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Introduction

Introduction to Vaccine Supply Chains: Using a Systems
Approach & Systems Modeling

A course on vaccine supply chains, supply chain modeling and how to use
HERMES (A Highly Extensible Resource for Modeling Supply Chains)

What is a supply chain?

A supply chain is the complex system of equipment, vehicles, personnel, policies and processes
needed to deliver a product from its point of origin to the consumer or population.

Why are vaccine supply chains important?

As described in “The importance of vaccine supply chains to everyone in the vaccine
world”, '? even the most effective vaccine cannot have any impact on human health without

a properly functioning supply chain. Understanding and addressing this system is critical to
ensuring the full impact of vaccines. Everyone involved in vaccine decision-making plays a
role in this system, from manufacturers who develop and package the vaccine to funders who
finance the vaccines to policymakers and public health officials who help ensure a healthy
population. For each of these groups, taking the supply chain into account can guide informed
decisions about the design of vaccines and vaccine programs to better match the system.

Focusing extra attention on supply chains has led to advancements in other industries. Many
companies in the food and retail industries employ or consult supply chain experts regularly to
ensure that their supply chains run effectively and efficiently. Additionally, product design often
occurs with supply chains in mind. The packaging, size, shape and composition of the product
facilitates its storage and delivery. Examples include furniture stores developing pieces that can
be shipped in component parts more readily and food manufacturers adding preservatives and
developing dried and compact versions of food.

By contrast, evidence suggests that vaccine supply chains have not received the same degree
of extra attention. Studies have shown that many vaccine supply chains around the world have
substantial constraints and bottlenecks and are not delivering vaccines to many of the people
who need them.? Supply chain issues have hindered efforts to control, eliminate or eradicate
diseases such as polio and measles.* While supply chains in many low and middle income
countries may have the most substantial problems, many vaccine supply chains in high income
countries face challenges as well.
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Why is computation simulation modeling needed to better understand vaccine supply
chains?

Unaided by technology, humans can struggle to appreciate and understand complex systems.®
Modeling is essentially using mathematical equations or computational programs to represent
the components, relationships and processes in a system. A computational model can then
serve as a “virtual laboratory” to help better understand how a system operates and test the
effects of different changes within the system. Using data and information on storage, transport,
vaccines and personnel along with data on how these factors work together, a user can use our
HERMES software to create a computational simulation model that represents all of the compo-
nents and processes of the vaccine supply chain to help users view the system as a whole.
Without this computational system, it is far more difficult to diagnose system vulnerabilities, coor-
dinate operations, develop solutions and anticipate the impact of changes in the system or new
technology. HERMES can project what may happen if things stay the same or circumstances
change so that appropriate modifications can be made.

What is HERMES?

HERMES is a software program that allows users to generate a detailed computer simulation
model of a supply chain. The model can serve as a “virtual laboratory” for users to evaluate a
supply chain and test the effects of implementing different potential policies, interventions, prac-
tices and technology changes. The vaccine supply chain is one example of the various supply
chains HERMES can be used for. HERMES for vaccine supply chains can help decision makers
(e.g., policymakers, decision-makers and planners within health ministries, vaccine supply chain
logisticians, vaccine manufacturers, and funders that deal with vaccine supply chains) answer a
variety of questions such as:

« What will be the impact of introducing new technologies?
« What are the effects of altering the characteristics of health products?

« How does the configuration and the operations of the supply chain (e.g., storage devices, ship-
ping frequency, personnel or ordering policy) affect performance and cost?

« What may be the effects of differing conditions and circumstances (e.g., power outages, delays,
inclement weather, etc.)?

« How should one invest or allocate resources most effectively resources (e.g., adding refrigera-
tors vs. increasing transport frequency)?

« How can product delivery be optimized?
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Figure 1- HERMES Modeling Process & Outputs

What are the learning objectives of the tutorials?
1. Identify each of the components of the vaccine supply chain system

2. Understand the complexities of the supply chain and how each component interacts with
each other

3. Describe common vaccine supply chain system issues
4. |dentify and assess the critical measures of a vaccine supply chain’s “health”

5. Understand the benefit of modeling in assessing the vaccine supply chain system, and testing
changes to the system
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How are the series of tutorials organized?

The 7 tutorials will walk you through the steps involved in building and using a HERMES model
of a vaccine supply chain. This will help you understand the structure and operations of a
vaccine supply chain and some key vaccine supply chain principles.

Tutorial 1: Creating a New Vaccine Supply Chain Model

This tutorial will take you through building a vaccine model in HERMES. Through this tutorial you
will learn the different components of the vaccine supply chain and how they fit together.

Tutorial 2: Running Your New Model & Viewing Results

This tutorial will teach you how to run your vaccine supply chain model. Through this, you will
learn different measures of supply chain performance and operations and how seemingly small
changes in the system can lead to significant effects.

Tutorial 3: Introducing or Changing Vaccines

A common question is whether a supply chain can handle the introduction of a new vaccine and
what the effects may be. For example, previous studies have shown the challenges countries
may face if a new vaccine such as Rotavirus (RV) is introduced.® In this tutorial, you will learn
how to customize a new vaccine or change the characteristics of a current vaccine in the supply
chain model and determine the potential obstacles and effects.

Tutorial 4: Adding, Removing, and Changing Storage Devices

Increasing storage capacity is a useful method for reducing bottlenecks in a supply chain, but
achieving the desired outcome means knowing at which level to introduce these devices. In
this tutorial, you will learn how to make changes to the available storage devices across a given
supply chain level and determine the potential effects.

Tutorial 5: Removing A Level From The Supply Chain

Supply chain redesign, which includes restructuring the number of levels in a supply chain, may
help improve efficiencies in vaccine delivery. In this tutorial, you will learn how to make changes
to your model by removing a supply chain level and adjusting the policies that determine how
vaccines are shipped.
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Tutorial 6: Modifying Transport Characteristics by Level

The type of vehicle or mode of transport one uses, the policy that dictates ordering and moving
a product and geographic characteristics can all have a significant impact on the performance
and efficiency of a supply chain. This tutorial will walk you through making changes to trans-
port routes in your model. The experiment will allow you to choose a collection of routes based
on what supply chain level the routes originate at and which supply chain levels the routes

run between. You can then specify operations to perform on the routes, such as increasing
frequency of trips or changing the vehicle type.

Tutorial 7: Introduce Transport Loops

Transport loops can be more efficient and provide more reliable shipping of products than
routes that only make one delivery at a time because they require maintaining a smaller fleet
of vehicles that can potentially travel shorter distances and provide a more regular shipping
pattern. However, transport loops may also require larger vehicles with additional storage
volume which may be more costly to operate and maintain. This experiment will take you
through a series of screens that will ask you between which supply chain levels you would like
to create transport loops, the number of locations per transport loop and the vehicle that you
would like to use for each loop.

INSTALLING HERMES SOFTWARE:

Step 1. If you haven't installed HERMES on your computer yet, please go to the HERMES [nstal-
lation Instructions to find out how to do so. One you have installed HERMES on to your computer
you can proceed to step 2.

Step 2: Find the HERMES application icon on either the desktop or the START menu.
Step 3: Double click the HERMES application icon to launch HERMES.
Step4: If a Registration Screen appears, please complete the information requested.

Step 5: You should then be taken to the Welcome Screen for HERMES.


hermes.psc.edu/release/current
hermes.psc.edu/release/current
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HERMES Tutorial: Creating a new model

Tutorial 1 Creating a New Vaccine
Supply Chain Model

This is the first tutorial for the “Introduction to Vaccine Supply Chains: Using a Systems
Approach & Systems Modeling” tutorial series. This tutorial will provide an overview of the
vaccine supply chain system and introduce you to simulation modeling as a tool to visualize,
evaluate and experiment with vaccine supply chains.

Through our HERMES model, this module will walk you through the construction of a virtual
supply chain. HERMES is based on real-world data from the expanded program on immuniza-
tion (EPI) vaccine supply chain in Gaza Province, Mozambique. This tutorial explores each of the
components of a vaccine supply chain through a hands-on approach. You will build a model of
your own in order to conduct baseline and experimental simulation runs.

This example model will include the Gaza provincial vaccine store, two district stores in Cidade
de Xai-Xai and Massinger, and 11 health centers in these districts. You will be able to build a
model with detailed representations of the storage devices, personnel, vehicles and associated
operating costs at each location, as well as the transport routes and shipping policies between
locations, and the vaccine vials flowing through the supply chain. Additional tutorials alter this
wexample model to produce and run experimental scenarios to assess the impact of changes
such as introducing new vaccines, removing a supply chain level, adding storage capacity, modi-
fying shipping policies and introducing shipping loops.

HERMES MODEL CREATION GUIDED WORKFLOW

Part 1: Getting Started

Note: You should already have HERMES downloaded and opened. Please see here if you
still need to download and open prior to starting step #1.

1. On the Welcome Page, click “Create or Upload a New Model”
2. Click on “Create a New Model” in the dialogue box
3. Enter “tutorial_newmodel” when prompted for model name then click the “Create” button.


http://hermes.psc.edu/release/current

HERMES Tutorial: Creating a new model

Part 2: Supply Chain Structure

The structure of a supply chain is the hierarchy of locations between which products travel to
reach the population. The structure of a national vaccine supply chain often starts with a central
store that receives vaccines from the manufacturer. Beyond the central store, a supply chain may
contain regional or provincial hubs, state stores, district stores and local stores such as health
posts to optimize outreach. The structure of a supply chain can have various effects on the func-
tion of the supply chain.

To begin:

1. Select 3 from the “Please select
the number of levels in the
supply chain” dropdown

i TR " 2. Click the “Next Step” button

3. Rename:
. 5 Level 1to “Province” — this is
MES 5 Supply Chain Sruchi T ————————————— Where VaCC|neS Wl” enter the

i ST model

pRa— ‘ Level 2 to “District” — this level
both receives and distributes

vaccines

Level 3 to “Health Center” — this

is where vaccines will be admin-

istered

4. Click the “Next Step” button

oh of th

10
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Fie Tdt View History Dookmarks Tools ik

rrr——— " 5. For the number of locations:
' — . Set Province Level to 1
B — Set District Level to 2

What is the supply chain structure of the "tutorial newmodel” model? Set Health Center Leve| to 11

6. Click the “Next Step” button

& characteristics of the supply chain structure (e.g.. add/subract levels, or shipping policies/frequency/distance.

Part 3: Shipping Details

The shipment policies between each level can differ based on transport availability and other
factors. In our example, most or all locations at each level (Provincial, District and Health Center)
receive the vaccines via delivery instead of traveling to a higher level to manually pick up the
vaccines. The shipment sizes for each delivery is based on demand rather than a fixed quantity.
These shipments are delivered at a fixed monthly interval, rather than allowing extra shipments
as needed.

Each of these shipping details can be changed in the model with direct and indirect effects. The
HERMES model allows the user to set the policy not just between each level, but between each
store, based on available data or interest.

e it iew  Vistory - Rookmarks Tools Help

7. The policies described above
are preset for this example
model.

Please select “Next Screen”

NOTE: In addition to shipping policies (direction, quantity, frequency), shipping time is an
important consideration when considering the effectiveness of a supply chain. The time to ship
between places can be effected by geographical distance as well as road and weather condi-
tions. Simulation modeling via HERMES allows the user to set the time between each level and
store based on available data or assumptions.

11
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Dle [t View Hatory Bookmads Took Lidp - o x

——— 8. What is entered in the “Edit

: o -3 ; Shipping Times” page will be

= . modified later because shipping
e et v times and distances vary for
individual routes, but for now
input the following approximate
averages for this model then
click the “Next Screen” button.

nnnnnnnnnnnnnn

Parameters Province to District District to Health Center
Average Time 2 hours 1 hour
Average Distance 130 km 30 km

Part 4: Location Names

Dle [t View Hatory Dookmeds ook Lich

o | 4 et x| ‘I ‘e e v+ 9. The “Make Adjustments” page
i e B allows details to be entered for
individual locations, including
location names. Location names
can also be entered and edited
at any time using the Advanced
Model Editor. Entering the
names now will facilitate further
location-specific data entry in
future steps.

Change the Current Location
Name for the Province Level to
“Gaza.”

10. In the first column, titled “Level”, click the triangle next to Province (if you haven’t already)
and then click the triangle next to District in the row with Current Location Name “District_1” to
open all levels served by that district.

12
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Dile [t Yiew Vigtory Gookmarks Tooks Lic

11. Change “Current Location
Names™:
District_1to “Cidade de Xai-Xai”
Health Center_1to “Marien
Nguabi”
Health Center_2 to “Patrice
Lumumba”
Health Center_3 to “Praia
Xai-Xai”
Health Center_4 to “Unidade 7~
Health Center_5 to “Zulo”

NOTE: (Zulo actually belongs to
the second district, but we will
move it later using the Advanced
Model Editor).

odel Sl 12 Now click the triangle next to
— District in the row with Current

Make Adjustments Asc/Remove Componsnts Vaccine Doss Scheaule Assign Equipment Assion Transpor Venicies . - . 3
Location Name “District_2" to

Make Adjustments open all levels served by that

Here you can make some minor adjustments to the supply chain. Make adjustments to the model by clicking the cell to be d B B

modified and then hitting the enter key when finished. You can expand or collapse levels by clicking the triangle next to the |Str|Ct

location name.

Model Transport Network L] 13 Cha nge “Cu I’I’ent Location
PickUpor | Scheculedor | fmountel

Comeritooston  iscgde | TCP | Camonatoed | YT | rawenorot |, Names” then click the “Next

Level

Harre Shipments? Demand SenE
ased ki .
- _ o Screen” button:
* Province ferie]
* District Cidode de XoiXai 2 receive scheduled voriable 2 vear DIStI’ICt 2 to “ M aSSI ng Ir d Istrlto”
o Health Center Marien Nguabi 3 receive scheduled eriable 2 year —
0 Health Center Patrice Lumumbea n receive - werable 2 year C « C
6 Healh Center Fraio Xai-Xai s receive scheduledt ariable 2 vear H €a |th ente r—6 to u bo
o Health Center Unidade 7 6 receive scheduled veriakle 2 veor i ir”
o Fealth Center zulo 7 recsive scheduledt variable 2 yeor M assin g Ir
~ District Massingir distito & receive scheduled wariable 2 year C « i »
o Health Center [Cubo Massingir o receive scheduled voriable 2 veor H €a |th e nte r—7 to M acarin g ue
o Health Center Macaringus 0 receive scheduled variable 2 vear “ »
0 Health Center Machamba 11 receive scheduled veriable 2 vear H ea |th Ce nte r—8 to M ac h am b a
o Healh Center Chicotane 2 receive scheduledt variable 2 vear “ H ”
o Health Center Mavodze 13 receive scheduled eriable 2 vear H ea |th Ce nte r—9 to C h I bOta ne
© Health Center Iucafine 14 [eceive keheduled lveriable 12 year H ea |th Ce ﬂte r 1 O tO « M aVOd ze ”
a & —_
Previous Screen Next Screen Heal‘th Ce nte r_11 to “Mucat”’]e"

NOTE: It is recommended that you continue to build your model without exiting the workflow. If
you do exit the Model Creation workflow at this point (by exiting the program or clicking on a link
to a different page), you will be able to access the new model from your available models table
(which can be accessed by clicking “Models” in the main menu, located at the top left of every

page).

13
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Part 5: Adding Supply Chain Components

In this section, we will begin adding in each of the components that make up the system of a
vaccine supply chain (e.g. vaccines, storage devices, vehicles, personnel and the population
served). Each component is defined by a set of characteristics that effect the overall function of
the supply chain. We will describe each of these characteristics as we incorporate each compo-
nent into the model.

The “Edit Components” page allows you to add or create all components needed in your
model, including: vaccines, storage devices, transport vehicles, target populations, supply
chain personnel and per diem policies. These components will be assigned to locations and
routes later in the Model Creation workflow. Clicking the “Info” button next to any component
will display detailed information about its characteristics. Components can be copied from your
other available models as well as the HERMES database, which includes examples from World
Health Organization (WHO) prequalified catalogs.

Vaccines

Vaccines are the basic element of the vaccine supply chain. Vaccines manufactured at one loca-
tion need to be procured and delivered to a population at another location. When determining
which vaccines to procure, decision-makers will consider the demand for the vaccine, the phys-
ical characteristics of a vaccine and the storage needs of a vaccine.

Vaccine demand:

The demand for vaccines can be influenced by which diseases pose the highest risk to a
country, which diseases are common for routine vaccination and which diseases are prioritized
by international and national organizations through vertical programs.

Physical characteristics of a vaccine and vaccine components:

The size, shape and packaging of a vaccine and its components can have unexpected effects
on the supply chain function. Previous findings from simulation modeling of the Benin vaccine
supply chain show that reducing the number of doses per vial (and subsequently increasing
the number of vials flowing through the system) can lead to a decrease in overall vaccine avail-
ability and an increase in logistical costs per dose administered.] Another study looking at the
vaccine vial presentation size (10-dose, 5-dose, 1-dose) found that decreasing the doses per
container led to a decrease in overall vaccine availability, an increase in transport utilization and
an increase in costs per immunized patient.?

14
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Storage needs of a vaccine and vaccine components:
Whether or not a vaccine needs to be kept in thermostable conditions can affect the function
of the supply chain and the final costs of immunization. In many parts of the world, scarce cool
and cold storage availability and frequent power outages can lead to bottlenecks, vaccine
wastage and reduced vaccine availability. Modeling studies have shown that removing one or
more vaccines from cold storage, even at increased price points, can save operational costs by
reducing bottlenecks, as well as clinical costs by increasing vaccine availability.>*

Dle [t Yiew igtory Gookmarks Tools Lidk.

Edit Components

&xisting components, ciick delefe.

aaaaaaa

Edit Components

Use fhe Source dropdown fo select the
&xisting components, ciick delefe.

Use fhe Source dropdown fo select the
nts, click delefs

source from which components can be selected. Select which component to add to the futorial newmodel model and ciick the ar

5K 1 Dose (97 celdose)
TP Sancf | Dese (205 ce/deae)

'@ source from which components can be selected. Select which component o add fo the tutorial newmodel model and click the a

15

mow button o add I, To remove

‘‘‘‘‘‘‘‘‘‘‘

mow button o add I, To remove

14. The Vaccine category is
initially selected (shown by
the grayed-out Vaccine box).
Choose “MozGaza” from the
source dropdown menu to get
the list of vaccines associated
with the MozGaza model.

This is how your screen should
look after selecting MozGaza from
the dropdown menu.
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15. All of the vaccines shown in the MozGaza model will be used in the new model you are
creating.

These represent the 2014 EPI vaccines in Mozambique, which include Bacille Calmette-Guérin
(BCG), diphtheria-tetanus-pertussis-haemophilus influenza type B-hepatitis B (DTP-HepB-Hib),
measles (M), oral polio (OPV), pneumococcal conjugate (PCV) and tetanus toxoid (TT) vaccines.
Move the first vaccine from the MozGaza model to your new model:

Dle [t Yiew igtory Gookmarks Tools Lidk.

a. Select a vaccine by clicking on
its row (right table).

b. Click “Add Component to
Model” button between the two

tables to add the vaccine to the
current model.

ermarts AdG/RGMOVS COmMponGNls assna e enecui Atran aupmant Arxgn apar anser

Edit Components

Use the Source
&xisting compor

16. Continue to add the rest of

the vaccines from the MozGaza
e model (right table) to the new
model “tutorial_newmodel” (left
table) by repeating step 15 for
each row.

This is how your screen should
appear after completion.

16
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Storage

The types of storage in a vaccine supply chain are critical, given that most vaccines in the
supply chain require cool or cold storage to remain effective. Storage containers can include
freezers, refrigerators and transportable cold boxes. Within these categories, storage containers
can be powered differently (via gas, electricity, solar or passively) and store different volumes.
All of these components have an effect on the overall function and costs of the supply chain.
The HERMES model allows the user to address questions around which types of storage are
the best fit for a given location. Previous modeling work has looked at the role of passive cold
storage devices®, using solar-powered refrigeration instead of electrical refrigeration®/ and the
benefits and costs of adding stationary storage compared to transportable cold boxes®.

17. Click on the “Storage” button
on the left hand side of the

page (between “Vaccine” and

A “Transport”) to add the relevant

refrigerators and freezers that

: will be used in your new model.

These devices appear in the

MozGaza model, so keep this

model selected as the source in

the dropdown box.

18. Adding the first storage device
to the model:

mar Add/Romove Componons Veszrs i snese. A Sasprment A erpar Venes

a. Scroll down to find “TC 883”
in table on right

. b. Click “Add Component to
Model” button between the two
tables to add the storage type to

the current model

17
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19. Repeat steps in 18 to add
“TCW 3000 AC” and “RCW 42
B Enemgeneris EK/CF” to the storage options

Use the Source dropdown box to change what database or model to use to look for components. Select the component you wish to add to the fo r yo U r m o d e |
tutorial_newmodel model, and click the arrow button locafed between the two tables to make it available to the model. To remove an existing component M

from the model. click the Del(ete) button in the component's row in the Used Types table on the left.

Storage in tuterial_newmode! source [MozGaza v
Vaccine Used Types ° Available Types (-]
Name® Info MNome* Info
RCW 42 EK/CF Edt | 1fo | D I fai =
= = cas it | o | 0s BOWZRUCE info
ranspor = -
S TCW 2000 AC e RCW 50 AC =
§ RCW 50 EC/CF 1nfa
Population
RCW 50 EK «
Staff - Add RCW S0DC/CF fo
Component -
To Model praa2 i
Per Diems —— =
cw 1570 1nfa
e
nf
I

Transportation

Transportation plays an important role in vaccine supply chains. Transport vehicles can be
over-utilized, have a scarcity of storage space or be without cold storage. The HERMES model
allows the user to input the volume, cold storage amount and type of each vehicle from a large
truck to public transportation. The model considers fuel, capital and depreciation costs for each

vehicle.

20. Click on the “Transport”
button on the left hand side of
the screen to add modes of
transportation used for vaccine
R ——— distribution. MozGaza should
. remain as the source selected in
the dropdown box.

aaaaaaa

‘‘‘‘‘‘‘‘‘‘‘

21. Adding the first transport mode to the model:

a. Public transport will be used for some routes in this model. Scroll down to find “Bus” in table

on right and click on that row
b. Click “Add Component to Model” button between the two tables to add the Bus transport

type to the current model

18
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r o La 2
HERMES Choo ypes nguages:
Welcome | Creale | Models | Resulis | Dalubase | Runsiaius | Help
enis Add/Remove Components Va
Edit Components
Use the Source dropdown box to change what database or model to use to look for components. Select the component you wish to add to the
tutorial_newmodel model, and click the arow button located between the two tables to make it available to the model. To remove an existing
compeonent from the model, click the Del(ete) button in the component’s row in the Used Types table on the Iaft.
Transoort in tutorial_newmodel source [MozGoza
Ve Used Types o Available Types o
Name# Info Name# info
Storage bus Edit | Info | Del ous Info
motorike Edt | Info | Da district fruck Info
provincial Hilux Edt | Info | Dal mobile brigads fruck Info
Torisier moiorike Infa
” d trucke Infa
. A
Staff
e il Hiue Info
To Model Info
Per Diems
weekly CB pickup Infa
Create a New Component
Previous Screen Next Screen
Dle L4t Yiew Higory Dookmorks Tochs Lidp - 8 x

Edit Components

Use fhe Source dropdown fo select the source from which components can be selected. Select which component fo add fo the tutorial newmodel model and click the amow button to add it To remove
&xisting components, ciick delefe.

