style positively associated with high level of job satisfaction” at the beginning of their study. The intention of their study was to discover how employees reacted when given more opportunity to participate in high level decision making. However they found that employees did not get the chance to participate in decision making. This is why the Head of Plant asked employees from different areas to take part in this project. 


Grace College [11] states that there are six types of management styles:
	Autocratic – No input from subordinates.
	Consultative – discusses with employees but ultimately has the final decision.
	Persuasive – makes decisions based on persuasion from subordinates.
	Democratic – decisions based on a majority vote.
	Laissez-faire – only provides guidence and allows decisions to be made by the majority
Management by walking around – gathers information from employees that are able to stop the problem. 
The Head of Plant is primarily a consultative manager as he is responsible for the entire plant and not just certain areas of it.
Both team leaders required some form of conflict management, an essential skill which when used effectively negative impacts of arguments can be minimized [12], therefore not ultimately affecting the team. Without a sufficient level of management skill, conflict could become destructive and cause problems for the team. Crouch & Yetton [13] states that “managers with good conflict management skills benefit by bringing their subordinates together” supporting the need for a high level of conflict management within a team. Summerell, et al. [14] suggests “humility is one state with the potential to reduce anger and aggression” and in their discussion wrote that “humility significantly reduced aggressive motivation as measured by explicitly aggressive items”. Indicating that any confrontation met with humility is less likely to be elevated to a more aggressive argument.



Multiple management styles should be considered within different work structures. Caramela [15] explains the structre created by Henry Mintzberg, stating that there are five organisational types:
1. Simple Structure.
2. Machine Bureaucracy.
3. Professional Bureaucracy.
4. Divisional (Diversified) Form.
5. Adhocracy. 
Our team worked mainly as a machine bureaucracy, each week members were given separate tasks to complete by team leaders, to be investigated and presented in later meetings. A decision on implementation would then be made as a group. 

1.4 [bookmark: _Toc40251128]Motivation.
Motivation is a contributing factor within a team, a member without motivation to complete the goal, can only accomplish limited work. Schunk & DiBenedetto [16] writes that “Motivated actions depend heavily on expected positive consequences for performing modelled actions”. In our case the “positive consequence”  was improving the planning process. 
Abraham Maslow created a hierarchy of needs in 1943, identifying factors that affected the motivation of people, which has since been updated and refined in 1987. McLeod [17] has reiterated the five needs and given an explanation and examples of each:
1. Physiological needs – Food, Air, Sleep, etc.
2. Safety needs – Security, Stability, Order, etc.
3. Love & Belongingness needs – Trust, Intimacy, Friendship, etc.
4. Esteem needs – Achievements, Status, Independency, etc.
5. Self-actualization needs – Personal Potential, Personal Growth, etc.
However, these needs are flexible and most behaviour is motivated by at least one or more of them.
McGregor [18] evaluates Maslows theory, providing a new perspective, calling it “Theory Y”. He states that “the motivation, the potential for development, the capacity for assuming responsibility, the readiness to direct behaviour towards organisational are all present in people” indicating that it is up to managers to encourage people to recognise these characteristics themselves. 
Story, et al. [19] identifies two forms of motivation. Intrinsic motivation refers to someone motivated by internal rewards, such as work satisfaction whereas extrinsic motivation is someone motivated by external factors, such as money. This project was determined by intrinsic motivation to improve our planning process and there were no particular rewards for any member. This would lead to working time being shortened, less unnecessary expense, fewer breakdowns and nickel production would be improved. 

2.0 [bookmark: _Toc40251129]Conclusion/Recommendation.
[image: ]This project began in September 2019 and concluded in December 2019. There was a total of 15 meetings, which focused on the in-scope items. During this period, several aspects were investigated so that as a team, we could present a process to the Head of Plant and upper management members. We had to ensure that all aspects outlined in the original presentation were covered (Appendix 1). Our solutions for each are shown below: 
[bookmark: _Toc40118376]Table 5 – Table of Proposals. 

We suggested a three phased approach, so that all major changes could be tested individually. The full presentation has been provided as Appendix 4.
Part of phase 1 was for all planners to be relocated to one office instead of being in separate areas. A SWOT analysis (appendix 5) was created to identify the positive and negative aspects of the proposal. Ultimately, it was decided that this would have a positive affect on the planning process. 
Much of Phase 2 is a set of recommendations including that meetings should be held at a time when everyone is most likely to be available and better communication when unable to attend, due to unexpected occurrances on plant. Extra items identified need further investigation and testing. For example, introducing pictures of components into the stores delivery system was investigated by our team, but not within the scope, we briefly considered it and then moved onto more important items that were within the scope. 
Phase 3 is an ongoing discussion and review, from which any adjustments will be implemented when the first two are working efficiently.
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Maintenance Planning & Scheduling

Team Kick Off meeting

D. Poland





image12.png
Base Metals North Atlantic Operational
Strategy

Integrated Operations Scheduling (I0S):

Through technology, we are increasing the level of planning detail to better
predict and manage our workflow and maximize the potential of our assets. By
better planning and integrating discrete tasks into an overall workplan, we will
reduce waste in our business and unplanned downtime and achieve significant
productivity gains.