19

cial Hilux” and “motorbike” to
the transportation types for your
model

If you return to the Storage page
after you have updated the trans-
portation types, you will notice
that two more storage types
have been added to your used
types: CB 20 CF and VC 1.7 CF.
These were automatically added
because this list includes not only
stationary storage devices but
also passively cooled devices
for transport, such as cold boxes
and vaccine carriers. These new
devices represent the cold box
and vaccine carrier types that
carry vaccines in the transporta-
tion vehicles that were added to
the model. The type and quantity
of devices available in a vehicle
can be modified using the “Edit”
button next to any vehicle in the
Transport page.



HERMES Tutorial: Creating a new model

Population

P -7 23.Click on the “Population”
button on the left hand side of
the screen to add the population

groups who will receive vaccines
e neaminny n the model. The vaccines you
. e added to the model would be
= =— given to pregnant women (PW),
e = newborns and infants under one

aaaaaaa

year of age. In this example, you
will also add children between

12 and 24 months, to facilitate
future vaccine introduction
experiments, such as what was
described in the Vaccine Intro-
ductions tutorial. The population
types in your new model are also
found in the MozGaza model,
which should remain as the
source selected in the dropdown

box.
e - ° 24 Add the first population type to
e the new model:
a. Find “PW?” (pregnant women)
in table on right and click on that
. . row
| .
= b. Click “Add Component to
= Model” button between the two

aaaaaaa

tables to add that age range
, : to the population types for the
T current model

‘‘‘‘‘‘‘‘‘‘‘
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HERMES Choose Types

reate Models Results Database Run Siatus Help — 2 5 * Re pe at Ste p 2 4 to a d d

“Newborn”, “I-1fmonths” and
ewborn”, “1-1imonths” an
“12-24 hs” h |
-24months” to the popula-
Edit Components
Use the Source dropdown box to change what database or model o use fo look for compoenents. Sslect the component you wish fo adld fo fne tion ty p es for yO ur O d el
tutoria_newmodel model, and ciick the arrow button lacated befween the twa fables fo make it available fo the modsl. To remove an exisfing
Gomponent from fhe mode, click the Del(ste} button in fne component's row in fhe Used Types fable on the left.
Population in tutorial newmodel ~ source MozGaza ¥
ST Used Types o Available Types o
Name*® Info Name® Info
Storage Edit | Info | Del -11months Info
Edit  Info Del Oyecrs Info
Transport
Edit Info Del 12-24months. Info
wax | 1io | oa N o
PW. Info
Staff ~ Add
Component
. To Model
Per Diems
Create a New Component
Previous Screen Next Screen

Staff

The HERMES model considers the effect of personnel on the supply chain function and costs.
Personnel include logisticians, drivers, medical officers, warehouse workers, etc. Each personnel

has a certain wage and percentage of time dedicated to the supply chain tasks that factor into
the overall cost of the model.

Dle [t Yiew igtory Gookmarks Tools Lidk.

" °°  26. Click on the “Staff” button on
; the left hand side of the screen
B —— to add the types of personnel
working in vaccine supply chain
logistics in your new model.

a The six personnel types in your
" new model are also found in the
MozGaza model, which should
remain as the source selected in
the dropdown box.

wwwwwwwwwwww

aaaaaaa

‘‘‘‘‘‘‘‘‘‘‘

Previous Scrsn

NOTE: You should notice that two example staff types are already listed in the Used Types table

on the left. These will not be used in your new model, therefore they need to be removed. To
delete the first default:

a. Click on the “Del” button in the row labeled “Driver”
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Dle [t Yiew igtory Gookmarks Tools Lidk. - o x

5 HERMES - Supply Chain Mo X |

we 9 IR A

oose Types Longuages:
Modek | Resus bose | Runstans | Help
e satmopnar scpemenss Add/Remove Componantz ecine t sesin spran i
Edit Components
Use the Source dropdown fo select fhe source from which components can be selected. Select which component fo add fo the fuforial newmodsl model and click fhe arrow bufton fo add i. To remove
existing components, click delefe.
BT p—— sourca| Moz
Vaccine Used Types. ° °
Homeh ol Confirm Additional Removale? x ol
storage lower Sat (inio Dol § 5
Worenouse Worker Edit Info Del Rbiche es) o o =
Transport ey ————
Population o)
~ Compomene Dol Medical Offcer no O "~D
To Model -
parviems. st Mool ffcervih DIS
omer o
oot workor o 015
oot workewih LS
Notonai e Aaminsrofive Offcer
Naionol 71 Dot Manoger 2
Croate « New Component
Previous Screen Next Scruen

Dle [t Yiew igtory Gookmarks Tools Lidk. - o x
5 HERMES - Supply ChainMe X | o
localhost: ermes/model-create/nexticreate-true % | & Qseorch %wa o IR A

HERMES Choose Types

Welcome | Creals | Models | Resu Dofobase | RunSials | Help

HERMES “Modsls &1 ppy Gronsmetre. 501 inpping

cassnepng imas vira Asumens Add/Romove Componen vaccne

Edit Components

Use fhe Source dropdown fo select the source from which components can be selected. Select which component fo add fo the tutorial newmodel model and click the amow button to add it To remove
&xisting components, ciick delefe.

ERT T — coues | osaro -

Vaccine used Types ° Available Types °
Nome io Nome ko
storage Worehouss Worker S inte Dal Natinal 9 Offcariaining, . s
Plonning. e
Transport Nofional Pl Vaccine, Supoly & -
(Gully Offcer” i
e [Dstnct Dnvorno D15 =
Dstnet 91 Monogor no LS oo
(st 91 Manogor win O o
tACoTponent Dt Msgical Offcar no DL ™
To Model =
parpiems. Distict Msdical Offcar with OIS o
mer e
oot warkerno 05 e
Heoth workarwith S e
Nofionol £7 Asminsafve Offcer e
Nofionol 71 ot Manager s 5
Cruate « New Component
Previous Scrsn Next Screen

e it Yiew Higory Bookmarks Tools Lidp - 5 x
5 HevEs - Supply Chan o x|

G
HERMES Choose Types

Wel Create | Models | Resuls Dotabase | RunStalus | Help

localnost: ermes/mode! "B 9 IR A

HERMES Modsls &515uppy Cron st <5t snpn nppng e iers Aguemants Add/Remove Components voszne

Edit Components

Use fhe Source dropdown fo select the source from which components can be selected. Select which component fo add fo the tutorial newmodel model and click the amow button to add it To remove
&xisting components, ciick delefe.

ERT T — coues | osaro -

s vsed Types o Avaibie Types °
Nomet o o

storage Natons 71 OfcerTciin . s
Pong e
Transpart iona 1 Vazzie apsly &

ey Ot

e et Drverna 05 e
Dsiret S anagerno B oo
Add |Ditnct £ Manager with DLS info.
- COPONENt | s cion Offce no OIS
perviame Oxtict Mocico fcaruih LS
o oo
oot wterno O
Heath worervii DS
Notions 61 Acmiarars G

Nofions 1Dcta Hanoger ],

Cruate « New Component

Previous Scrsn Next Screen
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b. Click the “Remove” button in
the dialogue box that asks you to
confirm additional removals

c. Driver is no longer listed in table
on right

27. Repeat step 27 to remove
“Warehouse Worker” from Used
Types.
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e - 7 28. Add the first staff type to your
et new model:

a. Scroll down to find “Prov Field

Coordinator” in table on right
- . and click on that row

b. Click “Add Component to

Model” button between the two

tables to add the “Prov Field

Coordinator” staff type to the

current model

Vaccine

storage
Teansport

Population

Pardiams.

HERN S ARy 29. Repeat steps in 29 to add
Welcome Create Models Results. Help
“ ” ¢
Prov EPI Manager,” “Prov
. ” Yy H
_ Driver,” “District EPl Manager
Edit Components DLS 2 “D' . D .
Use the Source dropdown box to change what database or model o s fo look for components. Select the component you wish to add fo the no , |Str|Ct river no
tutorial_newmodel model, and click the armow button located bafwaen the wo fables to make it avallable fo the model. To ramove an existing

Gomponent from the model, click the Del(ete) button in the component'srow in the Used Types table on the leff. D LS” an d [13 H ea Ith Worker no
Stoftin futorial_newmode! source [MozGaza v DLS” tO th e Staﬂ: typeS fo r yo U r

icy EditShipping ments Add/Remove Components Vaccine

oA Used Types ) Available Types o
Name$ Info Name? Info d I
storage D D R3S e Hafonal 1 Offcer i, = E oae
Plannin
Distct EPI Manager no DLS Edt | mfo | Del oo S
Transport Nafional EP1 Ve . Supply & =
Health worker no DLS Edit | Info | Del Quality Officsr
s Prov Driver Edt | Info | Del Dt v eelnio DL it
Prov £ lenoger Edt | mfo | Del o DutnclER Mrdggrno DS s
0 istrict EPI Monager wit of
Frov Field Coordinatar Edit || Info. | Del P e Defrct ERfManagerwith DI Eoh
St District Medical O 1nfo
ST District Medical Of Info
Driver Info
Health worker no DLS Info
Health worker with DLS Info
Nafional EPI Administrative Officer Info
(SR E— o= =
Create a New Component
Previous Screen Next Screen
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Per diems

30. “Per diems” are a daily
allowance or payment given
to an employee or worker for

expenses occurred while trav-
eling for work. Click on the
: . . “PerDiems” button on the
| = left hand side of the screen
to specify the policies that will

govern when per diems are paid
and how much in your model.
e You will notice that “No Per
I T | Diem” is included in the table
on the left by default. This will
be used for some routes in the
model. Other per diem policies
in your model vary by supply
chain level and are found in the
MozGaza model, which should
remain as the source selected in
the dropdown box.

31. Add a per diem type to the
new model:

a. Find “Province” in the table
on right and click on that row.
This represents the per diem
policies for trips that originate at
e the provincial store, and will be
assigned to deliveries from the
provincial store to district stores
0 e in a future step.
o I b. Click “Add Component to
Model” button between the two
tables to add the Province per
diem type to the current model

can be selected. Select which component to add to the futorial newmodel model and click the arow button to add It. To remove
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Languages: [

T ey e : 32. Repeat step 32 to add

111 a 1 PRl H
District” per diem to the per
diem policies for your model.
Edit Components ) .
Use the Source dropdown box fo change what databass or modsl fo use fo look for components. Select the component you wish fo add fo ine Th |S re p rese nts th e per d | e m
tutorial_newmodel model, and click the arrow button located between the two tables to make it available to the model. To remove an existing

component from the model, click the Del(ete) button in the component's row in the Used Types table on the left.

policy used to pay drivers at the

: i . —— Y - district level, who will deliver
I ——— = vaccines to health centers in this
S éi.,i;ifm = model.

Create a New Component

Previous Screen Next Screen

Check your work:

33. Click through the component category buttons on the left (Vaccine, Storage, Transport, etc.)
to check that the “Used Types” table that contains the correct components for your model.
When you are satisfied that you have the correct components, click the “Next Screen” button.

Part 6: Specify vaccine schedule

The Vaccine Dose Schedule page specifies the doses needed to fully immunize the target
population.

Dle [t Yiew igtory Gookmarks Tools Lidk.

- o x

34. If the Next Screen button does
not take you there automatically,

click on the “Vaccine Dose

i G T A Schedule” at the top of the

. ’ screen.

Skip to Model Editor
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- o x

oses of each vaccine?” enter the number of doses per

Skip to Model Editor

Dle [t Yiew igtory Gookmarks Tools Lidk. - o x

Edit Demand: Vaccine Dose Schedule

forIn
popul

le¥". select the components vaccines and populafion types) you'd like fo include in the dose schedule. for How many doses of each vaccine?” enter the number of doses per

Showing demand fof utoral newmadel

person per year? o

0 o

Skip to Model Editor

Dle [t Yiew igtory Gookmarks Tools Lidk. - o x

Edit Demand: Vaccine Dose Schedule

for Include.

@ dose table?", select the companents [vaccines and population fypes) you'd like fo include in the dose schadule. Lor Tow many doses of each vaccine?” enter the number of doses per

mEOQ

SKip to Model Editor | Next s¢

Previ joxt Scraen
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35. Click on the “Population”

button that is above the tables
to the left to display the popula-
tions you added to your model.
Checking the box next to a
population will add it to the table
on the right.

36. “Newborn” is checked by
default. Check “1-11fmonths”
and “PW?”. The table on the right
will update each time you check
another population.

37. Update the table on the right
by clicking in the appropriate
cells and changing the numbers:

Pregnant women (PW) get 2
doses of “TT Serum”

Newborns get 1 dose of “BCG”
and 1 of “OPV”

1-11 months get 3 doses of
“DTP-HepB-Hib”, 3 of “OPV”,
3 of “PCV”, and 1 of “M Serum”
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Bie Gt Yiw Hitoy Dookats Too Ly - o x
C] x|® x| 2 x|® x|® x x|+
localhost: @ Q gitdiff one file between two branches * ¥ B ©@ @ ¢ a =

Languages

Welcome | Greate | Models | Resub: | Dafabaze

Craate Modal s suppl Choin Shucture

Shpping Potcy £ SHioping Trmes Moke Adfusimen's AddlRemove Companaris Vaceine Dose Schodule Asign Eaupment. Assgn Tronspad Vericies

Edit D ine Dose
ot . o =  eoien
@vecaincs (yFopuiation snowing domand foffufara pewmodel ]
Include in the dose table? © | How many doses of each vaccine per person per year? °
Nome Vacene Newoom w 1-11months
[5G Serum insiuls of ncka 20 Dos | [BCG Serum s of incka 20 Dose (13 o
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a 10 Dose (2.6 cc/dose (2.6 ce/dose) 2 i B
M Serum ngifute of Inda 10508 | | M sarum nsiute of ndia 10 5038 (241
=l (261 ce/dose) ccidose) ° ° !
©_[OPVWIO 10Dose 2ccidose] || 0PV WO 10 Dose [2 cordose] i o g
E|PCVI0GSK 200 (45 ce/dose] || PCVI0GSK2 Done (45 c/dose] o o g
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L) Treatment Calendar
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Previous Screen Skip to Model Editor
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€ ©  Qatatfonefieberween iobrancnes > W B @ - B- 4 A =

Languages:
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M Serum ngifute of Inda 10508 | | M sarum nsiute of ndia 10 5038 (241
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Languages:
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4 Treatment Calendar
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When this is complete, click back
on the “Vaccines” button shown
to the left.

38. Click “Treatment Calendar”
box in lower left corner to show
options.

39. Uncheck first and last “S” next
to “days each week” then click
“Next Screen” button.
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Part 7: Assign storage devices and populations

- ° ° The Assign Equipment page

' mogel" s - allows you to specify the number
e ———————— of storage devices available and
the size of the population served
at each location, entered by
supply chain level.

40. Click on the “Assign Equip-
ment” tab at the top of the
——— : S————— screen if not already there.
Assign storage devices by
n e G S B AR clicking on the appropriate cells
. ) - and entering the number avail-
able at a typical location in the

selected level.

For “Province” enter 1 “TC 883”
*Devices may not be listed in same order as shown in image above and 1 “TCW 3000 AC”

For “District” and “Health
Center” enter 1 “RCW 42 EK/
CF”.

NOTE: Cold boxes and vaccine carriers should only be assigned here if they are used for
stationary cold storage. The passively cooled devices in our example model are only used on
vehicles, so the quantities on this page should remain zero.
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41. Similarly, populations entered
here represent the number of
people who would arrive for
vaccinations at a typical location
over a period of a year. Only
enter population numbers for
levels that administer vaccina-
tions; the province level should
have zero population here. Enter
the average annual number of
people in each target popula-
tion group seeking vaccines at a
district or health center location,
as shown in the table below then
click the “Next Screen” button:

Target Population
1-1Mmonths
12-24months
Newborn

PW

District

520

500

530

660

Health Center

280

270

290

360

29
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Part 8: Assign transport vehicles

This step assigns transport vehicles to routes and locations by level, as well as per diem poli-

cies by level. Specifying the type of vehicle and per diem policy typically used between a pair
of supply chain levels will assign that vehicle type and per diem policy to all routes between
those levels. The number of vehicles specified will be added to each location at the appropriate
supply chain level.

P — — o W= 4D Click on the “Assign Trans-
At = port Vehicles” tab at the top of
the screen.

“For Routes between the Prov-
ince and District levels”, select
“provincial Hilux” of dropdown
menu (this is the truck used at
the province level to deliver to
district locations), enter 1 (so the
province store will have 1truck
in its inventory), and select the
“Province” per diem policy.

“For Routes between the District
and Health Center levels” select
a “motorbike” and the “District”
per diem policy (each district
location should then be assigned
1 motorbike).

Then Click “Next Screen”

button, which will return you to
the home page.
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Part 9: Enter data by location

Congratulations! You have finished the initial steps in creating a model! This model can be run,
with the simplifying assumptions that each location at a level has the same characteristics, such

as equipment inventory and population demand.

P -7 The following steps will allow you
' to fine tune your model, starting
from the model open page shown
here.

tutorial_newmodel Model

Please select what you would like fo do with
this model:
i Mocke

Geographic coordinates

e e« 43. First select “Edit Storage

n x \® x| & x|w x| &

x| x|w x

s ————. Location Geographic Coordi-
nates”

Edit the Geographic Coordinates for

Please enfer in the geographic coordinates of individual locations in the fable below. Your eniries will be saved automatically as you add them.

Upload a Spreadshest
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Dle [t Yiew igtory Gookmarks Tools Lidk. - B

- o e e Al " *. 44 Coordinates can be entered

z o manually or by uploading a
e spreadsheet. To enter manually,
it he Geographic Coordinates fo click on the first row (Location
Pleaseentrinthe gecgraphic coordintes o ndiidve ocaions n e fabl below. Your s wilbe saved avomticaly asyou add hem Name “Gaza”) and enter a lati-
tude 0f -25.0683 and longitude
of 33.6583.

E1 ¢ Qgitdiffone file between two branches > W B @ - ® =

€
Hi
wele

NOTE: the cells remained outlined
for data entry. The changes are

- not recorded until you press the
Enter key while in that row, at
which point the cells return to a
white background.

Dle [t Yiew igtory Gookmarks Tools Lidk. =

- e e i ‘e ‘e > . 45.You can also upload the coor-
s = dinates from a spreadsheet. To do
this, click the “Upload a Spread-
sheet” button.

Edit the Geographic Coordinates for

Please enfer in the geographic coordinates of individual locations in the fable below. Your eniries will be saved automatically as you add them.

Upload a Spreadshest

Dle [t Yiew igtory Gookmarks Tools Lidk. =

‘v “la ‘v xla °. 46. Then click “Upload a
3 e ——3 Completed Spreadsheet”

Edit the Geographic Coordinates for
Please enter in the geographic coordinates of individual localions in the Id 5 you add them.

You can upload an Excel file that contains
b

Lotitude Longitude Ihe geographic coordinales of locations in
6503 your model.

Would you like to

Downioad a Preformatted Spreadsheet

Upload @ Comploted Spreadshoot?

Upload a Spreadshest
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Dle [t Yiew igtory Gookmarks Tools Lidk.

" x x| 2 x|w x| 2 x|w

o
x|w x| 2 il
E1 & Qgitdiff one file between two branches * W B @ AR S
Welcome | create

HERMES

fodels “Huloriol_newmodel ~Edil

Edit the Geographic Coordinates for

Please enfer in the geographic coordinates of individual localions i the fable below. Your eniries will be saved atomatically as you add them.

Upload Geocoordinate Spreadsheet x
LocafionName | supply Ghoin Lovol Lotitude Longitudo | Please tellus whra tha spraadshaat it
rovinca 250683 6553 Fie o e selucted.
Pistict 1
Helth Canfer

|Health Center ‘

Hoalth Gonfor 10

Mucafine Heclth Ganfer

Upload a Spreadshest

Done

Dle [t Yiew igtory Gookmarks Tools Lidk.

" x x| 2 x|w x| 2 x|w

o
x|w x| 2 il
L

E1 ¢ Qgitdiffone file between two branches > W B @

Welcome | Greate | Models | Resub: | Dafabaze

HERMES Mo lulorial_newrmodel —Edil Guogrophic Coordinales (Tabuir)

Edit the Geographic Coordinates for

Please enfer in the geographic coordinates of individual locations in the table below. Your eniries will be saved automatically as you add them.

Location tame | supply Ghain Lovel Latitudo Longitude

cex Frovinca -asoses s

Gidade de Xarkar  Dsict 6497

Marienniguai__Healin Genfer a7 Sprendsheet lpdate Successful x
Pofnce Lumumba [ iealth Genfer Bt The updating of the acoaraphic coordinates
i o Haclh Canlar 227298 from the spreadsheet was suecezgtul
Uridods / Hoalth Contor aseast

2o Hecth Canter YT

wasings Diito___[oistict v 0
Gubo Massngr_leali Genter 20000

[y—— Haclh Canlar 5522

Machamoa Health Center a2

Chisolons Haclh Canlar w20

Hoalth Gon'or 10 Hoalin Genter 20039

Mucofine et Canter 561

Upload  Spreadsheet

Done

Population Estimates

HERMES Mode!

Welcome | Create | Models | Resulis

Languages: [INA

Dofabase | RunStaius | Help

tutorial_newmodel Model

Model Network | Model Notes
Plguse select what you would like to do with Sty i NG Disg e
this model:

This disgram depicts the structurs of this supply chain. Clicking on 3 lacation can expand or contract the routas and
« Greate Experiments Bosed on this Model locations balow the sslacted location. Right-clicking a location o route will bring up more datailed information.

« Ediit model

- Modify structure with the Advanced Model Editor

A (e.g. vaccines,
siorage devices, vehicies, and population categories)
« Tabularinterfaces for editing the mod!

+ £dit storage Locafion Geographic Coordingfes

Cidade de vai-xai

=

- Modify the ¥

Wassingir distrito

- Add and modify cost:

« Transform fhe system with automatically created
b

- Run @ Simulation Experiment with this Mode!

s from previously saved Simulafion Experiments
= Export Model as @ HERMES HIP File

Done
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47. A completed spreadsheet is
provided in the file tutmodel_
geocoord.xlsx. Use the Browse
button to select that file and then
click on “Upload XLS”

48. Click “OK” in the Spreadsheet
Update Successful dialog box and
then click “Done” to return to the

main model page.

49. Now select “Edit Storage
Location Population Estimates”
It shows the populations we
assigned by level back in step 41
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e it Yiew Higory Bookmarks Tools Lidp - o x
n x x|w x| & x|w x|w x| & x|+
€ @ localnost imode-edit-poy Bl ¢ Qgitdifonefiebetween wobranches > W B @ - B ¥ A =
weicor
Edit the Population Estimates for
Please enterin the population esfimates for the number indivi each type fo be vaccinated during a year at individual locations in the fable below. Your entries will be saved automatically as
you add them.

‘oched Demandt W 12:24months iimonths Newoom

o o o o

) S ) =0
0 270 =0 0
a0 o0 00 0
% 20 o 0
% 70 20 B
0 0 20 0
0 w00 = 0
0 0 20 0
0 7 =0 0
0 ) 0 0
% e 20 0
% 70 20 0
0 0 20 =0

Upload a Spreadsiieet
vone

e it Yiew Higory Bookmarks Tools Lidp - o x

n x \® x x|w x| & x|w x|w x| & x|+
@ localnost: E1 ¢ Q gitdiffone i between two brand #

Edit the Population Estimates for

Please enfer in the population esfimates for the number indivi each type fo be vaccinated during a year at individual locations in the fable below. Your entries will be saved automatically as

You add them.

Attoched Demand W 12:24months Timonths Newoom x
o 0 o o |
105 28 225 21 ‘
1207 6 o 0
1207 1004 1000 a1
) 256 2% 210 ok
m % % 2
e 25 7 21
w 7 o o
%% 2 2 ”
s I 2 £
o7 o £ &)
167 150 116 0
2 27 22 e
207 16 161 155
Upload a Spreadsiieet
Done
St D i
e it Yiew Higory Bookmarks Tools Lidp - a8 x
v x| & x|® x|® x| x|+
E1 ¢ Qgidifonefiebeween twobranches > 4 B @ Ll- B & A =

Edit the Storage Devices at each location for

Please enfer in the inventory of storage devices that are fo be present af each location in the model. You can change the number of existing devices by clicking on the number and edifing. To
remove a device, set Its number to zero. Finally, It you would like fo add a storage device fo a location, click the ‘Add Storage Device' button and select the device from the dropdown menu.

Row a2 Ec/cF v
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50. Similar to the Storage Location
Geographical Coordinates, these
numbers can be uploaded from

a spreadsheet. The actual popu-
lation totals for this model have
been saved as tutmodel_pop.
xlIsx. Follow steps 45-47 to update
the population totals.

51. The other tabular edit available
from the main model page allows
you to “Edit Storage Location
Device Inventories” at indi-

vidual locations. You can select
this option to view the devices
currently assigned at each loca-
tion in the model. For this exercise,
no changes to the device invento-
ries are needed.
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Advanced Editing

Some changes to add further detail and heterogeneity to the model can be most easily done
using the Advanced Editor. The following steps demonstrate how to change the supplier of a

location, enter shipping times and distances for each route, alter shipping policies and modes of
transport for individual routes, add modes of transport to individual locations and assign building
costs by level.

N 52. Choose “Modify structure
with Advanced Model Editor”
from the main model page to
open the advanced interface.

Supply Chain Network Diagram

tutorial_newmodel Model

Please select what you would like to do with
this model:

This diagram depicts the structure of this supply chain, Clicking on a location can expand or contract the routes and
locations balow: the salscted location. Right-clicking a location o route will bring up more datailed information.

cines.
and populafion categories)
g the mod!

Geographic C fes

asimulafion Experiment with this Mode

rom previously saved Simulation Experiments

I 0s o HERMES HZP File

Done

53. Click the plus sign next to
“Gaza” to expand the locations
below

Edit model

Unattached

54. Then do the same next to the
two district locations to open the
health centers below them. All

it ot locations and routes in the model
; s are now displayed.

Unattached

| edt
# Cidade de Xai-Xai (2) | edt
 Rovte 18 [ cdt

@ Massingir Disrito (8) [ cdt
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e de Xai-Xai (2) | edt
 Rovte 18 [ cdt
@ Massingir Disrito (8) [ cdt

edt
Mucatine (14) | edt
1 Route s [ cdt

Cubo Massinair (9) | edt

Moving a Location

dvanced Model Edilor

HERMES Tutorial:

Unattached

Unattached

Creating a new model

54. Then do the same next to the
two district locations to open the
health centers below them. All
locations and routes in the model
are now displayed.

In this first example, we will move the location Zulo, currently located in the Cidade de Xai-Xai
district, to the Massingir district where it is actually found.

cair moael

stor

Rout template for newy

& Gaza (1) | edt
& Router2 | edit
& Cidade de Xai-Xai (2) [ edt
Rovte s | edt
Marien Nguabi (3) | edt
Rovte a | edt
Lumumba (4) | edt

mba (11) | edt
Chibotane (12) [ edt
Mavodze (13) [ edt

Rovte na [ edit
Mucatine (14) | edt

Route s | e
Cubo Massinair (9) | edt

Unattached

- 55.Click on the label “Zulo”
and start dragging it toward
the Massingir Distrito label. You
should notice it enlarge slightly
as you move it.

z;
o
a
«
»
m
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- ° ° 56.Drag it over the label
I “Massingir Distrito” until it
- enlarges then release.

& Gaza (1) [edt Unattached

wplales for newy cras

Rovte 2 | edit
jade de Xai-Xai (2) | edt
oute s | edt

Marien Nguabi (3) | cdr
& Rovtera [ edit

umumba (4) [ edt

et
ssififif Distrito (8) | ese
o edt
que (10) [ edt
ba (1) [edt
it
botane (12) | edt
“ toutens | edt
Mavodze (13) | edt
2 Route 14 [ cdt
wealine (14) [ edt

& Rovters | edit
Cubo Massingir (9) | edt

Zulo is now part of the Massingir Distrito district. You will notice that the route name for Zulo has
changed.

- ° 57 You can see these changes
reflected in the supply chain

network diagram if you exit the
L - Advanced Editor by clicking on
oot a2 the model name breadcrumb at
N the top of the page, “tutorial_
newmodel”, then clicking on the
Cidade de Xai-Xai circle in the
supply chain network diagram
to see that there are now only
4 health center locations in this
district.

Unattached
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Viewing Information

Before we do any editing of locations or routes, we'll use the editor to view some of the informa-
tion we're going to change.

Dle [t Yiew igtory Gookmarks Tools Lidk. - o x

ey 58. From the middle dropdown
— o o I box near the top of the page,

route types >
Route fo usa os femplata for newly craated routes: Nona [ Gkar | route fransit hours >

g f = click on “route viewing options”

slore viewing oplions > | [ roule viewir

& rovtora | edt route fruck fyps »
& Cidade de Xai-Xai (2) | edt routc timings »
& Route rs [JEHE routc por diom policy »

Mexien Nguabi (3) [ routo condtions »
1 Rovte r4 [ cdt

Patrice Lumumba (4) [ edt
Rovte s | edit

Prai Xai-Xai (5) | edt
Route s | edt

Unidade 7 () | edt
 Rovtera [ cdt.

< Massingir Distito (8) [ edt
Rovte no e

Macaringue (10) | ede
= Route 11 [ et

Machamba (11) | edr
Rovte 1z [ cde

Chibolane (12) [ edt
Rovtenz 1 [ edt

200 (7) | edt
 Route 13 | et
Mavodze (13) [ edt
& Rovte r1a [ edt
Mucatine (14) [ ed
& Rovters | edit

Cubo Massingir (9) | edt
localhost0000/battehemes/mode et sructurcid- 3¢

Dle [t Yiew igtory Gookmarks Tools Lidk. - o x

ey Then click on “route types”

€ © localnost:508

slore viewing oplions > | | roule viewing oplions »

Route fo usa ot femplata for newly craated routes Non | Ciear

“Gaal) w Foiie seler s Unattached

N route fruck type »
& Cidade de Xai-Xai (2) | edt routo timings »
aocte s [0 routo por diom policy »
Mexien Nguabi (3) [ routo condtions »
1 Rovte r4 [ cdt
Patrice Lumumba (4) [ edt
Rovte s | edit
Prai Xai-Xai (5) | edt
Route s | edt
Unidade 7 () | edt
 Rovtera [ cdt.
< Massingir Distito (8) [ edt
Rovte no e
Macaringue (10) | ede
= Route 11 [ et
Machamba (11) | edr
Rovte 1z [ cde
Chibolane (12) [ edt
Rovtenz 1 [ edt
200 (7) | edt
 Route 13 | et
Mavodze (13) [ edt
& Rovte r1a [ edt
Mucatine (14) [ ed
& Rovters | edit
Cubo Massingir (9) | edt
localhost0000/battehemes/mode et sructurcid- 3¢
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Then finally click on “view route
types.” Notice that you can now
f see the type of each route in a
T colored box.

% Cidade de Xai-Xai (2) | edt
1 Router3 [ cdt
varpush

Route fo uss os femplato for newl creatt

pus
n Nguabi (3) | edt

NOTE: You will be editing more
e than the route type in the next
| e section, but you will see the type
change reflected in the colored
text boxes once the change is

saved.

Machamba (11) | edt
 Route 12 [ cdt

Editing specific routes

In this example, you will edit routes to 3 health centers (Marien Nguabi, Patrice Lumumba, and
Unidade 7) that are very close to the Cidade de Xai-Xai district store and therefore can travel to
pick up vaccines frequently via public transport, rather than receiving shipments from the
provincial store.

et - ° 59 Click on the “edit” button next
B —— : 7 to the route between Cidade de
Xai-Xai and Marien Nguabi and
then Click on “Edit Route”.

Unattached

& Rovte s | edt
varpuzh

Unidade 7 (6) [ edt
Route @ | edt
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|
3
B

60. Update:

Route fo uss os femplate for newly create

& Gaza (1) [edt Unattached

a. Route type to “demandfetch”,
‘ which specifies that the receiving
fo—— 3 location (in our example,
: e Marien Nguabi) travels to pick
: ~ up vaccines from its supplier
(Cidade de Xai-Xai) and allows
extra trips as needed. An extra
trip is needed when stock levels
for any vaccine at the receiving
o . location fall below the level
of buffer stock prescribed by
program policies (this model will
use a policy of 25% buffer stock,
as specified in a later step).

ok Cancel

b. Change the truck type to
“bus”, to indicate public transit
is used. Enter 28 for on-demand
order days, which specifies a
policy of monthly trips, and enter
1 for shipping interval, which will
allow extra trips as needed up to
once per day.

c. Change the per diem rule to
“STD_Per_Diem_None”, as
health workers will not be paid
per diems for traveling to pick up
vaccines.
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" ° " 61 Then click “Ok.” Notice the

B . change in type to demandfetch
; ' for the route supplying Marien
E— Nguabi.

e 1 NOTE: Values for shipping
latency in your model may differ
from the screenshots in this
tutorial but do not need to be
changed. These are assigned

o S automatically for model calibra-

e _ tion purposes.

Dle [t Yiew igtory Gookmarks Tools Lidk.

- ° 62.Repeat steps 59-61 for the

o T Tt e routes serving Patrice Lumumba
' and Unidade 7 to have the same
o — parameters as the route for
| Marien Nguabi.
- ° °  63. From the “route viewing

options” dropdown box choose
“route truck type”, then “view
route truck type”. You'll notice
that Prai Xai-Xai is the only
location in the Cidade de Xai-Xai
district with the original/default

& Gaza (1) edt
Rovter2 | edt

Patrice Lumumba (4) | edt
= Route 15 | edit

v route parameters.

Iruc motorbike.

ruckfype: bus
Unidade 7 (6) | edt
Route @ | edt

Hyee: varpush

ruck type: provinclal Hiux
& Massingir Distrito (8) | ede
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Unattached

de Xai-Xai (2) | edt
routo c:
1 Router3 [ cdt
fype: demandieteh

Marien Nguabi (3) | edt
= Route ra | edit

gue (10) | edt

typo: varpus
Machamba (11) | edt
ute 12 | ode

=

Editing specific routes

Dle [t Yiew igtory Gookmarks Tools Lidk.

Model Vaidation »

Unattached

Iyp: demandfelch
Marien Nguabi (3) | cedt
Route ré | edt
fype: demandlelch
umumba (4) ["edt

.
>
m

HERMES ~Modok futorial nowmodel ~Advanced Modol Editor

Edit model
Model Valdation »

: None | Clear Editing location 3 of model 3

Main | Costs  Storage

Transport

Population  Staff

type: varpush
& Cidade de Xai-Xai (2) | cdt

Category

ransport: motoroike | | Lotitude

& Rovters | edt
Iyp: demandfelch

 Route ré

arien Novabi (3 [ s s

Ok Cancel

“
fype: demandtoteh
Unidade 7 (6) | edt

42

64. To avoid clutter, click on
“route viewing options,” “route
truck type,” and “hide route
truck type” to hide the informa-
tion about truck types.

65. First, view the store transport
types by clicking on the “store
viewing options” dropdown
box in the upper left corner, then
“store transport”, then “view
store transport.” Notice that you
can stack the different types of
views that you find useful.

66. You are only adding trans-
port types to the locations
whose route types were just
changed. Because routes to
the other health centers remain
varpush, meaning these loca-
tions receive deliveries and do
not need transport vehicles, the
3 health centers that pick up
their vaccines will need a mode
of transport in their inventories.
Click the “edit” button next to
Marien Nguabi, then click “Edit
Store.”
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* 67 Click on the “Transport” tab.

HERMES ~Modok futorial nowmodel ~Advanced Modol Editor

Edit model

store viewing options> | [route viewing opfions » | Model Vaiidation >

Route fo uso.

tomplatc for nowly crooted routos: Hono | Gear

& Gaza (1) | edt

[ronspotspoveetrare

Rovter2 | edi
[tvpe: varpusn

Editing location 3 of model 3

© Cidade de Xai-Xai (2) | edt
[ otk 1

& Rovters | edt

Iype: demandetch

Marien Nguabi (3) | cedt
Route ré | edt

fype: demandietch

Patrice Lumumba (4) | edt
L Rovters | edt

Main = Costs  Storage  Transport
3 Gescrpton
Totat:
R

(5) [ eat

& Rovtors | edl

fype: demandtotch

Unidade 7 (6) | edt

e [dt View Hitory Gookmorks Tools Liclp

5 HERMES - Supply Chain Mo X |

HERMES ~Modok futorial nowmodel ~Advanced Modol Editor

Edit model

store viewing options> | [route viewing opfions » | Model Vaiidation >

Route fo uso oz fomplato for nowy croated rovtes: Non [ Gear

& Gaza (1) | edt

[ronspotspoveetrare

Rovtor2 | edl
[tyee: varpusn
& Cidade de Xai-Xai (2) | edt

Editing location 3 of model 3

[ otk 1

& Rovters | edt

Iype: demandetch

Marien Nguabi (3) | cedt

Route ré | edt

Maln  Costs = Storage
Iransport vehicies
Trpe
oals
s 20
| Add new row

fype: demandietch

Patrice Lumumba (4) | edt

L Rovters | edt
typo: varpush

Transport | Population  Staff
zeoret | storage
Descrplion Qe[ Sorme
o0

Population

200 Net
storoge (1)
000

Staff

Storage
Davices

Count

Dofais

Pagali_Jofo =

Ok Cancel

°
Counl Delais
o
ragolt_|ofo
ok Cancel

Prai ai (5) | edt

& Rovtors | edl

fype: demandtotch

Unidade 7 (6) | edt

43

68. Click on the plus sign in the
lower left corner of the table to
add a new row.
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2

Languages:

HERMES ~Modok futorial nowmodel ~Advanced Modol Editor

Edit model

store Viewing opfions > | | route viewing opfions »
Route fo uso oz fomplato for nowy croated rovtes: Non [ Gear

& Gaza (1) | edt

Model Vaidation »

Editing location 3 of model 3

Rovter2 | edi

Main  Costs = Storage | Transport | Population

type: varpush

& Cidade de Xai-Xai (2) | cdt

transport Vehicies

[ otk 1

56 Not

Type Descriplion &
e ® stormge (1)

& Rovters | edt

[ provnes ~] ooo]

Iyp: demandfelch

Staff

storoge.

Storage. Counl Delais

Totals 000

Marien Nguabi (3) | cedt

e

Route ré | edt

fype: demandlelch

Patrice Lumumba (4) | edt

L Rovters | edt
typo: varpush

Prai Xai-Xai (5) | edt

& Rovtors | edl

fype: demandtotch

Unidade 7 (6) | edt

Dle [dt View Hitory Bookmarks Tooks Liclp

5 HERMES - Supply ChainMe | o

I_newmodel

| O

« Page[l_Jof1 = =

ok Cancel

HERMES ~Modok futorial nowmodel ~Advanced Modol Editor

Edit model

store Viewing opfions > | | route viewing opfions »
Route fo uso oz fomplato for nowy croated rovtes: Non [ Gear

& Gaza (1) | edt

Model Vaidation »

Editing location 3 of model 3

Rovter2 | edi

Main  Costs = Storage | Transport | Population

type: varpush

& Cidade de Xai-Xai (2) | cdt

transport Vehicies

[ otk 1

28C et

Type Descriplion K

& Rovters | edt

Iyp: demandfelch

Jpus

Staff

Bl Counl Delois

Totals

Marien Nguabi (3) | cedt

Route ré | edt

fype: demandlelch

Patrice Lumumba (4) | edt

L Rovters | edt

varpuzh

& Rovtors | edl

fype: demandtotch

Unidade 7 (6) | edt

Dle [dt View Hitory Bookmarks Tooks Liclp

5 HERMES - Supply ChainMe X | o

@ futorial_newmodel

HERMES ~Modok futorial nowmodel ~Advanced Modol Editor

Edit model

store Viewing opfions > | | route viewing opfions »
Route fo uso oz fomplato for nowy croated rovtes: Non [ Gear

& Gaza (1) | edt

Model Vaidation »

Unattached

Rovter2 | edi

type: varpush

& Cidade de Xai-Xai (2) | cdt

[ otk 1

& Rovters | edt

Iyp: demandfelch

Marien Nguabi (3) | edt

ronspor: bus 1

Rovterd | edt

Iype: demandetch
Patrice Lumumba (4) | edt

1 Rovte s | cdt.

iype: varpush

Prai Xai-Xai (5) | edt

i Rovte s | edt
fypo: demandfetch

e
[ o | 2
o .

« Pagoli of1

| ok | cancel

- o x

a0

Languages: [N
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69. Change the type to “bus” and
leave the count at 1. As shown
in the storage devices column, a
health worker can carry up to 2
vaccine carriers on each bus ride
in this model then click “Ok.”

NOTE: Marien Nguabi now has a
bus listed underneath it.
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€ @ localnost:

Edit model

slore viewing oplions >

roule viewing oplions »

Route fo uso oz fomplato for nowy croated routes: Non [ Gear

& Gaza (1) | edt

HERMES Tutorial: Creating a new model

Model Vaidalion »

Unattached

[ransport: prowncial e 1

Rovler2 | edt.

e
<& Cidade de Xai-Xai (2) | edt
[avport mooss 1

& Rovters | edt

T
Marien Nguabi (3)  edt
[evpont b

£ Route ré | edt.

fype: demandielch

Patrice Lumumba (4) | edt
ronsport: bus 1

£ Route s | edt.

Hype: varpush

Prai Xai-Xai (5) | edt

& Rovters | edt
type: demandfetch

Unidade 7 (6) | edt

[

& rovte e | edt

Dle [t Yiew igtory Gookmarks Tools Lidk.
5 HERMES - Supply ChainMe | o

€ @ localnost:

slore viewing oplions > | | roule viewing oplions »

Route fo uss os femplate for newly created routes: None [ Cear

= Gaza (1) edt
& rovterz | et
& Cidade de Xai-Xai (2) | edt
& Rovlers | edit
Marien Nguabi (3) | edt
1 Rovte r4 [ cdt
Patrice Lumumba (4) [ edt
Rovte s | edit
Prai Xai-Xai (5) | edt
Route s | edt
Unidade 7 () | edt
 Rovtera [ cdt.
< Massingir Distito (8) [ edt
Rovte no e
Macaringue (10) | ede
= Route 11 [ et
Machamba (11) | edr
Rovte 1z [ cde
Chibolane (12) [ edt
Rovtenz 1 [ edt
200 (7) | edt
 Route 13 | et
Mavodze (13) [ edt
& Rovte r1a [ edt
Mucatine (14) [ ed
& Rovters | edit
Cubo Massingir (9) | edt
localhost0000/battehemes/mode et sructurcid- 3¢

foute names >
route types >

Toute fransit hours >
route distances >

route order amounts »
route fruck type >
routc timings »

routc por diom policy »
routo condifions »

Unattached

45

B

B

70. Repeat steps 66-69 to add a
bus to the other 2 health centers
in this district with “demand-
fetch” route types.

71. Finally, hide the store transport
view and the route type view
(see step 64).
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Editing details for all routes

The Advanced Editor allows you to select specific parameters to view and edit for all locations
or routes displayed that are displayed. You can stack combinations of view and edit boxes.

fore = 7" 72.Open “route viewing
o Tt p options,” click on “route transit
hours” and then “edit route
transit hours.”

oo
ime o Gazhours) o
© Cidade de Xai-Xai (2) | edt
C rovers et
e o Grlodsde XarXahour] [ 16—

narenriguabithour) [T
Marien Nguabi (3) | edt
 Route r4 [ cdt

i

- ° /3. Also, open route viewing
1 options, route distances, edit
e route distances.

Model Vaidalion »

tomplato for nowy
© Gaza (1) [ cdt Unattached
Rovter2 | edt

ronsit hours: fimo fo Cidade do Xal Xailhour) [73

£ Route 4 | edt
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74. The values shown reflect the average one-way distances and transit times you entered in

step 8. You can optionally edit these for each individual route to add heterogeneity to the model,

using the information in the table below:

Supplier Location

Gaza

Cidade de Xai-Xai

Cidade de Xai-Xai

Cidade de Xai-Xai

Cidade de Xai-Xai

Gaza

Massingir Distrito

Massingir Distrito

Massingir Distrito

Massingir Distrito

Massingir Distrito

Massingir Distrito

Massingir Distrito

Recipient Location

Cidade de Xai-Xai
Return

Marien Nguabi
Return

Patrice Lumumba
Return

Prai Xai-Xai
Return

Unidade 7

Return

Massingir Distrito
Return
Macaringue
Return
Machamba
Return

Chibotane

Return

Zulo

Return

Mavodze

Return

Mucatine

Return

Cubo Massingir

Return

Leg of trip

to Cidade de Xai-Xai
to Gaza

to Cidade de Xai-Xai
to marien Nguabi

to Cidade de Xai-Xai
to Patrice Lumumba
to Prai Xai-Xai

to Cidade de Xai-Xai
to Cidade de Xai-Xai
to Unidade 7

to Massingir Distrito
to Gaza

to Macaringue

to Massingir Distrito
to Machamba

to Massingir Distrito
to Chibotane

to Massingir Distrito
to Zulo

to Massingir Distrito
to Mavodze

to Massingir Distrito
to Mucatine

to Massingir Distrito
to Cubo Massingir

to Massingir Distrito

Transit time
(hours)

0.5
0.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
3.0
3.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0

Distance (km)

5.0
5.0
25
25
25
25
10.0
10.0
25
25
248.0
248.0
70.0
70.0
67.0
67.0
18.0
18.0
45.0
45.0
220
220
65.0
65.0
17.0

17.0
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Dle [dt View litory Dookmorks Tools Licp - o x

5 HERMES - Supply Chain Mo X |

€ @ localhost8080/bottle_hermes/model-edit-structurefid-3# e Qsearch w e 9 T
& Gaza (1) [3& L Unattached
Rovte 2 | edt
s hours: frme lo Cidode e Yoixaihoun) [o5
e o Gmafhour] [
slances: dilonce o Cidade de X Xsifon) [55
dilance o Gozslian) o
4 Cidade de Xai-Xai (2) | edt
Rovters | edt
ransit hours: fime fo Cidade da Xaxailhour [10
fime o Mosien Nguobious) 15
distances: detanca o Cidade de Xaixailim) [25
aistance fo Maren Nguabikm]  [25
Marien Nguabi (3) | car
Rovtera | edt
ransit hours: fim to Gidodo do Xai Kai(hours [T
ime to Patice Lumumbalnouns] [T
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- ° °75. Finish by hiding (-) both types
[ of route edit views, transit hours
and distances.

Mucatine (14) | edt
# Route s | edit

Cubo Massingir (7) | edt

Recursive editing

In the last advanced editing option for this tutorial, you will use recursive editing to make a
similar change quickly on a large number of locations at a time. Locations are selected by hier-
archy, so you can recursively edit the locations at any supply chain level located below a given
location in the supply chain (e.g. selecting all health centers under Cidade de Xai-Xai). The cost
for all annual building overhead will be changed in this section to reflect the electricity tariffs of
103 USD per year.

Dle [t Yiew igtory Gookmarks Tools Lidk.

- ° 76. Click on the “edit” button next
z to the top location, “Gaza”, and
then “Recursive Edit.”

Editing location 1 of model 3 x Unattached

Modify Stores Supplied by Gaza
Health Center (11) -|[choose a field -

Done

edt
Unidade 7 (6) | edt
Rovters | edt

i
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Done

Done
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77. In this case, you will need to

adjust the health center levels
and the district levels. You can
leave the level selector on
Health Center “Health Center
(11)” for now. Choose “costs”
for field type from the dropdown
menu.

78.
a. Enter 103.00 in “set cost infor-
mation”

b. Choose year 2014

c. Choose USD — United States
Dollar (if not selected by default)

d. Then click “Save Costs.”