Integrated Asset Management:

We are moving from a state of being reactive in how we manage maintenance, to a
state where we are predictive and operate safely and reliably. The work we are doing
will allow our assets to talk to us regarding their health through the use of data,
telemetry, analytics and artificial intelligence (Al). As equipment approaches failure,
integrated processes and systems will be triggered such that all necessary
equipment, parts, tools and information is ready and available to execute work
with precision. Unplanned intervention will be a rare exception, and not the
norm.
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Team Purpose

To review the current maintenance planning and scheduling practices at
CNR, identify shortfalls and implement improvements to improve the
effectiveness of the system and those who work in it.

_ outofSeope

Maintenance Planning Meeting Schedules Current MTS content and schedules
Working times (Start/ finish time for roles) Stores Access Procedures

Work Order Creation (Who can) New software/ CMMS

Workspaces/ locations Safety Management Systems

Current Work Order Process Budget Allocation

Maintenance Review Meetings Organizational Structure/ role head count

Work Prioritisation

Role responsibilities within the system
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CNR- The Need for Improvement

Vale are moving a business in a direction where we become far more predictable
and a refinery can not be predictable without reliable assets and the only downtime
is planned

Year to date we can see that our maintenance work has not been predictable

Even before the major issues (April and beyond) we achieved only 62% scheduled
work

Target 88 88
% PMS Completed
i folerance Actuel - ---

.
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et ﬂ--ﬂ | = |
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% Scheduled Work
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Team Commitment

Team Meetings Minimum 1hr per week

Action progression/ completion Upto 4 hours per week

Interim progress reports Summary Presentation every 4" meeting

Information Sharing MS Teams
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Project Output

The team will need to deliver:

1.

A new procedure to replace RAPO4E/ WI02, detailing the system and
supporting activities, roles & respon3|b|l|t|es

. A platform for sharing the daily work being undertaken by all maintenance

teams, detailing the task, the projected hours, the work priority and end of
day status

. Atraining package for all key stakeholder so they understand how the new

system will work

. A means of issuing work to staff that is timebound and a measurement of

how they perform against that target

. A system for developing effective BOMS

. A set of KPIs, beyond the Vale VPS requirement that clearly details planning

accuracy, staff utilisation and productivity

. An effective way of ensure spare parts are available before work is issued

. A set of recommendations that the team feel will improve maintenance,

practices, but are beyond the teams scope
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Planning and scheduling Team

Meeting 1

Attendees — DWP, NH, SG, AW, DA, R, RS, LW, PB, JD

Apologies - CT

Date —11-09-19

Darren Poland — Opening comments

1. DWP opened the meeting with a summary of the reasons why the Project team has
been formed and the expectations and benefits for why improvement is needed.

2. Appointed N and CT as Team Leaders

3. New planning apprentice to be invited to next mesting

‘Summary of Team Discussion

1. Weekly mesting to be on Wednesday on 1pm - 2.30pm.

2. Free  open discussion of the team challenge

3. Briely reviewed the existing procedures in RAPOSE/WI0? to establish how close do
we follow them. ACTION — All team member to review procedures by next mesting
for familiarisation.

4. It was quickly established that the existing procedures were not closely followed.
Different departments approached the planning problem in slightly different ways.

5. To establish where the process i faiing it was agreed that the ISHAKAWA Cl process
would be performed on the “Planning & Scheduling process "& “Execution process *
See diagrams below for ISHAKAWA suggestions.

6. Following this the team would analyse the information produced and summarise the
main areas that need attention.

7. The procedure then would be reviewed / modified considering the highlighted issues.
from ISHAKAWA,

8. This was not discussed at the team mesting but NH to draw up a Gant chart of Team
activities with an End of year deadiine in mind. ACTION — NH to produce a suggested
(GANT chart by next meeting.

Pagetof2  252words [ L] B - 1 + 80%
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Maintenance Planning & Scheduling

Final Presentation

Team Output 181122019
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Team Process

The team consisted of

Dai Amour, Paul Benbow, John D’Angeli, Steve Grabham, Neil Hopkins, Rhys
Jones, Rob Shields, Chris Thomas, Damian Thomas and Alun Williams

The team arranged to met once a week and have met 15 times since 11t
September.

All information has been shared through teams, minutes kept and actions
assigned each week.

We have looked at satisfying the outputs and addressing the ‘in scope’ items.