You may see a window pop

up saying information is being
saved, after which the dialog box
will revert to the second picture
in the previous step.
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79. Click on Health Center to
activate the dropdown box and
select the District level “District
(2)”.

Editing location 1 of model 3

Modify Stores Supplied by Gaza
Health Center (11) -]

CECEE ] in | 5014 -

Save Costs

USD - United States Dollar ~

Done

80. Make the same cost changes
to the district level as you did for
the health center level
($103, 2014, USD) then press
“Save Costs.”

Editing location 1 of model 3
Modify Stores Supplied by Gaza

District (2) | [costs

Sat cost information:

103 #in 2014 - USD - United States Dollar ~
Save Costs

Done

81. View the results by choosing
“store viewing options,” “store
site costs” and “view store site
costs.” You can see that the
costs have been changed at all
the locations except the topmost

L Unattached

level. You will be making that

‘ edit in a later section.
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Model validation

The Advanced Model Editor allows you to manually trigger a check of the validity of the model
you have created to make sure you have included all necessary information. The validator will
list all issues under the relevant locations and routes or in a scrollable window if supply chain
network is not fully expanded. See Section 6 for more information on model validation.

Dle [t Yiew igtory Gookmarks Tools Lidk.
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store.

Rovter2 | edt
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n Nguabi (3) | edt
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& Rovlera | edit
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= " veficle bufno

‘hx

Unattached

82. Click on the “Model Valida-
tion” dropdown box near the
top middle of the page box and
choose “Clear Messages” to
remove the messages from the
screen, so you can begin to
address these errors. In future
use, it may be helpful to copy
these errors to a separate docu-
ment for reference.

NOTE: Many of the locations
have a complaint that they are
missing staff.

Recursive and other editing, take 2

Since no staff has been added to the model, you will use a combination of recursive editing and
specific store editing to update the staff at the different locations. In this model, we will assume
that different locations at a given supply chain level have the same number and types of staff.

83. Click the “edit” button next to
the Gaza store and then “Recur-
sive Edit.”

Editing location 1 of model 3 x Unattached

Modify Stores Supplied by Gaza
Health Center (11) -|[choose a field -

Done
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e - 7 84.Then select “District (2)” from
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the dropdown menu.
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rww— - °  8b. Next, choose “staff” from
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menu.
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: Creating a new model

86. Leave the action as “Add” and
type 1into the count box and
leave type as “District Driver
no DLS” then click “Ok.” There
might be a message box that
flashes as the update is made
and then the count box will be
empty.

NOTE: Do not click on “Done”
until step 90.

87. Leave “Add” for action, type
1into count, change type to
“District_EPI_Manager_no_
DLS” from the dropdown menu
and click “Ok.”

88. Similarly, leave “Add” for
action, add 1 into count, change
type to “Health Worker no DLS”
from the dropdown menu and
click “Ok.”
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89. Change the level to “Health
Center”, leave the field as
“staff,” leave “Add” for action,
add 1to count, change type to
“Health worker no DLS” from
dropdown menu and press “Ok.”

90. Click the “Done” button to
finish recursively editing.

91. Now click the “edit” button
next to the Gaza location and
choose “Edit Store.”
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92. Click the “Staff” tab and click
the “+” symbol in the lower left
of the table to add a row.

93. You need to add a “Prov_EPI_
Manager” so leave the row as is
and hit the “enter” or “return” on
your keyboard.

94. Click the “+” symbol to add
another row, change the Type
to “Prov_Field_Coordinator”
from the dropdown menu and hit
enter.

95. Lastly, add a “Prov Driver”,
then click “Ok” to close the edit
dialog box.
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Model validation, take 2

The Advanced Model Editor allows you to manually trigger a check of the validity of the model
you have created to make sure you have included all necessary information. The validator will
list all issues under the relevant locations and routes or in a scrollable window if supply chain
network is not fully expanded. See Section 6 for more information on model validation.

P —— - °° 96. Click on the “Model Valida-
= . tion” dropdown box near the top
middle of the page.

NOTE: there are no more error
messages about staff.

Xai-Xai (5) | edt

& Rove s | edit
Unidade 7 ()  edt

— 97. Choose “Add and modify
costs” from the main model

page.

tutorial_newmodel Model
Model Network | Model Nofes

Please select what you would like to do with Supply Chain Network Diagram

this model:

- Create Experiments Based on this Model

ing on 3 location can expand or contract the routes and

tion ar route will bring up mor datailad information.
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Fuel and power

P - ey e m e+ 98. Most of the defaults on this

@ localhost:3080/borte_hermes/cost-toptmodelld-3 @ Qgitdffone fle between twobranches > W | B O I 4

page will be used in your new
model. First change the “Base
Year” dropdown to “2014”
instead of 2011. Then, click the
“Continue” button to the right
of the “Fuel and Power” cost
component on the left hand side.

~ o Qi Al e e e > . This screen will then appear.

€ O locahost e_hermes/cust-edit.fuel € Qgitdifone fle between o branches > R (B @ G- B - ¥

o “la ‘lon “la ‘lon xle vl am >, 99. Update the prices for “Gaso-
Costs " 3 " line” to “1.47 USD per liter” and
“Electric Mains” “0.10 per kWh”

then press “Done” to return to
o | g the main costing page.
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100. Click on the “Revisit” button
next to the Per Diem cost
component.

101. In the lower table, “Route Per
Diem Rules,” click on the “+”
next to “District” and “Province”
to expand the locations below.
Then click “Edit” next to the first
route under District “r10.”
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This dialogue box below will then
appear.

102. Choose “District” from the
“Per Diem Type” dropdown
menu then click the “Submit”
button.

NOTE: the table has been
updated appropriately.

103. Click the right arrow button in
the Edit dialog box to advance to
the next route.

NOTE: You’'ll notice that “r11” is
now highlighted in the table.
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107. Click on the “Revisit” button
next to the Buildings cost
component.
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ince,” “District” and “Health
Center” to expand the locations.
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109. This table should be filled out
from the recursive editing exer-
cise earlier. However, recursive
editing can only change levels
below the one which you select,
and you did not update Gaza at
that time. Click the “Edit” button
in the first row (Province) to edit
the information for the Gaza
location.

110. Update “Cost Per Year” to
“103.00” and “Cost Currency” to
“USD” with “2014” as the “Cost
Base Year” then click “Save.”

NOTE: You should see that the
table has been updated with
your input.

a. If you have other edits to make,
you can click the right and left
arrow buttons in the edit dialog
box to move through the table and
make adjustments.

b. For now, click “Done” in the
edit dialog box.

c. Then click “Done” at the bottom
corner of the page to return to the
costing page.
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Dle [t Yiew igtory Gookmarks Tools Lidk.

- ° 1M Finally, check the “Enable
‘ microcosting for this model?”
box.

NOTE: Without checking this,
no costing breakdowns will be
performed when you go to run
the model.

Dle [t Yiew igtory Gookmarks Tools Lidk.

"7 12. The “Check Completeness”
‘ button performs validation of the
costing parameters. Click on it to
see what things might still need
to be updated.

After clicking on the “Check
Completeness” button, the below
dialogue box should appear. Then
click the “Done” button at the
bottom of the page to return to the
model open page.

NOTE: The next tutorial on
running a model and exploring
results covers how to address
these cost errors.

64



HERMES Tutorial: Creating a new model

Next Steps

You have now completed the tutorial “Creating a New Vaccine Supply Chain Model”. Please
proceed to the second tutorial “Running Your New Model & Viewing Results” to learn different
measures of supply chain performance and operations and how seemingly small changes in the
system can have significant effects.

1. Haidari LA, Wahl B, Brown ST, Privor-Dumm L, Wallman-Stokes C, Gorham K, Connor
DL, Wateska A, Schreiber B, Dicko H. One size does not fit all: The impact of primary vaccine
container size on vaccine distribution and delivery. Vaccine. 2015;33(28):3242-3247.

2. Assi T-M, Brown ST, Djibo A, Norman BA, Rajgopal J, Welling JS, Chen S-l, Bailey R, Kone
S, Kenea H. Impact of changing the measles vaccine vial size on Niger’s vaccine supply chain: a
computational model. BMC Public Health. 2011;11(1):1.

3. Lee BY, Cakouros BE, Assi TM, Connor DL, Welling JS, Kone S, Djibo A, Wateska AR,
Pierre L, Brown ST. The impact of making vaccines thermostable in Niger’s vaccine supply chain.
Vaccine. 2012;30(38):5637-5643.

4, Lee BY, Wedlock PT, Haidari LA, Elder K, Potet J, Manring R, Connor DL, Spiker ML,
Bonner K, Rangarajan A, Hunyh D, Brown ST. Economic impact of thermostable vaccines.
Vaccine. 2017;35(23):3135-3142.

5. Norman BA, Nourollahi S, Chen S-I, Brown ST, Claypool EG, Connor DL, Schmitz MM,
Rajgopal J, Wateska AR, Lee BY. A passive cold storage device economic model to evaluate
selected immunization location scenarios. Vaccine. 2013;31(45):5232-5238.

6. Haidari LA, Brown ST, Wedlock P, Connor DL, Spiker M, Lee BY. When are solar
refrigerators less costly than on-grid refrigerators: A simulation modeling study. Vaccine.
2017;35(17):2224-2228.

7. McCarney S, Robertson J, Arnaud J, Lorenson K, Lloyd J. Using solar-powered refriger-
ation for vaccine storage where other sources of reliable electricity are inadequate or costly.
Vaccine. 2013;31(51):6050-6057.

8. Haidari LA, Connor DL, Wateska AR, Brown ST, Mueller LE, Norman BA, Schmitz MM, Paul
P, Rajgopal J, Welling JS. Only adding stationary storage to vaccine supply chains may create
and worsen transport bottlenecks. Journal of public health management and practice: JPHMP.
2013;19(0 2):565.
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Tutorial 2 Running Your New Model
And Viewing Results

Now that you have a model to run, this tutorial will walk you through the process of fixing any
errors, running the model and analyzing the results.

HERMES provides a comprehensive results page including a number of indicators that can

help the user analyze the function and cost of a given supply chain. The graphic below illus-
trates these different measures within a few categories: supply, agility, costs, demand fulfillment,
resource utilization and demand.

Map of Different Vaccine Supply Chain Efficiency Measures
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In this tutorial, you will validate, edit and run simulations of your vaccine supply chain model and
explore the different types of results that are available in six different visualizations: tabular form,
histograms, bar charts, tree maps, geographic conceptions and a downloadable Results Spread-
sheet. These results will include outcomes for vaccine availability, doses procured and used,
open vial wastage, storage conditions and costs (including costs for each of storage, transport,
personnel and vaccines).

L S PR -

This tutorial utilizes the model you created in the “Creating a new model” tutorial (Tutorial 7).
You can also find this model in the tutorial materials provided to you.
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Part 1: Start run
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1. On the Welcome Page, click
“Open, Modify and Run and
Existing Model”.

2. Click on the “Run” button in the
“tutorial_newmodel” row.
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bie Ldt View Vistory Dookmadks Tooks Liclp

toaverage

Run Parameters for model tutorial_newmodel

Doy
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3. This opens the page for running
a model simulation. Here you will
enter a name for this set of results
and specify the number of times
you wish to run the model when
generating these results. To better
capture the day-to-day variation
that occurs in the real world,
HERMES models are theoretical
(unless otherwise specified in the
parameters). This means each

run of the model will generate
somewhat different results. For
example, the daily demand at an
immunizing location is not going
to be the same every day-- some
days will have more patients than
others at any given location. Thus,
HERMES generates a flux of daily
demand.

4. In the text box, enter run1 for
this set of results. Leave the
rest of the parameters with their
default settings. Then click the
“Submit” button.
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HERMES ~Run -Run Simuiction

Running a HERMES Model
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7 HERMES - Su

HERMES ~Modals ~Run Simuiation

Running a HERMES Model

Model

How many stochashc ra

Run Parameters for model futorlal

Major Costing Errors Exist x

Your model has costing errors in it that could lead
to erroneous results. You will not be able to run
the simulation until this is corrected. You must
correct these by editing the models costing page.
Click the button at the bottom of the dialog
labeled Go To Cost Model Editor to do this.

Close

Tutorial: Running and results

|
Q
E

5. HERMES will automatically vali-
date your model before trying to
run it.

Show Advanced ptions | [ Submit |

6. If there are errors, you will get
one or more error messages (for
structure and cost errors) as well
as a dialog box listing the errors
with buttons to take you to the
location to fix them.

Go To Cost Model Editor
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Part 2: Fix Errors

In this case, the model you created did not include costs for all the different types of fuel and
power. You will correct these errors before coming back to try to run the simulation again.

P ~ 7 7 First click the “Close” button on
o e ; T the costing errors message.
e Run Simuiation

Running a HERMES Model

Wha fo this el of resull| idatinaiModell

How many stochastic (andom) runs would you

Run Parameters for model futorlal

Major Costing Errors Exist

Your model has costing errors in it that could lead
to erroneous results. You will not be able to run
the simulation until this is corrected. You must
correct these by editing the models costing page.
Click the button at the bottom of the dialog
labeled Go To Cost Model Editor to do this.

Go To Cost Model Editor

Close

o G -2 % 8.You can now more clearly

: ' - see the errors in the Validating
Model dialog box. Click the “Go
To Cost Model Editor” button.

Running a HERMES Model

Whal o idating Model

How many stochastic (andom) runs would you

Run Parameters for model futorial

NOTE: This will open the Costs
page. On the costs page, click the
“““““ “Continue” button next to “Fuel
and Power”.

Go To Cost Model Editor

- ° 9. Enter O in the empty Price
- boxes, leaving “Gasoline” “Elec-
tric Mains” and “Solar” Panel
Amortization the same. Then
click the “Done” button.

HERMES ~Modals ~Run Simuiation ~Costs ~Fual
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10. On the main cost page, click the
“Check Completeness” button.

11. “The Costing Component is
Ready” dialogue box will appear.
Click the “Ok” button. You
should now be ready to run the
model with microcosting.

12. Click the “Run Simulation”
breadcrumb in the top left corner
to return to the Run page.
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Part 3: Start Run (again)

bie Ldt View Vistory Dookmadks Tooks Liclp

Running a HERMES Model

Whal norme shoukd be given o his sel of resullst

random) ‘e fo average

Run Parameters for model tutorial_newmodel

Show Advanced Options.

bie Ldt View Vistory Dookmadks Tooks Liclp

14 Validating Model

Test

Run Parameters for model futorlal == T

the model.

Run Simulation

13. As above in step 4, enter a
name into the text box and click
the “Submit” button.

Submit

14. Now that there are no errors,
the Validating Model box will
inform you of your success. Click
the “Run Simulation” button to
start the simulation.

Submit
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Part 4: View Run Status

Clicking the Run Simulation button will bring you to the Run Status page. If you leave and want to
view the status of your run, you can reach this page by clicking Run Status on the top menu bar.

Bie Ldit Yow iory Gookmads Took Lide
5 en o x ok
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€a
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Status of Currently Running Simulations
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wni tutoriol newmodal a brua win 1nwmn 0. [einhact

" Run Information: runi x|

i I srmciton Fing 35.25% frum 1
el I

MozGazal)

hene MozGozo(2)

[le [t Yiew Vigtory Dookmorks Tools Lielp

Status of Currently Running Simulations

Available Runs.
Run Nome ‘Modsi Name Model D suomifiad status

nt tutoriol_newmodel o e 01 11 16204150 2017 running 13.10% run 1)
MozGazal) n 0107 15:57:10 2017 tshed

hana MozGozo(2) 12 i 0107 16130140 2017 process stoppad of runring 59.29% [run |
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15. As you can see from the page
below, the Run Status page offers
you some basic information about
the runs you have previously
started, as well as buttons allowing
you to get more detailed informa-
tion (Info, Logs) or remove a run
from the status table (this does not
delete the results). Clicking the
“Info” button for run1 displays a
summary of the run details.

16. Clicking the “Logs” button
displays detailed logsfor the
run. The logs are a detailed
description of model processes
containing information that may
be helpful when troubleshooting.

17. Once the run has finished, the
status column will be updated
accordingly.
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Part 5: View results

Once your simulations have finished running, you can view and analyze the results through
multiple interactive visualizations and charts, as well as detailed tables.

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

Please selecl a resull from Ihe menu on Ihe lefl 1o display.

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

Please selecl a resull from Ihe menu on Ihe lefl 1o display.
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18. Click on “Results” in the top

menu bar to open the results
page.

19. The results are organized by
model and the page opens with all
results collapsed. Click the model
name (tutorial_newmodel) or the
small triangle to the left to show
the simulations that have been run
for this model.

20. Since we left the number of
simulations at the default, 4, there
are four separate runs (labeled
Run:0 to Run:3), as well as the
average result of all 4, available
for you to review. For now, click
on the “Average Result” link. Due
to each model being hypothetical,
your results will not match these
exactly.
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Tabular results

21. The Vaccine Results table lists statistics for each vaccine in the dose schedule, as well as
overall statistics for all vaccines combined. These results include the following supply chain
measures.

Availability expresses the Doses Administered as a percentage of the Doses Demanded. Doses
Demanded indicates the number of doses of each vaccine that was needed at immunizing
locations in order to administer the required vaccines to all people who arrived for vaccinations,
while Doses Administered indicates the number of doses that were given to people arriving

for vaccinations. This number may be lower than Doses Demanded if supply chain bottlenecks
or ordering policies prevented the necessary vaccines from getting where they were needed,
when they were needed.

In this particular simulation (Model:tutorial_newmodel, Result:runl, Ave) Availability ranges from
74% to 93% across different vaccines, with an overall average of 90%. This indicates that an
average of 10% of the Doses Demanded resulted in missed opportunities, where people were
turned away because the necessary vaccines were not in stock at the time.

Open Vial Waste is the percentage of all doses in vials that were opened and not used. Doses
must be discarded from opened vials depending on the type of vaccine (lyophilized or liquid,
for example) and the immunization program policies (some programs mandate discarding all
opened vials at the end of every session, while others may allow some types of opened vials to
be used in future sessions). In this model, three vaccines (T7, OPV and DTP-HepB-Hib) could be
used for up to a month after opening, which resulted in little to no open vial wastage for these
vaccines. In contrast, open vials of PCV, BCG and M vaccines would be discarded at the end of
each vaccination session, leading to higher open vial wastage. PCV experienced lower wastage
(at 9%) than the BCG and M (>/5% wastage for each) due to each PCV vial containing only 2
doses (as compared to 20 doses per vial for BCG and 10 for M).

The Microcosting Calculations table (“Microcosting calculations in 2014 USD” below) provides
supply chain costs by supply chain level and for the overall system, divided into categories such
as storage amortization, storage maintenance, staff salary, buildings and gasoline costs.

An additional table (“Logistics Cost per Dose Administered” and “Logistics Cost per Fully Immu-
nized Child (FIC)” below) divides the total logistics costs for the simulation by the number of
doses administered as well as by the number of fully immunized children (F/C). In this set of
results, the logistics cost per dose administered was $0.50 and the logistics cost per FIC was
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Save

Cancel

Percent

Percent
2108 Stored below  Vials spoiled
2c

295%
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22. Click on the “Download Excel
Results Spreadsheet” button
below the tables to acquire a
spreadsheet of more detailed
results, which includes supply
chain metrics not only for the
overall system and by supply
chain level, but also for each
individual location and route.

NOTE: The spreadsheet contains
several sheets of information
about the model. The first page

is an overall model summary,
followed by a level-wise device
inventory, store locations with cost
breakdowns, route information
with cost breakdowns and listings
of storage devices, vehicles and
vaccines.

23. Click the “Save” button.
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24. Use the download dialog box
to either open or save a copy.
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Visualizations

There are two types of visualizations accessible via buttons below the main tables—*“Open
Geographic Visualization” and “Open Network Visualization”.

P e - 7’| 25. Click the “Open Geographic

2 e p— Visualization” button to view
the supply chain locations and
results on a map. This page will
open in a new window and can
take some time to load.

26. By default, locations are repre-
sented by circles that are sized
and color coded by supply chain
level. Lines between locations
represent the routes connecting
the province, health center and
district stores to the locations
they supply. You can choose
other information to display from
the box on the left to reveal
potential supply chain bottle-
necks. Check the “Utilization”
box under “Show Indicators”
to color locations by maximum
storage utilization (the peak
percentage of available storage
capacity utilized at a location
at any time during the simu-
lation). Also select “Color By
Utilization” under “Routes” to
color each route by its maximum
transport utilization (the peak
percentage of available vehicle
capacity used at any point).

Stores

Show/Hide Levels:
All Lavels: )
Province: @
District: =]

Health =]
Centen:

Show Indicators:
Population: [
Utilzation: | @

vaccines: ]

Routes:

Color 8y 7]
Utiization
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27. Hovering your cursor over a
location identifies the location and
supply chain level and quantifies
its maximum storage utilization.
For example, Massingir Distrito
used approximately 62% of its
storage capacity at peak utilization
in this baseline scenario. This is
higher than many other locations
but does not indicate a current
supply chain bottleneck as utiliza-
tion did not reach near 100%.

Stores

Show/Hide Levels
All Lavels: [

®

Province:

o

District:

Health
Center:

N ]

Show Indicators:

Population:

® 0

Utilization:

Vaccines:

o

Routes:

Calor By v
utiization

28. You can instead choose to
view locations by their popula-
tion size or vaccine availability
results using the box on the left.
Click on the “Vaccines:” under
“Show Indicators” to see the
vaccine availability results.

Stores
Show/Hide Levels:

All Levels:

3]

Province:

&

District:

o

Health
Center:

Show Indicators:
Population:

o

Ufiization:

® @

Vaccines:

Routes:

Color By (=]
Ufiization

29. Zoom in and out using the
scrollwheel or press and hold
your Ctrl key while pressing the
+ key to zoom in or the - key to
zoom out. Zoom in where the
southernmost locations in the
model are found and click on the
“color by utilization” button.

Stores

Show/Hide Levels:
Allevels @
Province: 2
District: @

Health @
Center:

Show Indicators:
Population: [

Ufilization:

®

vaccines: [

Routes:

Color By "]
Utilization
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Stores

Show/Hide Levels
All Levels:

Y]

Province:

District:

Health
Center:

Show Indicators:
Population: @
Utiization: @

Vaccines: @

Routes:

Color By [m]
Utifization

Stores

Show/Hide Levels:
Allevelss @

ors Information for Location Cidade de Xai-Xai(2)

Routes:

Click on the check mark to add vaccine to Chart
Click on Name of Vaccine show only it on the Chart.

tration | Availability Plot |
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30. Hovering your cursor over
the location that is most red in
color (red indicates the greatest
maximum storage utilization)
reveals the “Cidade de Xai-Xai”
district store with the highest
peak utilization of greater than
99%. This indicates a storage
bottleneck, as the storage
device at this district store
was filled to capacity before it
could store all of the vaccines it
needed for at least part of the
simulation.

31. Clicking on a location or route
provides specific, detailed
information and results for your
selection. Click on the “Cidade
de Xai-Xai” district store and
select the “Inventory” tab to
display an interactive plot of the
daily stock inventory at this loca-
tion throughout the simulation.

NOTE: Clicking on the name of
any vaccine in the legend to the
right will display only that vaccine
and clicking the checkmark

next to any vaccine will add that
vaccine to the chart. This chart
shows monthly stockouts at the
Cidade de Xai-Xai district store.
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Slores

32. Click the “Availability Plot”
tab to show vaccine availability
for each vaccine at this location.

o nsoorors | InfoFation for Location Cidade de Xal-xai(2) . This chart reveals vaccine avail-
it , ) e e e e e o ey ab||lty to be 74% among pe ople

—_— arriving at the Cidade de Xai-Xai
district store for vaccinations,

Show/Hide Levels:

Routes:

Colorgy
Utiization

T indicating 26% of missed oppor-
- tunities due to the stockouts
h here.

33. Explore the map using the
various display options to iden-
tify transport bottlenecks. These
can be found in routes using
buses to pick up vaccines from

Stores

Show/Hide Levels:
Allevels @

Province:

District: a

‘ Information for Route r4
Healin @

Center:

‘ Route Information | Vehicle Utilization | Trips ‘

Show Indicators:

ol S the Cidade de Xai-Xai district
- Sl T e store. These show 100% maximum

Color By @
Utiization

transport utilization (or volume
carried) and more than 12 trips in
a one-year simulation, indicating
extra instances of picking up
vaccines beyond the monthly trips

attempted.
e T - 7 | 34. While the geographic visu-
e — alization is only available for

locations with geographic coor-
dinate data, similar types of
results can be displayed for any
model in a network visualization.
Click the “Open Network Visu-
alization” button from the results

page.

NOTE: This will open in a new
window.
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Supply Chain Network Results Explorer
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35. Afilled in blue circle means
there are locations below that
one. Left click on the Cidade de
Xai-Xai circle to expand the loca-
tions below.

36. Right click on Marien Nguabi
to display information about that
location then close the window.

37. Right click on “r6” to get
information about that route then
close the window.
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Supply Chain Network Results Explorer
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38. You can adjust what labels are
shown on the diagram using the
“Visualization Options” box
on the top left. When you place
your cursor over each button, it
expands to show the available
options.

39. Uncheck “Show Route
Labels” to remove them from
the visualization.

40. Even though the routes are
not labeled, you can still show
their information by right clicking
on the line.
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Histograms

41. There are three histograms
positioned below the visualization
buttons. These histograms display
the distribution of overall vaccine
availability, maximum storage
utilization and maximum transport
utilization across locations.

In our model, these show that availability was greater than 90% at the majority of the health
centers, but the one with the largest population (which we now know to be the Cidade de
Xai-Xai district location) experienced lower availability in the range of 70-79%.

The maximum storage utilization by location histogram shows one district (Cidade de Xai-Xai)
potentially facing storage capacity constraints (with peak utilization in the range of 90-99%)
while all other locations in the supply chain appeared to have sufficient capacity.

The maximum transport utilization also indicates a lack of bottlenecks in most routes, with two
health centers utilizing their full transport capacity (and potentially taking extra trips if allowed).
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42. Each of these will show further
information if you hover your
cursor over one of the lines in the
bar graph.
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Interactive cost diagrams

e [at Vew Tiatory Dookmorts Iook Lop

43. Total costs by supply chain
level are represented by a
treemap and bar chart, both of
which are interactive.

squpment foalpovar

The zoomable treemap allows for a quick visualization of the major cost driving categories and
the relative cost of each level, location and route. The treemap displays boxes labeled with
categories of costs, with the relative size of each box representing the relative share of costs
attributed to that category. In this model, the costs of staff salaries comprised the greatest share
of costs, followed by equipment costs and fuel/power costs.

Clicking any box will “zoom in” the treemap to the selected category, now further broken down
into subcategories. To zoom out to the previous level of costs, click on the blue bar at the top of
the treemap, which displays a label of the current category.

44 1f you hover over a block of the
treemap, information about that
field and level will appear both in
a pop up box and below the grid.
The total for that field will also be
shown below the grid.

qupment pr—
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45, Click on the top staff box. The
treemap will zoom in to show
the staff broken out by locations.
The blue bar at the top changes

<]
®
.
'Y
n

N to reflect that you are looking at

“all.staff”

|
Q
E

46. Similar to in the above level,
you can hover over another box to
get information.

|
Q
E

47. Click in the top left box to drill
down into all staff at the district
level (reflected in blue bar at top
now saying “all.staff.District”)
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48. If you hover over the blue bar
at the top, it will turn white. Click
on it to go back up a level.

49. An interactive Costs Bar Chart
initially displays total costs by
level. Clicking any level will regen-
erate the bar graph to show the
costs accrued at each location
and route at the selected level.
Clicking any location or route will
display the costs by category at
that location or route. Return to
the previous view by clicking in
any empty white space in the
chart. Click on the middle bar to
show the breakdown of the costs
for route r8.

50. Click in the white area below
the lowest bar to reset the chart
SO you can choose another loca-
tion or route.
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Part 6: Next steps

You have now completed the HERMES tutorial on running your new model and exploring results.
See other tutorials for experiments you can perform with your model, such as introducing new
vaccines, adding storage devices and removing a supply chain level.

REFERENCE:

1. Haidari LA, Brown ST, Wedlock P, Lee BY. Map of different vaccine supply chain efficiency
measures. Vaccine. 2017;35(1):199-200.
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Tutorial 3 [ntroducing a New
\Vaccine

Now that you created a model and ran simulations to produce some results, the next three tuto-
rials allow you to experiment with different scenarios. The first scenario is the introduction of a
new vaccine.

With new disease threats and outbreaks occurring all over the world, policymakers, govern-
ments and Ministries of Health need to consider the development and introduction of new
vaccines. In this tutorial, we will take a look at the operational and economic effects of intro-
ducing two vaccines — the rotavirus vaccine and injectable polio vaccine — into the model
(NOTE: these two vaccines were selected because they're commonly used in this region.)

It's important to keep in mind that while the introduction of a new vaccine into a supply chain can
be beneficial, it can also have a number of unintended consequences. For example, bottlenecks
may occur in cold-storage and transport due to an increased number of doses flowing through
the system that may lead to reduced vaccine availability for the consumer. Previous modeling
work using HERMES has helped show how adding one or more vaccines into a supply chain can
lead to bottlenecks in storage and transport and how varying different factors (such as shipping
frequency, storage space and population demand) can alter this effect!?

These instructions will guide you through introducing two new vaccines as well as an additional
dose of another vaccine, to create an experimental scenario based on an existing model. The
following steps will add the rotavirus and injectable poliovirus vaccines to the model and allow
you to specify the dose schedule for these new vaccines. You will also add an additional dose of
the measles vaccine to the vaccine schedule in your model for experimental purposes.

This tutorial utilizes the model you created in the “Creating a new model” tutorial (Tutorial 1). You
can also find this model in the tutorial materials provided to you.
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Begin vaccine introduction experiment workflow
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4. Click on the “Introduce New
Vaccines” box.

5. You will be prompted to create
a copy of the model to run.
Making a copy allows you to
keep the original model as a
baseline comparator to the
experimental model you are
creating. Enter a new name for
the model copy (or use the one
automatically filled in) and click
the “Save” button.

6. This page offers additional
information on the vaccine
introduction scenarios you can
include using this experiment
generator. Click the “Next”
button when you are done
reading and ready to move to
the next page.
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Add new vaccines
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7. From this page, you will be
adding two new vaccines. You
can see the vaccines that are
already present in the model in
the table on the right. The table
on the left shows vaccines that
exist in the database that can
easily be added to your model
by following the steps listed
below.

NOTE: The “Next” button will
remain greyed out until you add
at least one new vaccine to your
model.

8. The first vaccine we need to
add is rotavirus: “RV GSK 1
Dose (171 cc/dose)”. The easiest
way to locate a vaccine in the
table on the left is to press the
“Search” button that is below
that table. Then, the dialogue
box below will appear.

9. Type “RV GSK” into the search
box to display only rotavirus
vaccines manufactured by GSK.
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10. Then press the Search button.
HERMES will update the table
to only show vaccines matching
your search criteria. Several
presentations of rotavirus
vaccine from the manufacturer
GSK are shown, which differ
on characteristics such as the

number of doses per primary

||| (e — 5 container and the cold chain

volume required per dose in

. secondary packaging. Clicking

the “Info” button next to any

vaccine will display detailed
information about its character-
jstics.

5 HERMES

-

HERMES E: il Vaccine Intr

al you would like I
by clicking the sea

s nex! 1o Th

Jojojooojoo

—— " ° ° 1. Pick the “RV GSK 1 Dose (171

e : ¢ cc/dose)” by clicking the check
box next to it in the table on the
HERMES Experi / il i |eft

Back

Flaase select the vaccines that you wouid like to infroduce into the system by clicking on the checkboxes next to he vaccine name. You can
search through the vaccines by clicking the search button at the bottom of the screen.

Choose vaceines that you would like (o add to the model. °

H
2

ok Add Vaccine -

clcjojoeoojojo$

bie Ldt View Vistory Dookmadks Tooks Liclp

" ° " 12.Press the “Add Vaccine”

' button located between the two
tables. You will see the vaccine

pen facet : appear in the table on the right.

Back  Next Please Click the Next Button to Confinue

Flaase select the vaccines that you wouid like to infroduce into the system by clicking on the checkboxes next to he vaccine name. You can
search through the vaccines by clicking the search button at the bottom of the screen.

Add Vaccine =

clajpjcjoojojo 3

View1-00f0 View1-70f7
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HERMES E: Vaccine Intr

[ Back Next Please Click the Next Button to Continue ]

Pleuse select Ihe vaccines Ihal you would ke lo infroduce info Ihe systery

search through the vaccines by clicking the search button at the bottom| | Search

Ihe vaceine name. You can
for Vaccines x

Ploaso ontor your soarch words? (0.9, ECT):
1w statens
Choase vaceines that you would like to add to the model. ° °
Name info into
@ Rotavivs (RY) vaceine 8 Iypos) A
O |RvGsk 1 Dose (753 ce/doss] o Search ) (=Cancel 03 o e
O [Rv 3K 1 Doso (256 co/doso) info I ——
[EIHEVIGS Doss i ol doss) L OTP-Hops-Hio Serum insiute of india 10 Dose (26 | .~ o
)[RV 1 Dose (1153 ce/dose) ol celdose) 9 (e
O |RvGsk 1 Dose (156 co/doss) s e M Sorum nsftue of Incic 10 D0se (261 ce/doso] || Info || Delete
il e oo e colecss) = T Serum nsfifute of incia 10 D0so (2.61 cc/dose) | | info. | elets
O |RVOSK 1 Dose (184 ce/dose) nfo POVIO GSK 2 Dose (48 cc/dose) Info | Delete
O |RVGSK 1 Dose (423 ce/dose)] nfo
View1-30f5 View 1-7 017
Search | ShowAllltems | Showng Rosults for form: RV CSK Create a New Iype

e [t Yw itory Dookmads Toos L - o x
G HERMES - Supply Chuin Mo X |
€ D locahost 00 espunccive.in _experimentimodell- @ e Qs e 9 - "

HERMES ~Models ~futorialnewmodel - Create an Experiment - Vaccine Inroduction Experiment
HERMES Experi Vaccine i
B e——

Ploase selsc! Ihe vaccines Ihal you would ike lo inlroduce inlo he syslem by clicking on Ihe checkboxes nexl lo Ihe vaccine name. You can
search through the vaccines by clicking the search button at the bottom of the screen

13. Press the “Search” button
again to look for the second
vaccine, injectable poliovirus,
and enter “IPV Statens” in the
search box.

14. Then press the “Search” button
in the dialogue box to filter out
all vaccines except IPV manufac-
tured by Statens Serum Institut.

Dle [dt View Higtory Bookmarks Tooks Lielp

5 HERMES - Supply Chainbe. X | o

tutorialnewmodel

Create an Experiment - Vaceine Infroduction Experiment

HERMES i

[ Back Next Please

lick the Next Button to Continue ]

search through the vaccines

Plause sslscl Ihe vaccines Ihal you would ks fo infroduce info he system by clicking on The checkboxes nex lo he vaccine name. You can
clicking the search button at the bottom of the screen.

z °

Nome into

8 ncctabio Polioveus vaceine (V) 2 Iypest)

9V stofens Serum niute | Dose (165 -

o celdose) =

g Fyslen i 1050 127 =

Ly Y StolensSerm il 1 one 1014 =
Add Vacane +

View1-30f3
search Show Al Snowng Rozuls orform: PV
fhes St

e T .
IPV Statens Serum Institute | Dose (268 M
o ) Info Info | Delete
o (& Info celdose) inkor) (nOnlsts

Vncine Crtetynthe Mode! o
P 2 |
o | bote

P WHO 10D (2l

cerave)

W Sorum e of 105010 (141 </dore) || i || Dot

" Soum it of i 10 o 3.1 cldore) | o ea

PGVI0 0o 2 Dot (8 ccrcoe)

Create a New Iype
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15. Choose “IPV Statens Serum
Institute 1 dose (12.9 cc/dose)”
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HERMES Experil Vaccine Intr

[ Back  Next Plaase Click the Next Button to Contfinue ]

search through the vacaines by dlicking the search button at the bottom of the sareen.

° Vaccines Currently in the Model

Nome info rome.

& rcctablo Poliovius vaceine (#V) 2 ypest) PV tatens Senum nsiute 1 Dose (123 cc/dose)

st soum i | oo 205 = Eerie

o [PV Stotens Serum it 1 5ose (1014 = ECG Sorum ngfitfo of indio 20 Doso (133

cordose] s ce/dose]
PV WHO 10 Dose (2 ce/dosel
DI lept b Serum nstiute of ndia 10003 (26
ccldose]

Add vacane -
M Serum iniiute of India 10 Dose (2.61 c/dose)

T Serum Instute of India 10 Dose (2.61 ce/dose]

POVI0 GSK 7 Dose (4 co/dose)

View1-20f2

Search Show All Showng Resulsfor form: BV Create a New Iype
Statens

Plouse selecl Ihe vacaines Ihal you would ke lo infroduce info Ihe system by clicking on The checkboxes nex 1o he vaccine name. You can

°
into
ol { Drlete l
o | Deiie
o | celme
infe | celete
info | velse
info | velms
Info | Delete
tofa| | Dele.

View1-50(8
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HERMES

16. Cont. - Add it to your model
by pressing the “Add Vaccine”
button.
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Specify dose schedule for new vaccines

Dle [dt Yiew Hitory Bookmorks Tools Lidp

— 17. Click the “Next” button to
e e : - access the page where you

5 HERMES -

Het jels futorial_newmode! - Create an Experiment ~Vaccine Introduction Experiment Can upda‘te the VaCCine dose
E‘“M“ : Vaccine ‘] schedule for the two vaccines

you just added, which will be
administered to infants under
T T — . one year of age in the model.

anoctablo Polioveus vaccino (PV) 2 ypos)

Plouse seloc! Ihe vaccines Ihal you would ke lo inlroduce inlo 1he system by clicking on Ihe checkboxes nex 1o lhe vaceine name. You can
search through the vaccines by clicking the search button at the bottom of the screen.

1V stotens Srum ingitufe | Doss (265
o

o wia | ool
o PV tatonssarum st 1 505 (1014 = fito ofindio 20 Doso (14 o | Dales
o
to
Add vaccine +
o
o | Delets
View 1-2012 View 1-8018
Search Show Al Snowng Resuls forform: 1PV Create a New Iype
o Stotans v
Gle [dt Yiew Hitor, Tookmas Tools Lics o x NOTE -I—h h
: rscreen
CT xm— : IS NOW you
€a Qe Qs s o - T8 =

should now appear

HERMES Experi I

(= )

Now, for the new vaccines, please specity the dose schedule that you would like o have for each new vaccine that you are infroducing. You will
need lo specily in Ihe lable below al leas! one dose be adminislered lo one populalion for such new vaccine.

Vaceine Nowbom 12 24months oW 1 1imonths
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18. You'll need to now update
- the table by clicking on the
appropriate row and entering
the number in the population
column you want to update. For
this model, you will want to add
1 dose of “IPV Statens Serum
Institute 1 Dose (12.9 cc/dose)”
for “1-11 months” and 2 doses of
“‘RV GSK 1 Dose (171 cc/dose)”
for “1-11 months”. Changes are
saved when you press the Enter
key on your keyboard while in
the row you are changing.

b3
®
a
«
3>
n

NOTE: The “Next” button will
remain greyed out until you
update the table. All vaccines
need to have at least one dose
given to one population or an
error box will pop up and you will
be prevented from proceeding.
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Alter dose schedule for other vaccines

Dle [dt Yiew Hitory Bookmorks Tools Lidp

55 HERMES - Supply Chain e X | o

€ @ locathost 000

HERMES

Back  Next Please Click the Next button fo Continue

Now, for the new
need to spi

vaccines, please specify the dose schedule that you would like o have for each new vaccine that you are infroducing. You wil
in the table below at least one dose be administered to one population for each new vaccine.

Newbom 1224months oW 1-1imonths

o o
o o
G E6t Yo oy Booknats oo Ll
3 ERMES - Sy b X (o
€ @ localhos nle 5
HERMES Experi
[ Done Please Click the Done Button to Finish ]

Vaccine Infroduction Experiment Summary
The vaccine infroduction experiment that you have specified includes adding these vaccines:

1PV Slaler

RV GSK 1 Dose (17.1 cc/dose)
With @ Dosage Schodulo of:
2Doses to 1-1 Imonths
If you would like fo confinue fo edii fhe experiment, here are a few opfions:
Add New Types of Vaccines lo The Model
Add New Types of People fo he Model
Update the Number of People Served by Each Supply Chaln Location
Edit tho Vaccine Dosc Schodulo
Orif you an
Run

hed creating this experiment
s of this Model

bie Ldt View Vistory Dookmadks Tooks Liclp

5 HERMES - Supply

Edit Demand: Vaccine Dose Schedule

nuy r population type for each vaccine.

-
o
0

o

o

o

WIE w2l waEd Wl
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For “Include in the dosc fable?", select the components [vaccines and population fypes) you'd like fo include in the dose schedule. For "How many doses of each vaccine?” enter the
mber of dose:

Tlmonths

19. Press the “Next” button.

NOTE: This new page offers
you a variety of options to
continue interacting with the
experiment as well as a link to
run the simulation.

20. Before you run the simulation,
click on “Edit the Vaccine Dose
Schedule”

21. You will be updating the
schedule to add 1 dose of the
Measles (M) vaccine to the
“12-24months” population. First
click the “Population” radio
button near the top left of the
page (next to Vaccines which is
selected by default).
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Edit Demand: Vaccine Dose Schedule

For Include in the dose fable?", select the components (vaccines and population fypes) you'd fike fo include in the dose schedule. For "How many doses of each vacci
populafion fype for each vaccine.

" enter the number of doses per
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Edit Demand: Vaccine Dose Schedule

For Include in the dose fable?”, select the companents (vaccines and population fypes) you'd like fo include in the dose schedule. for Hiow many doses of each vaccine?” enter the number of doses per
populafion type for sach vaccine.
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G HERMES - Supply Chain b | .

HERMES ~Models -tutorial_newmodel ~Create an Experiment -Vaccine Infroduction Experiment
HERMES Experi i i
[ Next Please Click Ihe Nexl Bullon lo Conlinue ]

D iption of the Vaccine

Many countries stuggle when trying to add new vaccines, with their potential fo prevent iiness and save lives, to their existing supply chains. If the.
supply chain has not been planned with adequate storage and transport capacity to hande the increased amounts and volume that result from
adding vaccines lo lhe counlry's schedule, performances and efficiency may suffer. Modeling can help you plan for a vaccine infroduction by
helping admini choose an and vaccine dose schedule and determine the increases in storage and transport
capacity that are needed,

The following pages wil guide you through introducing a new vaccine, or mulfiple new vaccines, to the immunization schedule in your model
You will be able to choose from vaccines in the HERMES database and can also create additional vaccines with alfered characteristics. These
vaccines can be given to existing populations in the model, or you will have the option to define new populations to receive the vaccines. Once
specified, HERMES will automatically create a new model that will allow you to run simulations fo assess the impact of the additional vaccines.

If instoad of infroducing a now vaceine you wish fo introduce additional doses of vaccines that are already in your model, you should proceed fo
Fdit the Vaccine Dose Schadule.

Bolow aro some example publications wher the introduction of one or more vaccines to the supply chain is explored with HERMES modoling:

AssTM, Rojgopal J, Noman
scing the preumococal an

‘Connor DL, Wateska AR, Jana A Winnga AL, Vor
i Niger. Am.J Fublic Health, 201 Fetr102(2]:269-76,

inus WG, Burke DS Img
0.2105/A1PH.2011 300210 Fpub

Chensi
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22. Click the box next to
“12-24months” (in between 1-11
months and Newborn) to include
that population in the scheduling
table to the right.

23. Update the table to add 1
dose of “M Serum Institute of
India 10 Dose (2.61 cc/dose)”
to the “12-24months” popula-
tion by clicking on the row with
M, updating the “12-24months”
column and then pressing the
“Enter” key. Then press “Done”.

You have now introduced rotavirus
and injectable poliovirus vaccines,
as well as an additional dose of
measles vaccine, to the model.
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View changes to model
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7 HERMES - S

tutorial_newmodel_vaccine_infroduction
Model

Model Network | ModelNofes

Please select what you would like to do with
Supply Chain Network Dlagram

this model:
This dagram depicts the structur o this uoply chain. Clicking on 2 location can expand o contract the routes
« Greate Experiments Based on fhis Model nd ocations below the zelected location. Kight-clicking 3 location or routa wil bring up more detaied
« Edit modal nfermatien
« Moy shuclors wilh Ihe Advanced Model Edilor

« Add or remave madel components (e.g. vaccines.
storage devices, vohicics, and populafion categorics)

« Tabular nterfaces for edifing the mode!

« Edil Slorage Localion Geographic Coordinales

« Moy the Vace
o Add and moclfy costs

« Iranstorm the system with automaicaly created
fronsportloops

« Run o Simulalion Experiment wilh Ihs Mods!

* View Results from previously saved Simulation Experiments
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tutorial_newmodel_vaccine_infroduction
Model

Model Network | ModelNofes

Please select what you would like to do with
) Supply Chain Network Dlagram
this model:
This dagram depicts the structur o this uoply chain. Clicking on 2 location can expand o contract the routes
* Create Experiments Based on fhis Model and locations below the lected location. kight-lcking 3 locaton or route wil bing up mar detaled
« Edit modal nfermatien
« Moy shuclurs wilh Ihe Advanced Model Edilor

« Add or remove madel components =.g. vaccines.
storage dovices, vohicics, and populafion categorics)

« Tabular nterfaces for edifing the mode!

« Edil Slorage Localion Geographic Coordinales

« it Storage Location Population Esfimates [

« Edit Storage Location Do

« Add and moiy costs
« Iranstorm the system with automaicaly created
fronsportloops
= Run e Simulaion Experiment wilh Ihis Model

* View Results from previously saved Simulation Experiments
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HERMES ~Modoks “tutorial_newmodel vaccine_infroduction -tuforial_newmodsl_vaccine_Infroduction(1) ~Edit Model Components

Edit Components

Use Ihe Source dropdown box lo change whal dalabase or model o use 1o look for componenls. Select The component you wish o add o Ihe
tutorial_newmodel_vaceine_introduction(1) model, and click the arrow button located betwoen the two tables fo make it avallable o the model. To remove an oxisting component
from the model, click the Del(ete) button in the component's row in the Used Iypes table on the left.

Vaceine in tutonaLnewmodel_vaccine_infroductionl1) source|
Used 1yes ° Availa} "'TR1ES Datzbase °

Name* info

it 8CG Sorum nstituto of ndia 20D0se | | Edt | Info | |2 jpcay z
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Transport 5CG 4 tuorsl newmode! vacane ntroducton
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506 Serum st of ndia 10 Dose
P 10 Do (2. cc/doro = L o
F Stotens Sorum st 1 Dore e info - Add o
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e o Model o
Serum sttt of inga 10 Dose i o
rer Dems e st f 10D o s o S
ES Dose (12coldose]
| o 1P Bifcam 10 Dove (208 cofdore] o
OPVWHO 10 Dose (2 ccrdose)
o o1 G 1 Dose (7 ccfdose) o
o O1P Sanon 1 Dose (205 ccldose) o
PCVI0 Gk 2Done (42 cedons) e O sonch ] Bese 233 ool .
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24. Before running the simulation,
take a look at the changes in
the model. To do this, open the
model “tutorial_newmodel_
vaccine_introduction” (or
whatever you named it in step
5) by going to the Models page
and clicking “Open” in the
“tutorial_newmodel_vaccine_
introduction” row.