Taken a multi phase approach
* Phase 1 to be implemented in Q1 2020 and reviewed
* Phase 2 to be progressed and implemented by Q3 2020 and reviewed

* Phase 3 to be established after phase 1 and 2 are complete
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Team Purpose - Final

In Scope Proposal

Reviewed and Updated — Trialed and new

Maintenance Planning Meeting Schedules schedule agreed

Working times (Start/ finish time for roles) Proposal in place

Work Order Creation (Who can) Discussed and remain in place for now

Workspaces/ locations : — Relocate
planners upstairs

Reviewed and Updated — NA WM Process to
be implemented

To be decided — Format, intention and
attendees

Current Work Order Process

Maintenance Review Meetings

Work Prioritisation NA WM Process to be implemented

Role responsibilities within the system Reviewed, Updated and Agreed
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Project Output — Final

The team will need to deliver:

1.

A new procedure to replace RAPO4E/ WI02, detailing the system and supporting activities, roles &
responsibilities — . , NA Work Management Process and Roles and
Responsibilities adopted. Implemented a . and new process will free up Planner
time.

A platform for sharing the daily work being undertaken by all maintenance teams, detailing the task, the
projected hours, the work priority and end of day status. — New CIE planning dashboard

and . The dashboard is being rolled out to the refinery (M1 and M2 first).
Recommend this is implemented across the whole site in Q1 2020.

A training package for all key stakeholder so they understand how the new system will work -
Awaiting training documentation from NA on new Work Management process. We can use the
documentation provided to produce a training package to present to all by the end of January 2020.

A means of issuing work to staff that is timebound and a measurement of how they perform against that
target - Included in point 2 above

A system for developing effective BOMS — with the review of the Maintenance
plans and also to incorporate the new kit delivery system in stores. (Kit delivery system needs to be
implemented)

A set of KPIs, beyond the Vale VPS requirement that clearly details planning accuracy, staff utilisation
and productivity - Included in point 2 above

An effective way of ensure spare parts are available before work is issued - Included in point 1
above in planning package and implement the new kit delivery system.

A set of recommendations that the team feel will improve maintenance practices, but are beygnd the
teams scope - VALE
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Phase 2

.

Amalgamate Area 1 and 2 technicians so just one Refinery Mechanical Maintenance
Crew

Introduce change to working times — agreement from HR and Unions
Establish contractor/planner interaction — who manages the contractors in the future

Tablets for controls rooms for entering times/data — generating tasks? Wi-fi in control
rooms. Just add tablets to control rooms

Area 2 Co-Ordinator to be Vale

MP need to be reviewed
— Add BOMs

— Times

— REASON for plan

Add photos for all stores items to allow for Planner to accurately select correct
components

Decide and establish customer KPIs to improve asset reliability
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Phase 1

Implement the Work Management Process
Confirm priorities for Maintenance Plans.
Implement Training/Awareness starting 315t January 2020

Planner location - relocate to one place
* RCM room could be converted to house all 4 Planners (including
apprentice)

Add scheduler to system — One scheduler to cover all scheduling plan
— Scheduler to also be responsible for KPIs generation

No Ascom for Planners — no longer first port of call

Confirm Separation out Roles for Planners/Co-Ordinator

Covering Planner/Scheduler would be a Crew Member from one of the teams

Measure wrench time
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Working times — Maintenance day crews

Proposed Work Crew Times

Clock in by 7.30am

Should be ‘ready for work’ for 7.45am

7.45am — 11.30am ‘on the job

11.30am — 12.30pm lunch

Should be ‘ready for work’ for 12.30pm

12.30am — 2.45pm ‘on the job’

2.45-3-00pm job feedback - List out the times and reasons

3.00pm shower time

This is 6.00 hours ‘on the job’
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Working times — Maintenance day crews
Current situation

Clock in by 7.30am

Ready for work

8.00am — 8.45am ‘on the job’
9.00am - 9.30am breakfast
9.45am -11.45am on the job’

12.30am — 12.45pm lunch

Should be ‘ready for work’ for 12.30pm

1.00am — 2.45pm ‘on the job’
3.00pm shower time

This is 4.30 hours ‘on the job’
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Working times — Maintenance Supervisors

Proposed Supervisor Times — Subject to trial

Clock in by 7.30am

Should be ‘ready for work’ for 7.45am
7.45am Execute daily schedule
Screen Emergency work

Adjust Plan daily schedule

11.45am — 12.15pm lunch

Should be ‘ready for work’ for 12.30pm
12.30am — 2.45pm ‘on the job
2.45-3-00pm job feedback

3.00pm shower time
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SWOT Analysis — Engineering planning room share

Strengths
Share knowledge of current process conditions

Remove distractions such as technicians asking about current week’s work
instead of asking supervisor

Availability of support from System engineering. Drawings etc.

Weaknesses

Less knowledge of current affairs(execution of plan and reactive work)

Less support for supervisors(no one available in office to order spares
when supervisor is on site)

Less communication from technicians(word of mouth better than job
card information at times)

Harder for planner to cover supervisor if not up to speed on current
plant conditions

Opportunities
Easier to have joint meeting with process every week
Standardise the way we plan and report work undertaken

Better understanding of work being planned in different area’s throughout
the refinery

Opportunity to cover each others role

Threats
Isolation from planners maintenance team

Distractions from different and multiple conversations

V VALE
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