25. Click on “Add or remove
model components” which is
the second sub-bullet under-
neath “Edit model:”

26. In the source dropdown box
above the right hand table,
choose “tutorial_newmodel”
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P - ° 27 This will load the vaccines
available in the original model

HERMES Choose Types

in the right hand table. Notice

HERMES ~Modals -fuforial_newmodal vaccine_infroduction -tuforiol_newmodal_vaceine Infroduction(1) ~Edif Model Componants

_ that the table on the left now
Edit Components
Use Ihe Source dropdown box lo change whal dalabase or model o use 1o look for componenls. Select The component you wish o add o Ihe i | d t h i d d d
tutorial_newmodel_vaccine_introduction(1) model, and ciick the arrow button located between the two tablos fo make it available to the model. To remove an existing component Incliuaes e viruses yO ua e
in the experiment (for used types

from the model, click the Del(ete) button in the component's row in the Used Types table on the left.
Vaceine in tutonal_newmodsL vaccine_infroduction(1) source
Mo " - . :
in the current model).

Nomo? o Nome?
storage F———— 500 Senm niuf of i 20 Dose =
(13 cefdose) ] 013 co/dose]
Transport. 0dl TP lepB-1fib Serum Insitute of India e
DIP-Heph-+ib Serum Insfitute of India i 10 Dose (2.6 ce/dose)
St MSerum it of ndia 100z =
Population e
1PV Statens Serum Insfitute 1 Dose. it | Info. + Add 'OPV WHO 10 Dose (2 cc/dose) Info
= 129 celcose) COMPONENC | ncvio ook 2Des (43 ccideel o
per Dems Menm stite of nga 1000ss | | €68 | o st ol 15w —
(261 ccriose] o 21 ccjcore)
|
oY Wi 1000 (2 cercore)
o [t
PV10 G2 e (48 done] o
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Run simulation

28. Click on “Models” in the top
menu bar to get to the models
page. Then click the “Run”

Available Modes in HERAES button in the row with your
:I:ﬁ;f;sg}f}cktoanr’r:idﬂ;o oopen. You can use the buttons on the right to perform various actions with the selected model. If you would like to edit the notes or the name of a model, please Va CCl n e | n tro d u Ctl O n m O d e | ,
i .

Nome Model D= Note

which is “tutorial_newmodel_
vaccine_introduction” in this
tutorial.

NOTE: Step 28 will open the
“‘Run Simulation” page.

- 29. Type a name for your model

A Mode I - and click the “Submit” button.
There should be no warnings or
errors in the model.

NOTE: if there are warnings or
errors, please see the
Troubleshooting section for
further instructions.

Cancel Show Advanced Options | Submit
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30. Click “Run Simulation”.

HERMES Run

Create | Mod

HERMES “Modeks -tutorial_newmodal ~Craate an Experiment ~Remove Level Experiment ~Run Simuiation

NOTE: The run status page will
open and you can watch the

T x progress of your run.

Number of Smulafion Days
Number of Shipments from fhe Manfacturer o
Factor for Buffer Stock rom fhe Manufacturer

Sofs ho dofault bufferstock for fho wholo modé

Cancel

dvanced Options | | Submit

Run Simulation

bie Ldt View Vistory Dookmadks Tooks Liclp

o x
5 s - Mo x (o
€ @ localhost-B080/bottle_hermes/nun-top [ w8 9 e [ & 8=
HERMES Run Stafus

Create Resul: | Dolabase | Run

HERMES Models ~Run Simuiation Run
Status of Currently Running Simulations
Available Kuns: °
Run Nome ‘Modsi Name Modsl 1D submitied statue Detals
ancal | cioar
ot oo nowmodel 3 Tue w11 160888 2017 fnnad o
Loge
Gancel || Clear
MezGazall) + 07 15:57:10 2017 tnsned o ;
Cancal || clear
rony tutoriaLnowmodelleveLremoval 4 Wed 120124332017 fninad o
Logs
tonol newmodeL vaceine_infroducto Cancel || Clear
v (st Ry Wed 12075921 2017 runing 25.20% (un 1] o L
Cancel || cloar
hts MosGao(z) 12 i 07 16220248 2017 s slopped ol urring 59.25% [ 1] fo
a0 View1 =015
Done
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View results

Once your simulations have finished running, you can view and analyze the results through
multiple interactive visualizations and charts, as well as detailed tables, and compare them to
your original or baseline model.

Dle Ldt View Vistory Dookmarks Toos Liclp

31. On the main model page, click
on “View Results” (near the
bottom of the page) to open the
results page.

tutorial_newmodel_vaccine_introduction
Model

& | ModolNotes

Please select what you would like to do with
this model:

Supply Chain Network Dia

s Bosod on fhis Model

32. Expand the
“tutorial_newmodel_vaccine_
introduction” tree and select the

Average Results
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Tabular results

Doses
Administorod

105

33. As you can see on the screen-
shot, introducing RV, IPV and
a second dose of M vaccine
caused overall vaccine avail-
ability to drop from 90% to 54%.
The new vaccine introductions
caused fewer doses to be
administered (62,591) than at
baseline (81,855) due to their
larger cold chain volume per
dose, as compared to most
vaccines in the schedule at
baseline.

Logistics costs rose to $0.64 per
dose administered (from $0.50
before the introductions) and
$11.67 per fully immunized child
(from $8.81).
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Bie Gt View Vitoy Bookmarks Toos Lics - 8 x

34. Click on the “Download Excel
e n- " up  Results Spreadsheet” button
below the tables to acquire a

Vaccine Results. °

percont

bty ot S o T T e spreadsheet of more detailed

11 Sorum nstitto of i 10
c/dose)

s oo ssom w w6 o P T [ q
st oon 71| _saen 71 00| ooom oo ooom 0 resu|t5, Where you can com pare
;?é“:;:é o Save Excel Simulation Experiment Resul... * 165K iy ° . )
D ——— supply chain metrics not only for
Dose (129 cc/dose) 100.00%) 000%, °
SleEe
mm—— the overall system and by supply
Do (3 cordom)
AT — 1 .

sl . chain level, but also for each
ukwunliwuh::«lb;nainzm: o e — ° i d d | | K

[ = | Publc Trans ook Moins t d ‘t
N N . 1t . s R TN Individual location and route.
i R 1 s o7 ' 7 W 2T 7 (i W 7 s 17
T - - 7 — T o r—
N N T R R W

os e

P - °°  35.Click the “Save” button and

€ D tocaost e ase ®e O L-®- 8 a = .
e e - then use the download dlalog
Vaccine Results ° p
rorcent _percent
- e - Dote: | poser Doses  Openvial |
otk Avoloklly |- Vol Used | per et | Gomanded | Adrinred || Wasle | Sk 2108 shored Seve | Vick ol CO py
11 sorum nsftto of india 10 = s
ool ssm w0 16039 oa7 oiem  10000% 0o0% o
RV GSK 1 Dose (171 cc/dose) st1em| 2009 il 1250 2009 000%|  10000m, 000% o
OPVWIIO 10003 (2
181 asen
cu/dose) Save Excel Simulation Experiment Resul... x 5185 S Y
OTP Hop® Hib Sarum st 10000% 000%, o
e fo Pl Sprnacishant [T SprmoRh e i eWmodRLaEc
10000% 0o0% o
100.00%) ooo% o
To000s, ooom o
100008, ooom o
T T g
Microcosting colculations in 201 °
—— 4 Save  Cancel
jorage 4 Sow e
Levels ' bl tanst 0% Heckic Mains
Povince_[75208 10355 s I T ) 076 25061
Gitict nz 2600 eers[mves s s [soza ) 2101 11650
Vieoti Genter (247252 [1.13000 00 0% o2 5620 oo 1020 106066z
Tolal amsss ez ouis  1aady  2saas temes  nemer  1sa Tseans  rovssr
ot et
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Visualizations

Stores

Show/Hide Levels:
All Levels: @
Province: (]

District: @

Health @

Cenfer:

Show Indicators:
Populafion:  [J
Utiization: @

Vaccines: @

Routes:

Colorgy @
Utilization

4 HERMES - Sy Chin M 5 ¥ HERME

€ @ localhostH0R0/bottle_hermes/netwe
HERMES Network Visualization

Welcome | Creale | Models | Rells | Dalabaze | Runsiahus | Help

Network Visualizafion ~Modsl: utorlal_newmodel_vaccine,_Infroduction, Result: run_vl

Supply Chain Network Results Explorer
ck on a circ itlocals it hips. Loft cick

fon or route fo get i autputs Hhem o the diagram,
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HERMES

36. Click the “Open Geographic
Visualization” button to view
the supply chain locations and
results on a map. This page will
open in a new window and can
take some time to load. Click the
“color by utilization” buttonand
explore the map to identify
which locations and routes
experience bottlenecks after the
vaccine introductions.

37. Go back to the “Results” page
and click the “Open Network
Visualization” button. This page
will also open in a new window.
This diagram is the same as
that on the main model page,
but there is more room here to
maneuver with it. You should
notice that the structure has not
changed from the original model.
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Histograms

38. Go back to the Results page
and scroll to the colored histo-
grams. The vaccine availability
histogram now shows two loca-
tions with availability below 20%,
and two in the range of 70-79%.
The storage utilization histo-
gram shows storage constraints
at both district stores and the
province level store (whereas
previously only one district store

---------------- . faced a storage constraint). The

transport utilization histogram

shows that all three routes
originating from health centers

(to pick up vaccines via public

transit) face bottlenecks after

vaccine introductions, as does

a newly constrained route origi-

nating from the district level.
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Total costs by supply chain level

39. Comparing the new treemap & barchart to the old can be an easy way to notice some differ-
ences. In this case the changes are not very dramatic.

after vaccine introduction

before vaccine introduction.

squpment foalpovar

40. Take some time to interact with the results.
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Next steps

You have now completed the HERMES tutorial on introducing vaccines to a model. See other
tutorials for additional experiments you can perform with your model, such as modifying supply
chain capacity by level.

1. Lee BY, Assi T-M, Rajgopal J, et al. Impact of introducing the pneumococcal and rota-
virus vaccines into the routine immunization program in Niger. American journal of public health.
2012;102(2):269-276.

2. Lee BY, Assi T-M, Rookkapan K, et al. Maintaining Vaccine Delivery Following the Intro-
duction of the Rotavirus and Pneumococcal Vaccines in Thailand. PLoS ONE. 2011,6(9):e24673.
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Tutorial 4 Adding storage devices
by supply chain level

This tutorial will allow you to experiment with adding storage devices by level (Province, District
and Health Center) into the supply chain. This experiment shows the effect of a new storage
device on overall vaccine availability. For example, adding storage devices could allow X more
doses of vaccines to flow through the system, resulting in a Y% increase in vaccine availability.
Examples of secondary and tertiary effects include the effects on transport utilization (does
transport capacity need to increase as well?) and logistics costs (increased capital, electricity,
and personnel costs). Previous modeling work has highlighted these effects.

These instructions will guide you through adding cold storage devices to all locations in a supply
chain level to create an experimental scenario based on an existing model. The following steps
will add a refrigerator to each district level location in your model, which was previously shown
to face storage capacity constraints at a district store.

This tutorial utilizes the model you created in the “Creating a new model” tutorial. You can also
find this model in the tutorial materials provided to you.

Begin add storage devices by level workflow

1. On the Welcome Page, click
“Open, Modify and Run an
Existing Model”

Welcome to HERMES

What would you like to do?

Create or Upload a New Model

HERMES Demo

Visit the HLRMLS Website for More Information about the Froject
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bie Ldt View Vistory Dookmadks Tooks Liclp - o x

7 HERMES -

HERMES ~Modals
Available Models in HERMES
Ploase select a model fo open. You can use the buttons on the right to perform various actions with tho selected modol. If you would like fo edit the notes or the name of a model, ploase
double click on the fine.
Select a Model °
Nome Model D Note Actions
Merara 2 pen | Run Copy | Info el
iutoriaL newmodel 3 pen mun | copy | info | el
20 8 View1-2012
Done

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

7 HERMES -

Dotabase | RunStalus

HERMES ~Modsks tuforial_newmodal

tutorial_newmodel Model

Model Nefwork | Model Nofes

Please select what you would like to do with

this model: Supply Chain Network Diagram
= Create Experiments Based on fhis Modal i

« Ecil modsl ntormation.

* Modify structure with the Adver

. Model Editor

* /\dd or remove model compand 0. vaccinos,

2 (o
storage devices, vehicias, and population categories)

« Tabular interfaces for acifing the modsl

« Bl Slorage Locol

« Moty the Vaccine Dase Schecie

* Add and modify gosts
« Transform the system with automaticaly created
Irarspor loops

* Run @ Simulafion Experiment with this Model

rom proviously savod Simulation Exporimonts

s 0 HERMES HIP File

bie [t Yow Iitory ookmads Tols Licp - o x

5 HERMES - Supply x b

€ @ localhost ermes/experime e a e 9 5
HERMES Create an Experimen’ 1
Welcome | Crecle | Models | Resuts | Delobese | unsioius | Helo

HERMES ~Modols tutorlal_newmodel ~Create an Experment

Please choose an experiment that you would like to perform:

= [ B8
N\ = Ema
Remove a Add Storage
Introduce New Supply Chain Devices By
Vaccines ) Supply Chain
Level

=
- w— EE=
*  gmen
Modify Introduce
Transport Transport
Routes Loops
Between
Supply Chain g
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2. Click on the “Open” button in
the “tutorial_newmodel” row.

3. NOTE: This opens the main
model page. Click on “Create
Experiments Based on this
Model” (top bullet) to open the
Create an Experiment page.

4. Click on the “Add Storage
Devces by Supply Chain Level”
box.
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Bie Ldit Yow iory Gookmads Took Lide

5 e
©o
HERMES Create an Experime!

reale | Modals

Mo x|

HERMES ~Modaks -tuforialnewmodal -Craata an Exparmant

Please choose an experiment that you would like to perform:

Make a Copy of Model tutorial_newmodel

S\ = BE 11 order to proceed, you will need to make a copy of the model. Please provide a name for the newly copied model below.

Introduce |

5 tutorial_newmodel
Vaccinet

Model To Copy

Name of the Copied Model fuforionewmodal_add_sforage

Save Cancel

snna®
aman -
Modify Introduce
Transport Transport
Routes Loops

Between

bie Ldt View Vistory Dookmadks Tooks Liclp

7 HERMES - S

es af.aSupply Chain Level

Help.

HERMES ~Modals -fuforial_newmodal ~Craata an Exparmant ~Add/Maocdiy Storage By Leval Experiment

HERMES Experiment Generator: Add/Modify Storage by Level

Description of Add/Modify Storage by Level Experiments

Ploase Click Ihe Nex! Bullon lo Conlinue ]

One of the central components of any supply chainis storage. The characteristics of storage devices such as net storage capacity, temperature
of storage, and costs may have a significant impact on the pertormance and efficiency of the supply chain. Modeling can help you decide what
slorage devices are appropriale for your supply chain al which supply chain level.

This experiment will take you through a series of screens that will allow you to augment or swap out the storage devices for an entire supply chain
level. You will be asked which supply chain level you would fike 1o aller, whelher you would ike lo add devices or complelely replace devices, o
replace a certain device at that level. Then you will be able fo specify what complement of storage devices you would like to use and then
HERMES will automatically create a new model based on your input.

Below are some example publications where modify or adding storage to a supply chain is explored with HERMES modeling:
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5. You will be prompted to create

a copy of the model to run.
Making a copy allows you to
keep the original model as a
baseline comparator to the
experimental model you are
creating. Enter a new name for
the model copy (or use the one
automatically filled in) and click
the “Save” button.

6. This page offers additional

information on the modified
storage capacity scenarios you
can model using this
experiment generator. Click the
“Next” button when you are
ready to move to the next page.
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Specify level and type of modification

Ble Ldt View Vistory Dookmarks Tooks Lielp - o x

- 7. Click “Next” to initiate your
MERMES AQQ / ModiTy STOrGGe Devioes of a5, choices for adding or modifying
storage at a specific level.

5 HERMES -

Resuls | Database | Runtatus | Help

HERMES Experiment Generator: Add/Modify Storage by Level

= )

Please select from below the supply chain level of which you would like fo mocify the storage.

Province District Health Center

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

8. Select “District” as the level
HERMES Adid / Modify SIOrage Deviess a1 Supply Chain Level . whose storage you would like

7 HERMES -

Welcome | Creale | Models | Reml: | Dalobase | Runsialus | Help

to modify. This will open another
selection below.

HERMES Experiment Generator: Add/Modify Storage by Level

[ Back  Next Ploase Click Ihe Nex! Bullon lo Conlinue ]

Ploase select from below The supply chain level of which you would like lo modily Ihe storage.
Province | @ District Health Center
Now you must select from the options below to decide how to apply new storage devices to the level. Would you like to
‘Completely replace the existing storage at cach location in the supply chain level with a new complement of storage devices.
® Add to the current complement of storage devices at each location in the supply chain level.

Replace a specific storage device with one or more other storage devices in a supply chain level

[le [t Yiew Vigtory Dookmorks Tools Lielp

9. Select “Completely replace the
existing storage at each loca-
tion...” as the type of action you

want to perform.

7 HERMES -

HERMES Experiment Generator: Add/Modify Storage by Level

[ Back  Next Ploase Click Ihe Nex! Bullon lo Conlinue ]

Ploase select from below The supply chain level of which you would like lo modily Ihe storage.
Province | @ District Health Center
Now you must select from the options below to decide how to apply new storage devices to the level. Would you like to
® Completcly replace the existing storage at cach location In the supply chain level with a new complement of storage devices.
Add to the current complement of storage devices at each location in the supply chain level.

Replace a specific storage device with one or more other storage devices in a supply chain level
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Select storage devices

Creale a New Type

5 e %
& modeld-

Hi ices atiaiSupply Chain Level
v

ent ~Ada/Modify Storage By Level Experiment

HERMES Experiment Generator: Add/Modify Storage by Level

[ Back  Next Ploase Click Ihe Nex! Bullon lo Conlinue ]

»»»»»

Add Device +

LR 245 K1 PR 245 KIE
Lvnoee vioer

Creale a New Type

Creale a New Type
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10. Click “Next”. You are now on
the screen that allows you to
choose the new device(s) to be
added at the level selected.

11. In the table on the left, choose
“‘BFRV55”, which is the only
item under “Refrigerator — Solar
Direct Drive”. You can locate it
either by scrolling through the
table or using the Search button
below the table. Once you've
found it, click the check box next
to it.

12. Now click on the “Add Device”
button in the middle of the page
to update the “Storage Devices
Currently in Model” table.

NOTE: If you wanted to add more
than one to each location at the
level, you could change the count
in the table on the right by clicking
on the row. Or if you added the
wrong type, you could delete it
and then add the correct type.
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13. Once you are satisfied with the
I e ey complement of storage devices
you are adding to your selected
HERMES Experiment Generator: Add/Modify Storage by Level |eve|’ C“Ck the NEXt bUtton to
BT get a summary page.

Add / Modify Storage By Supply Chain Level Experiment Summary

You have chosen fo replace all of the storage in the District supply chain level with:

NOTE: If something looks wrong,
Ploasc click the Noxt button above to complete the experiment you Can always use the “Back”
button to fix it before changing the
model.

14. Click the “Next” button to have
HERMES adjust the model by
updating the storage at each
location at the District level to
have one BVRV55 solar refrig-

HERie TR AR S RET erator and nothing else. This

might take a few seconds or a

few minutes depending on how

” large your model is (It shouldn’t

]
~

HERMES Experiment Generator: Add/Modify Storage by Level

take more than 10 secs for this
model.)

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

15. When the model has been
adjusted, the page will be
updated with some further
possible actions.

HERMES Experiment Generator: Add/Modify Storage by Level

[ Done Ploase Click Ihe Done Bullon lo Finish ]

Below are some

u may want to
h Supply Ch Lot

form on your newly modified model:

s that yo
d by Eac
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View changes in model

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

tutorial_newmodel_add_storage Model
Model Nefwork | Model Nofes

Please select what you would like to do with
this model: Supply Chain Network Diagr

& Gaza (1) [edt Unattached

Dle Ldt Yiew Vitory Dookmorks Tools Lielp

newmodel_add_sterage

fewing options > | | Modl Valdation >

Unattached

i Cidade de Xai-Xai (2) [ cdt
& Rovte s | edt
& Massingir Dishito (8) | edt

Done
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16. Take a look at the changes
in the model. Open the model
“tutorial_newmodel_add_
storage” (or whatever you
named it in step 5) by going to
the “Models” page and clicking
“Open” in its row.

17. Click on “Advanced Model
Editor” at the top of the page.

18. Click on the plus sign next to
“Gaza (1)” so you can see the
District levels.
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- o x

19. From the store viewing options
v g e dropdown box in the top left,
p—— ™ select “store storage” and “view
store storage”.

Model Vaidation »

Unattached

 Cidade de Xai-Xa
3
i Massingir Distrito (¢

~ - ° ~ 20. You should see that the

nCo0 Mode! i == districts Cidade de Xai-Xai and
Massingir Distrito each contain
1 BFRV55, as you would expect.

Unattached

bie Ldt View Vistory Dookmadks Tooks Liclp

21. If you perform steps 16-20
but open the original tutorial_
newmodel instead, you should
see that the two districts each
have 1 RCW 42 EK/CF, not the

BFRV55 you just substituted. If

you have previously run results

on your original model, you will
first need to make a copy before
opening the Advanced Model

Editor.
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Run the simulation

P - ° ° 22.Click on “Models” in the top
= menu bar to get to the models
page. Then click the “Run”

Avallcble Mol n HERMES button in the row with your
vaccine introduction model,

here tutorial_newmodel_

add_storage to open the “Run
Simulation” page.

Select a Model
Nome Model D= Note

23. Type a name for your model
in the box next to “What name
should be given to this set of
results?” and click the “Submit”
button.

NOTE: There should be no errors
in the model.

cancel Show Advanced Options | Submit
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3 e - ° 24 Click the “Run Simulation”
: - button.

Create.

HERMES ~Modeks -tutorlal_newmodel ~Create an Experiment ~Remove Level Experiment ~Run Simulation

Running a HERMES Model

Whal to idating Model x

How many stochastc (random) uns would you
Test Message
Run Parameters for model futorlal = T —

Number of Smulafion Days
Number of Shipments from fhe Manfacturer o
Factor for Buffer Stock rom fhe Manufacturer

Sofs ho dofault bufferstock for fho wholo modé

Cancel dvanced Options | | Submit

Run Simulation

bie Ldt View Vistory Dookmadks Tooks Liclp - o x

NOTE: The run status page will
MERMES Kon SIS o . Open and you can watch the prog-

Create

ress of your run.
Status of Currently Running Simulations
v (ol gmmecel HREERl Iy Wed Jul1210:35:05 2017 frsned Info .
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View results

Once your simulations have finished running, you can view and analyze the results through

multiple interactive visualizations and charts, as well as detailed tables, and compare them to
your original or baseline model.

bie Ldt View Vistory Dookmadks Tooks Liclp

o - ° ° 25.0n the main model page, click
: — , on “View Results” (near the

P ——— bottom of the page) to open the
tutorial_newmodel_add_storage Model reS U |ts p a g e :

Model Nefwork | Model Nofes
Please select what you would like to do with
this model:

Supply Chain Netwark Diag:

26. Expand the “tutorial_
newmodel_add_storage”
tree and select the “Average

Results”
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Tabular results

27. Adding a refrigerator to the district level stores increased vaccine availability to greater than
99% (from 90% at baseline, or before adding storage). The increased number of doses caused
the logistics cost per dose administered to drop to $0.45 (from $0.50 before adding the refrig-
erators) and the logistics cost per fully immunized child to fall to $6.93 (from $8.81).

Dle Ldt View Vitory Dookmorks Tools Lielp - o x

Percent percent
. Do OPenVial  Siored 2108 Stored Below  Vials Spoded
P Deman i Wasle s 1

29.60% 1603 10 16076 16011 007%| 100.00% 000%, 9

59.50% 2475 10 24867 24784 0%, soe%, P

Avaiabilty __vials uzed

Save Excel Simulation Experiment Resul...

save  Cancel

T T
aosest  [Lss 21210 73200 |1Lames
40 |poa 7700 5260, s10.45

6200

Tesmsm  issas  amoss Teases0  1ysve
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28. Click on the “Download Excel
Results Spreadsheet” button
below the tables to acquire a
spreadsheet of more detailed
results, where you can compare
supply chain metrics not only for
the overall system and by supply
chain level, but also for each
individual location and route.

29. Click the “Save” button and
then use the download dialog
box to either open or save a

copy.
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Visualizations

30. On the “Results” page, click
the “Open Geographic Visu-
alization” button to view the
supply chain locations and
results on a map.

Stores
Show/Hide Levels

Allevelss @
Province: @
District: o

Health 7]
Center:

Show Indicators:

Population: [
s W NOTE: This page will open in a
Routes: new window and can take some
ey W time to load. Click on “Color

by Utilization” and explore the
map to identify whether any
locations or routes experience
== bottlenecks after the addition of
refrigerators at the district stores.

Dle [dt Yiew Higtory Dookmarks Tools Lich, - o x

31. On the “Results” page, click
the “Open Network Visualiza-
tion” button.

5 HERMES - Supply Chain Mo 5 ¥ HERn

Supply Chain Network Results Explorer
Cick on o circle o sa ich il ships. Lol cick

fon or rouls fo gel £ - i fors o plof Iherm on lhi diogron,

NOTE: This page will also open
in a new window. This diagram
is the same as that on the main
Y model page, but there is more
room here to maneuver with it.
Take some time to explore the

e clure and notice that t s ST
the same as the original model.

e - ~° % 32 Afilled in circle means there
€ @ localhost-8080/bottle_hermes/ lld - 7&resultsld- 14 @ Q Searct RN -] b + A =

are locations below that one,

HERMES Network Visualization

Welcome | Creale | Model: | Reswlf: | Dolobase | RunSiatus | Hel

which you can see if you left
::ﬁeluydihain_Nelwork Results lzﬁ:grer N . X ot o o C||Ck On the CII'C|e Left C|ICk On

the “Cidade de Xai-Xai” circle to
expand the locations below.
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»»»»»»»
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33. The vaccine availability histo-
gram now shows all vaccinating
locations achieving greater than
90% availability. The maximum
storage utilization histogram also
indicates that the storage bottle-
neck at the Cidade de Xai-Xai
district store has been resolved,
as all locations peak at under
70% storage utilization. The two
bus routes to the district store
remain constrained, however.
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Total costs by supply chain level

34. Total costs by supply chain level are represented by a treemap and bar chart, both of which
are interactive. Comparing the new ones to the old model can be an easy way to notice some
differences. In this case, the changes are not very dramatic.

with BRFV55

...............

with RCW

fostponer

35. Take some time to interact with the results.
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Next Steps

You have now completed the HERMES tutorial on adding storage devices by supply chain level
to a model. See other tutorials for additional experiments you can perform with your model,
such as removing a supply chain level.

1. Haidari LA, Connor DL, Wateska AR, et al. Augmenting transport versus increasing cold
storage to improve vaccine supply chains. PloS one. 2013;8(5):e64303.
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Tutorial B Removing A Level From
The Supply Chain

This tutorial will allow you to experiment with removing a supply chain level from the vaccine
supply chain. Removing a level (regional, district, health center, etc.) from the supply chain can
cut out storage costs, but can simultaneously increase transport frequency, utilization and costs.
Given the substantial alterations to a supply chain that this would likely have, the HERMES
model allows the user to simulate this scenario and compare the direct and indirect effects on
the supply chain indicators to results in previous tutorials. For example, the removal of a supply
chain necessitates a new policy for shipping to be set. In previous work, the HERMES model
showed the effects of supply chain removal on the Niger vaccine supply chain under multiple
shipping policies.

In this tutorial, you will re-design the supply chain to produce a two-level system, in which the
provincial store delivers vaccines directly to the vaccinating locations by truck once per month,
rather than distributing vaccines through the two district level stores.

You will re-design the supply chain to transport the vaccines directly from the provincial hub
(where the vaccine is introduced into the system) to the vaccinating locations by a truck once
per month rather than distributing vaccines through the district level stores.

This tutorial utilizes the model you created in the “Creating a new model” tutorial. You can also
find this model in the tutorial materials provided to you.
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Begin supply chain level removal
experiment workflow

E

Fic Lo Gew Tiatory Bookmans Took L = o

G HERMES - Supply Chain b %

Languages:

Welcome to HERMES

What would you like to do?

Create or Upload a New Model
Open, Modily, and Run an Exisling Model
View and Compare Resulls from Previous Model Runs
View Databases

HERMES Demo

Visit the HCRMES Website for More Information about the Project

5 HERMES - Supply Chain Mo X |
€ @ localhostd le_hermes/me e QSear a9 s + & =

Runstatur | Holp

Database

Wolcomo | Crocto | Modols | Result

IFRMIS ~Models
Available Models in HERMES
Please selec a model lo open. You can use Ihe bullons on Ihe righ! o perform various aclions wilh Ihe selecled model. If you would like lo edil The noles or Ihe name of a model, please
double click on the line.

Select n Model °

Name Model D2 Note Actons

Mozsazo 2 open | munm copy o oal
tutonalnewmodel s open rum Cony im0 Dal

e 8 view 1-20f2

Done

RozuMt: | Databazo | Runstatur

IFRMIS Mocels —futorial newmodel

tutorial_newmodel Model

Model Nelwork | Model Noles

Please select what you would like to do with
this model: Supply Chain Network Diagram

+ Create Experiments Based on this Model Ihie iagram dagicts the structurs of th cupsly chain, Cicking on 3 Iocaton can expand or contrac the routas
s below the seleced location. Right-ccking a locaton or route wil bing up mor detaled

« Edit modol

« Modity siructure with the Advanced Model Edlfor

nponens (.. vaccines,

oo popatofin cxtegmiss
s for eclting the model
+ it storage Locstion Geogropnic Coorainstes

torago Location Population Esfimatos .

Cidade de Xei-Xei

+ Addd andl mocfy costs
+ Iranstom the system with automaticaly created
fransport loops
* Run a Simuiation Exporiment with this Modol

 Vigw Resulfs from previously saved Simulation Experiments

« Expporl Moddsl o o HERMES HIP Fise
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1. On the Welcome Page, click
“Open, Modify and Run an
Existing Model”

2. Click the “Open” button in the
“tutorial_newmodel” row.

3. This opens the main model
page. Click on “Create Experi-
ments Based on this Model”.
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HERMES Create an Experiment

Welcome | Creale | Models | Reaull: | Dalabaze | Runsialus | Help

HERMES ~Model -futorianewmodel ~Croato an Expermant
Please choose an experiment that you would like to perform:
Remove a Add Storage
Introduce New Supply Chain Devices By
Vaccines i) Supply Chain
Level
=
e - I
Lad L L L 1 ]
Modify Introduce
Transport Transport
Routes Loops
Between
Supply Chain J
5 HERMES - Spply Chin e |
-®- 3w =

€) D locahest 8000 otehermes/eperiment-ep?modeld-1 ¢ Qsa %e ©
HERMES Create an Experiment

Wolcomo | Crocto | Modols | Resul: | Databazo | Runstatur | Help

FRMES Mocel ~Huforol newmordel - Crecte on Pxperiment

Please choose an experiment Thal you would like lo perform

Make a Copy of Model tutorial_newmodel *
}\ Wb BRE 1 order Lo proceed, you will need Lo make a copy of the model. Please provide a name for the newly copied model below.
-

Introduce |

Model To Coy
Vaccinef i

tutorial_newmodel

Name of the Copicd Model (ool newmodelieveLramoval

Save Cancel

Modify Introduce
Transport Transport
Routes Loops

Between

5 HERMES - Supply

Mo X 4
et oo srpermentiodeidad ale Qs %8 o
“hain Levell

€ O localhost:

ES Remove a Supply.
.

Modols | Result: | Databazo | Runstatur | Help

IFRMS ~Mocels futorial newmodsl - Crate an Fipeiment - Remove L evel Pxpedment

HERMES Experiment Generator: Removal of A Supply Chain Level

Description of Removing a supply Chain Level Experiments

Ploase Click the Noxt Button to Confinue }

Supply chains fypically have a series of intermediate levels through which to ship products until they finally arrive at the locations where they will
be given to pationts. The levels bring product closer to other locations and generally provide stability and socurity of stock as thoy move through
the supply chain. However, sometimes a supply chain level is not necessary and actually makes the supply chain cost more, and a more efficient
supply chain may be oblained by bypassing of removing a supply chain level and rerouling shipping roules direclly. This experiment will allow you
to explore this fradeoff by giving you the ability o automatically remove a supply chain level from the supply chain.

This experiment will take you through a series of screens that wil allow you to specify a supply chain level to remove. Additionally, you will need fo
specity some characteristics for the new routes that will be created as a result of the supply chain level being removed. Once these options are
spocified, HERMES will automatically create a now model with fhe specified supply chain level removed.
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4. Click on the “Remove a Supply
Chain Level” box.

5. You will be prompted to create
a copy of the model to run.
Making a copy allows you to keep
the original model as a baseline
comparator to the experimental
model you are creating. Enter a
new name for the model copy (or
use the one automatically filled in)
and click the “Save” button.

6. This page offers additional
information on the different supply
chain level removal scenarios you
can model using this experiment
generator. Click the “Next” button
when you are ready to move to
the next page.
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Specify New Structure and Route Characteristics

e [at Vew Tiatory Dookmorts Iook Lop

HERMES Experiment Generator: Removal of A Supply Chain Level

= )

Ploase selec! rom below Ihe supply chain level Ihal you would like 1o remove from Ihe syslem.

5 HERMES - Supply Chain Mo X |

HERMES Experiment Generator: Removal of A Supply Chain Level

[ Next Ploase Click the Noxt Button to Confinue }

Please select from below the supply chain level that you would like to remove from the system.
® oistrict
Now you must scloct how the now routes betweon locations at the supply chain lovels will be defined. Please select one of the following options
® Use the characteristics of routes from the supply chain level above the level to be removed
Use the characteristics of routes from the supply chain level below the level to be removed

Define your own route characteristics

5 HERMES - Supply Chain Mo X |

HERMES Experiment Generator: Removal of A Supply Chain Level

Back | Next Ploase Click the Noxt Button to Confinue }

Remove a Supply Chain Level Experiment Summary

You have chosen fo create a new system with the District supply chain level removed and replace the exisfing routes with routes that currently
originate at the supplier.

Please ciick ihe Next butfon above fo complefe the expenment
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7. Select the “District” level for
removal (your only option in this
scenario).

NOTE: This will reveal another set
of options below.

8. Select “Use the characteris-
tics of routes from the supply
chain level above the level to
be removed.” This means the
provincial store will now deliver
vaccines to health centers using
a truck.

9. Click “Next” to get a summary
page.



HERMES Tutorial: Removing a level
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HERMES Experiment Generator: Removal of A Supply Chain Level

[ ]

HERMES is implementing your experiment.

/|1\

HERMES Experiment Generator: Removal of A Supply Chain Level

[ Ploase Click the Done Button fo Finish }

Below are sol
o Update th
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10. Click “Next” again to have
HERMES remove the district stores
and create new routes between
the remaining levels. This may
take a few seconds depending on
how large the model is.

11. When the model has been
adjusted, the page will update
with some further options. You
have now removed the district
stores from the supply chain
model and created routes for
the province level to directly
supply the vaccines to the health
centers.
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View Changes to Model

Fic Lo Gew Tiatory Bookmans Took L

tutorial_newmodel_level removal Model

Please select what you would like to do with
this model:

Modol Notwork | Modol Nofes

Supply Chain Netwark Diag:

tutorial_newmodel_level removal Model

Please select what you would like to do with
this model:

+ Create Experiments Based on fhis Model

ModelNetwork | Model Noles
Supply Chain Network Diagram
" Information for Route level_remove_1_13

Route Information
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12. To view the changes in the
model, open the model “tuto-
rial_newmodel_level_removal”
(or whatever you named it in step
5) by going to the Models page
and clicking “Open” in the “tuto-
rial_newmodel_level_removal”
row. This will lead you to the page
shown here.

13. Notice that the routes have
new names (level_remove_X_X)
and that the structure of the
supply chain network diagram
looks much different than it did
before. The two district level
locations (Cidade de Xai-Xai and
Massingir Distrito) still appear in
the network but only as vacci-
nating locations rather than as
distribution centers. These loca-
tions will continue to receive
vaccines in order to vaccinate the
populations they directly serve.
Spend a few minutes exploring
the new structure and right
clicking on the routes to see their
descriptions.
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Run Simulation

Fic Lo Gew Tiatory Bookmans Took L

7 HERMES

Mo x|

tutorial_newmodel_level_removal Model

Mods Network | Modsl Notes
Please select what you would like to do with
this model: Supply Chain Network Diagram

« Create Experiments Based on fhis Modal i

" " Information for Route level_remove 1 13

« Moty shucture vith he Advanced Model Estor

+ Add o omove model compangnts (0.9. vaccincs. Route information
Horaas devie. ncie. and popiaton cotsqorer]

3 the model

Noma Goza-> Mavodza
Levets

o

Iyoe

frequency (Fed) =

« Moty the
« Add and mod

« Transform the system with automaticaly created
rar ops

+ Run G Simulafion Experiment with this Model
.y

rom proviously savod Simulafion Experimonts
s HERMES HIP File

Wolcomo | Crocto | Modols

Rosul: | Databazo | Runstatur | Help

IFRMIS ~Mociels ~futoralns

Running a HERMES Model

What name s i st ofresuls?

o verage o 2

Run Parameters for model tutorial_newmodel_level_removal

Number of Smulation Days

e
Factor for uffer Stock from tha Manufacturer '
Saft ihe afault buffer stock for the whole modal 025

Cancel

Show Advanced Options

Submit

-4+ n =

Wolcomo | Crocto | Modols | Resul: | Databazo | Runstatur | Help

nt Run Simulation

< validating Model

Test Mesage
Run Parameters for model futorial ™=

] Thers wers o

e model, o
Number of Smulation Days

Numbor ofshi

onts from the Manufaciurer b
Factor for uffer Stock from tha Manufacturer

Safs the dafault buffer stock for the whole modé

Cancel

Run Simulation

ldvanced Options
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Submit

14. Click “Run a Simulation Exper-
iment with this Model”

15. Type a name for your model
and click the “Submit” button.

NOTE: There should be no errors
in the model.

16. Click the “Run Simulation”
button. The run status page will

open and you can watch the prog-
ress of your run.
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View Results

Once your simulations have finished running, you can view and analyze the results through

multiple interactive visualizations and charts, as well as detailed tables, and compare them to
your original or baseline model.

17. On the main model page, click
on “View Results from previously
saved Simulation Experiments”
oo nemmoseL et oot o (near the bottom of the page) to
open the results page.

this model: Supply Chain Network Diagram

e s Bosad on fhis Model ™ - T - -
°* Information for Route level_remove_1_13
h the Advanced Model

18. Expand the “tutorial_
newmodel_level_removal” tree
and select the “Average Results”

Please select a result from the menu on the left to display.
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19. Removing the district level
raised vaccine availability to
greater than 99% (from 90% at
baseline, or before removing
the district stores from the
supply chain.)

NOTE: There are no transport
related costs at the district
level, which now only receives
vaccines to vaccinate popu-
lations that are in demand.
However, transport costs
increased overall as the provin-
cial store used a more costly
mode of transport to deliver
to health centers (a 4x4 truck)
than that previously used by
the district stores (motorbikes).
So despite the increased
number of doses administered,
the increased transport costs
caused the logistics cost per
dose administered to increase
to $0.86 (from $0.50 before
adding the refrigerators) and
the logistics cost per fully
immunized child rose to $13.25
(from $8.81).
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-~ | 20.Click on the “Download

MERMES SImulgiion ResuTe = s | Excel Results Spreadsheet”

button below the tables to
acquire a spreadsheet of more

55 HERMES - Supy
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Visualizations

[Gie Lat Yew Tatory Bookmarks Ioos L

e e " ° | 22.Click the “Open Geographic
: - : Visualization” button to view

HERMES Simulation Resulis
wele . s .

the supply chain locations and
2 = results on a map. This page will

: v T oo o ST L B open in a new window and can

EOE e I . B take some time to load.
R — NOTE: The new supply chain
: e e e b=t Lee b s b structure depicted by the routes
e connecting the province store
e e e | directly to the health centers.

23. Click on the “Color By Utiliza-
tion” button and explore the map

Stores

Show/Hide Levels:

S to identify whether any locations
P or routes experience bottlenecks
Cenfer:

after the removal of the district
stores from the supply chain.

Show Indicators:
Populafion: @
Utilzation: [

Vaccines: -]

Routes:

Color By
Utilization

@

Stores
Show/Hide Levels:

Allevels: @
province: O
District: 5]
Health a
Center:

Show Indicators:
Populafion: [

utizofion: @
Vaccines: @
Routes:
Color By @

Utilization
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24. Click the “Open Network
Visualization” button.

NOTE: This page will also open in
a new window. This diagram is the
same as that on the main model
page, but there is more room here
to maneuver with it.

25. Compare the structure here
from your new model, with the
District level removed, to the
original one below. Notice that
everything now emanates from
the Province and ends at either
a District or Health Center,
where before, the Districts
were intermediaries.

Structure before level removal

(The solid circle for Massingir
Distrito means the locations
below are unexpanded)
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Histograms

26. The vaccine availability
histogram now shows all vacci-
nating locations achieving
greater than 90% availability.
The maximum storage utiliza-
tion histogram also indicates
no storage bottleneck after
the removal of the Cidade de
Xai-Xai district store, with all
locations peaking at under 80%

---------------- storage utilization. Furthermore,

the new supply chain struc-

ture not only has no transport
bottlenecks but in fact has very
low transport utilization. This
suggests that the vehicle used
by the province store to deliver
vaccines may be underutilized
for this purpose (and costly, as
shown in the tabular results).

139



HERMES Tutorial: Removing a level

Total Costs by Supply Chain Level

qupment fosiporar

.
'Y
n

squpment foalpovar

Before level removal

28. Take some time to interact with the results.
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27. Explore the new cost impli-
cations of the province level
routes to the health centers.
Comparing the new treemap &
barchart to the old is an easy
way to notice some differences.
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Next Steps

You have now completed the HERMES tutorial on removing a supply chain level from a model.
See other tutorials for additional experiments you can perform with your model, such as intro-
ducing new vaccines.
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Tutorial 6 odify Transport
Routes

In this tutorial, you will alter the tutorial_newmodel you previously created by modifying the
transport equipment available to all locations at a specific level.

The type of vehicle or mode of transport one uses, the policy that dictates ordering and moving
a product and geographic characteristics can all have a significant impact on the performance
and efficiency of the supply chain. Modeling can help understand and quantify this impact.

This tutorial will walk you through making changes to transport routes in your model. The exper-
iments will allow you to choose a collection of routes based on what supply chain level the
routes originate at and which supply chain levels the routes run between. You can then specify
operations to perform on the routes, such as increasing frequency of trips or changing the mode
of transport. Based on the changes you make to your model, HERMES will create a new model
that alters all of the selected routes.

Open Model

"7 1.0nthe Welcome Page, click
i e : “Open, Modify and Run an
Existing Model.”

Welcome to HERMES

What would you like to do?

Create or Upload a New Model

Open, Modily, and Run

HERMES Der
Visit the HCRMES Website for More Information about the Project
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[le [t Yiew Vigtory Dookmorks Tools Lielp

7 HERMES - S

Dalabase | Run

HERMES Tutorial: Modifying transport routes

- o x

HERMES ~Modals

Available Models in HERMES

double click on the fine.
Select a Model

Nome Model D
Merara 2

Hutorial newmodel 3

Note

Ploase select a model fo open. You can use the buttons on the right to perform various actions with tho selected modol. If you would like fo edit the notes or the name of a model, ploase

Actons

open | Run Copy | Info el

pen _mun

opy | info | oe

View1-2012

Done

IFRMIS Mocels —futorial newmodel

tutorial_newmodel Model

Please select what you would like to do with
this model:
+ Create Experiments Based on fhis Model
* £dit modol
 Modify siructurs with the Advanced Mods Edifor
« Addorn

& modsl components (&g, vaccines,
Ficiéx. and poplafion categores)

wlarinterdaces for ecifing the model

+ Edit Storage Location Geographic Coordinates

« Editstorage

. E

 Modly Ihe

+ Addd andl mocfy costs
+ Iranstom the system with automaticaly created
fransport loops
* Run a Simuiation Exporiment with this Modol

 Vigw Resulfs from previously saved Simulation Experiments

« Exporl Mods] 03 o HERMES HIP Fle

Model Nelwork | Model Noles

Supply Chain Network Diagram

 Clcking on contract the routes

5 below the selected location. Right-lcking  locaion o route wil bring up more detaled

Cidade de Xei-Xei
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2. Click on the Open button in the
tutorial_newmodel row.

3. This opens the main model
page.

4. Click on “Create Experiments
Based on this Model”.
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Start Experiment

HERMES Createian EXperimenti

Welcome | Credle | Models | Resulls | Dolabase | RunSiaius | Help

Please choose an experiment that you would like fo perform:

=)
'—» mmm
e
mmmm
Add Storage
Introduce New Remove a Supply Devices By
Vaccines Chain Level Supply Chain
Level

Modify Transport
Routes Between
Supply Chain

Introduce
Transport Loops

Languages:

5. Click on “Modify Transport
Routes Between Supply
Chain Levels” box. You will be
prompted to create a copy of the
model to run.

_| 6. Click “Save” unless you want to

change the name of the copied
model first. The next page has
some text describing this type of
experiment.

Levels
5 HERMES  Supply Chain Mo X | o
€ @ locahost? ermesfexperiment-top2madelld-3 @ Qe P TS
HERMES -Modek ~Resut: ~Modsls ~tutoralnewmodal ~Craata an Expermant
Please choose an experiment that you would like to perform:
L]
= o L] | N
)\-':-l Make a Copy of Model tutorial_newmodel x
Introduce [ In order Lo proceed, you will need to make a copy of the model. Please provide a name for the newly copied model below.
Vaccinet
Model To Copy ‘tutorial_newmodel
Name of the Copied Model Forewmoaloie e
Save  Cancel
|
* ;e =4
Modify Introduce
Transport Transport
Routes Loops
Between
Supply Chain
Levels
5 HERMES  Supply Chain Mo X | o
€ D tonaln EAR ISR IR S

HERMES Modify Transpoi

Rozult:

Wolcomo | Crocto | Modols Databaze | Run status

IFRMTS - Modiels Resuts ~Modsis tutorcl_newmodsl - Craate on Fperiment Moty Routes by | avel Experiment
HERMES Experi Modity port Route C| Supply Chain Levels
[ Next Ploase Click the Next Button to Confinue }

Description of Modify Transport Route Characteristics Between supply Chain Levels Experiments

Asupply chain is mostly about moving products between locations il finally the products arrives where it will be given to people. Therefore,
fransport s a critical component to the supply chain. The fype of vehicle or mode of fransport one uses, the policy that dictates ordering and
moving of product, and geographic characteristics can all have a signficant impact on the performance and efficiency of the supply chain.
Modeling can help one undersland and quantify Ihis impacl

This experiment will allow you lo choose a collection of roules bused on whal supply chain level The roules originale al or which supply chain
levels the routes run between. You can then specify operations fo perform on the routes such as increasing the frequency and changing the

mode of transport that will be used on the routes. Based on the specifications, HERMES will create a new model that aiters all of the selected
routes.

Bolow are some example publications whore modifying transport route charactoristics in a supply chain is explored with HERMES modcling:

5,12 BY. Only acding

[rw— A

_| 7 Click “Next.” This is the
beginning of your choices for
modifying transport route char-
acteristics between supply chain
levels.
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Modifying transport routes

e [at Vew Tiatory Dookmorts Iook Lop

HERMES Modify Transpol

Creale | Models | Rewil: | Dalabo:

HERMES ~Modals ~Results ~Modals -futorial_newmodel ~Craate an Exparimant ~Modify Routes by Lavel Expariment

HERMES Exp. Modify port Route C

= )

Would you like lo select supply chin levels by:

Spedlying Uhe supply chain level where routes originale

Specitying hetween which two supply chain levels the routes travel

s Between Supply Chain Levels

Supply Chain Levels

|
Q
E

8. Select the first option, “Spec-
ifying the supply chain level
where routes originate.”

5 HERMES - Supply Chain Mo X |

€D localhost000 otle_herees/eoute by level_expecinsentimocelld-

HERMES Modify Transpori

Wolcomo | Crocto | Modols | Resuts | Defabazo

IFRMIS Models ~Results ~Models ~uforial_newmodel ~Create an Pxperiment ~Mocify Routes by |evel Pxpedment

Route C|

HERMES Experl Modify Transp

= )

Would you like to select supply chain levels by:

@® speafying the supply chain level where routes onginate
Specifying between which two supply chain levels the routes travel
Please sclect below originating supply chain level for which you would like modify the routes.

Province District Health Center

e Qs

Supply Chain Levels

9. Now select “Province” as the
level whose routes you would
like to modify.

-B- 3 A =
Languages: CONERY B

5 HERMES - Supply

Mo X |

VES Modify Transpori
croa

Wolcomo

Modols | Result: | Databazo | Runstatur | Help

IFRMIS Models ~Results ~Models ~uforial_newmodel ~Create an Pxperiment ~Mocify Routes by |evel Pxpedment

HERMES i Route C|

Modify Transp

[ Back  Next Ploase Click the Noxt Button to Confinue }

Would you like to select supply chain levels by:
® speatying the supply chai level where routes onginate
Specfying between which two supply chain levels the routes travel
Ploase sclect bolow originating supply chain level for which you would fie modify the routes.

® province District Health Center

Supply Chain Levels

10. Click “Next” to add some more
parameters.

[rw— A
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Modifying transport routes

7 HERMES -

istics Between Supply Chain Levels
ot “Modily Routes by Lovel Eperment

HERMES Experi Modify

port Route Cl

= )

You have chosen lo modily roules Ihal originale al Ihe Province suppply chain level

Supply Chain Levels

Choose below operations you would like fo perform on the routes you have selected...

Change the trequency at which shi

Q
E

11. You will be changing both the
frequency and the mode of
transport for routes originating
from the Province level. Select
both options on the page.

5 HERMES - Supply Chain Mo X |

HERMES

Modity

port Route C| Supply Chain Levels

[ Back  Next Ploase Click the Noxt Button to Confinue }

You have chosen to moify routes that originate at the Province suppply chain level
Chooso bolow oporations you would like to perform on the routes you have selected...
1B Change the frequency at which shipments occur.

B Change the transport mode used for the routes.

12. Click “Next” to bring up options
for altering the frequency.

HERMES

peri Modity

port Route C|

= )

Please select below how you would like fo alter the frequency of the shipments.

Supply Chain Levels

cut the frequency by half
Increase the frequency by double.
Increase the frequency by quadruple.

Have e routes make shipments as often as et

13. Select the last option, “Have
the routes make shipments as
often as needed.”
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HERMES Modify Transport R

Welcome | Creale | Models | Resulls | Dalabase

HERMES Experi Modify

Plsase selecl below how you would like 1o aller Ihe requency of Ihe shipmenls.
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Creale aNewType | | Search
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14. Click “Next” to bring up
options for altering the mode.
The table lists all available
modes of transport already
loaded into the model.

15. Below the table you have the
option of creating a new type of
transport, which is what you will
be doing next. Click the “Create
a New Type button.”

16. Fill in the following information:

Name:
Double cab Truck 4 large CB

Capital Cost:
50,000.00 in 2010 USD

Vehicle Lifetime:
300,000 KM

Fuel Type:
Petrol

Fuel Consumption Rate:
5.0km/liter
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For storage on the vehicle you
will need to add 4 cold boxes. To
do this, click the “+” in the lower
left corner of the storage table.

17. In the new row that’s added,
select “CB_20CF” from the
type dropdown box. Change the
count in that row to 4.

18. Click “Save”. The truck you
just created is now available in
the table. Make sure that it is
selected by clicking on it.
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G HERMES - Supply Chin Mo X | .

2modelld-0 B e Qs a9 -®- 3w =

HERMES Experl Modity port Route C| Supply Chain Levels

[ Back  Next Ploase Click the Noxt Button to Confinue }

Remove a supply Chain Level Experiment summary
YYou have chosen to modify all of the shipping routes originating at the Province supply chain level.
The modifications to be made are:
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1 as neaded fo safisty demand,

G HERMES - Supply Chin Mo X | .

nodelld-8 B e QSea e 9 - B~

IFRMIS Mocels -~ futoriol_newmodel

HERMES

peri Modity port Route C| Supply Chain Levels

HERMES is implementing your experiment.

e [at View listony Qookmarks Tooks Lich.

5 HERMES - Sup

hain Mo 3¢ |

€ O locahos l_bermes/adid_loops_experimentZmodelid-G B e Qsearn a9 = -4 a =

Add Transport Loops Experiment

HERMES Experil Add

port Loops To Supply Chain

[ Ploase Click Ihe Done Bullon lo Finish ]

Below are some additional actions that you may want fo perform on your newly modified model:
© Updale lhe Number of People Served by Each Supply Chain Localion
o Further Modify the Storage Devic ory of Fach Supply Chain Location
© Open the New Mcdel in the LR anced Lditor fo Make I urther Changes
© Or I you are finished crealing Ihis experimenl: Run Simulalions of This Model
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18. Click “Save”. The truck you
just created is now available in
the table. Make sure that it is
selected by clicking on it.

19. Click “Next” to get a summary
page. If one of your parameters
looks wrong, you can always
use the Back button to fix it
before changing the model.

21. When the model has been
adjusted, the page will update
with further options.



HERMES Tutorial: Modifying transport routes

Run Simulation

L B B 042w :wo =l 27 Click “Run Simulations of this
ERMES Modify Transport Route cs Between Supply Chain Levels Languages: CINIRY [ . i
Model” in the last line of text.

Welcome | Create | Models | Resulls | Dalabase | Run Stafus

HERMES Experi t tor: Modify T port Route Ck teristics Beh Supply Chain Levels

{ Done Please Click the Done Button to Finish J

Below are some additional actions that you may want to perform on your newly modified model:
© Updale he Number of People Served by Each Supply Chain Localion
o Further Modify the: Storage Device Inventory of Each Supply Chain Location
o Open fhe New Model in the HERMES Advanced Edifor to Make Further Changes
© Or i you are finished crealing this experiment: Run Simulations of fhis Model

Ok 23. Type a name for your run and

« (<"} 80/bottle_hermes/model-run?modelid: - @ || Q searcn Lmo =

) click “Submit”. There should be
no errors in the model. (Note: If
Runring a HERME Mode there are errors, please see the

T | : Troubleshooting section to fix).

Run Simulation

24. Click “Run Simulation”. The
run status page will open and

you can watch the progress of
‘ your run.
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View Changes in the Model

While waiting for the simulation to finish running, take a look at the changes in the model.

5 HERMES - Supply Chain Mode [0

futorial newmodel route by level Model

Please select what you would like fo do with
this model:
« Craale Experiments Bosed on his Mods!

+ Edit modet

Model Nefwork | Model Nofes

Supply Chain Network Diagram

futorial_newmodel_route_by_level Model

Please select what you would like to do with
this model:
« Craate Experiments Basad on fnis Modal

£l m

it the Advanced Modsl Tlftor

tam with automaticaly cracted

s Mocil

* View imuiafion Fxperiments

Supply Chain Network Diagram

O || Q searcn rmo =

futorial_newmodel_route_by_level Model

Please select what you would like to do with
this model:

iments Bosed on this Modal

Model Network | Model Noles

Supply Chain Network Diagram

Information for Location Gaza(1)

O || Q searcn rmo =
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26. Open the model tutorial_
newmodel_route_by_level (or
whatever you named it in step
XX) by going to the models page
and clicking “Open” in the row
of that name.

27. The structure of this model
hasn’t changed, but the
frequency and transport used
for the routes from Gaza to its
districts have. If you right click on
either the r2 or r8 lines, you will
see that the Type has changed
from “Fixed Schedule / Variable
Amount Based on Frequency*
to “Variable Schedule (As
Needed When Stock Falls Below
Threshold) / Variable Amount”

28. To see the change in transport
type, first righ tclick on Gaza to
show its location information.
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Please select what you would like fo do with
this model:

fously soved Simulalion Experiments

« Faport Mociel as o HIFRMIS 7P e

HERMES Tutorial: Modifying transport routes

Model Nefwork | Model Nofes

Supply Chain Network Diagr:

ot

Information for Location Gaza(1)

General Info | Population Information | Storage Devicws | Transport Devices

Vehicle Information

Nome

Comt | ssorersacgety  SaoIS el

Double cob Iuck ¢ lorgs CB
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29. Then click on the “Transport
Devices” tab. This will now show
the infomation for the double
cab truck 4 large CB that was
added to replace the provincial
Hilux which was originally there.
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View Results
Once your run has finished you will want to look at the results and compare them to
your original run.

30. Click on the “Results” on
the top menu bar to open the
Results page.

Please select a result from the menu on the left o display.

31. Expand the tutorial _
newmodel_route_by_level
tree and select the “Average

Please select a result from the menu on the left to display.
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Spreadsheet Costing Results
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32. Spreadsheet costing results

33. Click on the “Download Excel
Results” Spreadsheet button
below the tables to acquire a
spreadsheet of results.

34. Click the “Save” button and
then use the download dialog box
to either open or save a copy.
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Visualization Buttons

fon ~Mode:tuforial_newmodel_route_by_leval, Result: run_rol
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35. Click the “Open Geographic
Visualization” button. This page
will open in a new window and
can take some time to load.

36. Back on the results window,
click the “Open Network Visu-
alization” button. This page will
also open in a new window. A
filled-in circle means there are
locations below that one. This is
the same diagram as you looked
at from the model page.

37. You can navigate this the same
way you did on the models
page; left click a circle to expand
or contract locations; right click a
circle or route to get information
on that location or route.
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Histograms

5 HERMES - Supply Chain Mode [0
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Total Costs by Supply Chain Level

40. Total costs by supply chain
level are represented by a
treemap and bar chart, both of
which are interactive.
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Tutorial 7 ntroduce Transport
Loops

In this tutorial, you will alter the tutorial_newmodel you previously created by introducing trans-
port loops.

Many supply chains utilize transport routes that start at one location and visit multiple locations
before returning to their origin. This type of shipping route is known as a “loop”. Loops can be
more efficient and provide more reliable shipping of products than delivering to locations one
at a time because they require maintaining a smaller fleet of vehicles that can potentially travel
shorter distances and provide a more regular shipping pattern. However, transport loops may
also require larger vehicles with additional storage space which may be more costly to operate
and maintain and may incur per diem costs as the routes become quite long. Modeling can help
a user understand these tradeoffs and where and when transport loops may make sense for
your supply chain.

This experiment will take you through a series of screens that will ask you between which supply
chain levels you would like to create transport loops, the number of locations per transport

loop and the vehicle that you would like to use for each loop. After you insert your parameters,
HERMES will automatically create transport loops for the model based on shortest distance.

Open Model

~ 7 | 1.0nthe Welcome Page, click
e : “Open, Modify and Run an
Existing Model.”

Welcome to HERMES

What would you like to do?

Create or Upload a New Model
dsling Model
vious Model Runs

Open, Modily, and

View and Compare Res

View Databases

HERMES Demo

Visit the HCRMES Website for More Information about the Project
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Fic Lo Gew Tiatory Bookmans Took L = o

E

Ron Status

HERMES ~Models

Available Models in HERMES

Ploase select a model fo open. You can use the buttons on the right to perform various actions with tho selected modol. If you would like fo edit the notes or the name of a model, ploase
double click on the fine.

Select a Model °
Nome Model D Note Actions
Merara 2 open | Run Copy | Info el
iutoriaL newmodel 3 pen _mun copy | info oe
20 8 View1-2012
Done

5 HERMES - Supply Chain Mo X |

Wolcomo | Croato | Modols | Resub: | Dafabazo | Run statur

IFRMIS Mocels —futorial newmodel

tutorial_newmodel Model

Model Notwork | Model Noles
Please select what you would like to do with
this model: Supply Chain Network Diagram

« Craate biperments bosed on i Model ciang s conracthe o

s below the seleced location. Right-ccking a locaton or route wil bing up mor detaled

 Modify siructurs with the Advanced Mods Edifor
« Add or remove meds] compenenls (s.g. vaccines
G - vehicies, and poplation categeries)

« Tabularinferfaces for adifing the madel

Cidade de Xei-Xei

+ Addd andl mocfy costs

+ Iranstom the system with automaticaly created
fransport loops
* Run a Simuiation Exporiment with this Modol

.u

Result from praviously saved Simulafion Experiments

« Exporl Mods] 03 o HERMES HIP Fle
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2. Click on the “Open” button in
the tutorial_newmodel row.

3. This opens the main model page.

4. Click on “Create Experiments
Based on this Model”.
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Start Experiment

5 HERMES - Supply Chainhe. X | o
€ @ localhost:8080/bottle_hermes/experiment-top?modelld— @ QSeard

HERMES Create an Experiment.

Welcome | Create | Models | Results

Dolabase | Runslatus | Help

HERMES ~Modals tutorol_newmodal ~Craate an Expariment

Please choose an experiment that you would like to perform:

=)
-

=

e 9

-B- o #

Languages: [2

Remove a Add Storage
Introduce New Supply Chain Devices By
Vaccines Level Supply Chain
Level
-
Modify Introduce
Transport Transport
Routes Loops
Between
wuooly Chain
5 HERMES - Supply Chain e ¢ | o
€ localhost000 ot hermes/esperiment-tapPmodelld-3 € | QS #E © E- @

HERMES Create an Experiment

Wolcomo | Crocto | Modols | Resul: | Databazo | Runstatur | Help

ERMES >Model >hutcrol newmordel >Craate on Expesiment
Please choose an experiment Thal you would like lo perform

Make a Copy of Model tutorial_newmodel

A=

In order to proceed, you will need L make a copy of the model. Please provide a r

Introduce |

Model To Coy
Vaccinet i

tutorial_newmodel

Name of the Copicd Model Jutorio_newmodel add_loops

Save Cancel

for the newly copied model below.

Languages: [

saum®
Modify Introduce
Transport Transport
Routes Loops
Between
¥ HERMES-Suppy Ch +
€ @ localhost . e experimer B e QSea w8 9 R ERE A

Create | Models Dotobaze | Run Stalus

Create an Experiment ~Add Iransport Loops Experiment

HERMES

Add port Loops To Supply Chain

——

Description of Adding Transport Loops Experiments

Many supply chains ufiize transport routes that start at one location and visit multiple locations before retuming to their origin. This type of shipping
roule is known s a ‘loop.” Loops Gan be more efficient and provide more reliable shipping of products because They require mainlaining a
smaller fleat vehicies that can potentially travel less distance and provide a more ragular shipping patter. However, transport loops may akso
require larger vehicles which may be more costly to operate and maintain and may incur per diem costs as the routes can become quite long.
Modoling can help you fo understand those fradeoffs and whore and when transport loops may mako sonso for your supply chain.

This experiment will lake you hrough a series of screens Ihal will ask you belween which supply chain levels you would ke lo creale Iransporl
loops, the number of locations per transport Ioop, and the vehicle that you would like to use for aach transport loop. After you give it your
paramaters, HERMES will automatically create fransport loops for the model based on the shortest distance.

Below are some example publications where the addifion of transport loops in supply chains is explored with HERMES modeling:

1 P, Schimilz MM, Welirg
6):4301 8. ok 10,1016/

desig
2016 Aug 26. PubMed PMI

cine supply chain {0 Improve acc

Languages:
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5. Click on the “Introduce Trans-
port Loops” box. You will be
prompted to create a copy of the
model to run.

6. Click “Save”, unless you want
to change the name of the copied
model first. The next page has
some text describing this type of
experiment.

7. Click “Next”. This is the begin-
ning of your choices for adding a
transport loop.
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e [at Vew Tiatory Dookmorts Iook Lop

7 HERMES -

HERMES ~Modals

futoriolnewmodel ~Create an Experiment ~Add Transport Loops Experiment

HERMES Experil Add

port Loops To Supply Chain

= )

Ploase selec! below Ihe level you al which you would like 1o slarl The lransporl loops.

Province District

8. Select “District” as the level at
which to start the loops. This will
open another selection below.

5 HERMES - Supply Cuio i X |

€) D locahostB000) botte_hermes/ad Joops_xperimentimodelld- B¢ Qs tE O U-@B- A=
HERMES Add Transport Loops to Supply.! n.

Wolcomo | croato | Models | Rosuts

Databaze | Run statuz

Holp

IFRMIS Mocels futorial newmodsl ~Cracte n Fxperiment - Add Transport | aops Fxperment

HERMES Experl

Please select below the level at which you would like to start the transport loops.

Add port Loops To Supply Chain

Ploase Click the Noxt Button to Confinue }

province | @ pistrict

Please select below the level(s) to include in the transport loops.

Health Center Al Locations Below

9. Now select “Health Center”
as the level the loops will
distribute to.

IFRMIS Mocels futorial newmodsl ~Cracte n Fxperiment - Add Transport | aops Fxperment

HERMES Experl Add
[ =

Please select below the level at which you would like to start the transport loops.

Province

port Loops To Supply Chain

Ploase Click the Noxt Button to Confinue }

® vstnct

Please select below the level(s) to include in the transport loops.

® Health Center Al Locations Below
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e [at Vew Tiatory Dookmorts Iook Lop

_— - 7 | 10. Click “Next” to add in some
T —— . e T more parameters.

7 HERMES - S

€)® locahost800potte hermes

HERMES ~Models -tutorianewmodsl ~Create an Exparment ~Add Transport Loops Experiment
HERMES Exp Add port Loops To Supply Chain
[ Back  Next Ploase Click Ihe Nex! Bullon lo Conlinue ]

Please specily Ihe paramelers for he lransporl loops below:

Meimum Number of Locations Fer Iransport Loop

Iranport Component to be Used for Loops e i

A 11. Change the Maximum Number
| Je} cjellAC glel .

ooz e et of Locations Per Transport Loop
' to 7. Make sure the Transport
Component is the provincial
Hilux.

RMES Add Transpo

HERMES Experi t tor: Add Ti port Loops To Supply Chain

{ Back | Next Please Click the Next Button fo Confinue J

Please specify the parameters for the transport loops below:
Maximum Number of Locations Per Transport Loop [7

Tranport Component 1o be Used for Loops provincial Hilux

—— B0 [Ssm e _| 12. Click “Next” to get a summary
' i page. If one of your parameters

looks wrong, you can always use

pe Add Transport Loops To Supply Chain the Back button to fix it before

[ sk new | Ploaso Cicktho Nex!Buffon fo Confinue } ch angmg the model.

Add Transport Loops Experiment summary

HERMES

You have decided fo create fransport loops starfing at the District for locations at Health Center supply chain level.

With the following opfions:

ns per ransportoop s 6
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13. Click “Next” to have HERMES
adjust the model by creating
transport loops. This might take

p— S a few seconds or a few minutes
depending on how large your
T ———— model is. (It shouldn’t take more

than 30 secs for this model.)

— e ... .-l 4. Whenthe model has been
adjusted, the page will update
with some further options.

HERMES Experi Add

port Loops To Supply Chain

[ Ploase Click the Done Button fo Finish }

Below are some additional actions that you may want to perform on your newly modified model:
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Run Simulation

e [at Vew Tiatory Dookmorts Iook Lop

Mo x|

15. Click “Run Simulations of this
Model” (in the last line of text)

Modet L newmodel -Craate an Experiment ~Add Transport Loops Expariment
HERMES Experil Add port Loops To Supply Chain
[ Ploase Click Ihe Done Bullon lo Firish ]

Below are some additional actions that you may want fo perform on your newly modified model:
o Updale The Number of People Served by Each Supply Chain Localion

o Further Modify the Storage Device Inventory of Fach Supply Chain Location

© Open the New Model in the HLRMLS Advanced Lditor to Make [ urther Changes

© Orlf you are finished crealing Ihis experiment Run Simulafions of This Model

7 HERMES - S

Wolcomo | Crocto | Modols

Rozult: | Databazo | Runstatur

Holp.

IERMES ~Models ~futorial newmodel > Create on

—— e ... To.Type aname foryourrun
’ and click the “Submit” button.
There should be no errors in the

Whot name should to | lidating Model E
How many stochasic [mndom) nns would you
Test Mesiage
Run Parameters for model futorial ~ T
Number of Smulation Days

Number of shipments from fho Manufacturer e
Factor for Buffr stock from he Manufacturar
Safs the dafault buffer stock for the whole modé

Cancel

dvanced Options | | Submit

Run Simulation

ERMES Run Status

e ‘ g 17. Click “Run Simulation”. The

run status page will open and
o you can watch the progress of
e— | . your run.
) |
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View Changes in Model

While waiting for the simulation to finish running, take a look at the changes in the model.

tutorial_newmodel_add_loops Model

Please select what you would like fo do with
this model:

futorial_newmodel_add_loops Model

Please select what you would like to do with
this model:

futorial_newmodel_add_loops Model

Please select what you would like to do with
this model:

« Craate Experiments Basad on fnis Modal

Model Nelwork | Model Noles

Supply Chain Network Diagram
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18. Open the model tuto-
rial_newmodel_add_loops (or
whatever you named it in step
XX) by going to the Models page
and clicking “Open” in the row
of that name.

19. At the top level, this may look
the same as the original tuto-
rial_newmodel diagram. Click on
“Cidade de Xai-Xai”. The blue
circle with arrows indicate a loop
has been formed and labeled as
a loop.

20. Click on the blue circle with
arrows. This shows you the loca-
tions included in the loop.
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tutorial_newmodel_add_loops Model

Please select what you would like fo do with

futorial_newmodel_add_loops Model

Please select what you would like to do with
this model: Supply Chas

« Gregte Bxperiments Based on fhis Mode!

21. Although the locations are
portrayed as separate routes
listed in alphabetical order,
right clicking on any of the lines
emanating from the blue circle
with arrows will give the same
information about the looped
route, including the looping
order.

22. Similarly, clicking on
“Massingir Distrito” and then
the blue dot with arrows will
show the loop that was created
for that district.

23. Spend a few minutes exploring the new structure and right clicking on the routes to see their

descriptions.
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View Results

Once your run has finished you will want to look at the results and compare them to
your original run.

24. Click on “Results” on the top
menu bar to open the Results page.

Please select a result from the menu on the left o display.

T N © o =Sfess 2=l 25, Expand the tutorial_
newmodel_add_loops tree and
select the “Average Results”.

Please select a result from the menu on the left to display.
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Spreadsheet Costing Results

26. Spreadsheet costing results

Availabilty by L ocation

aaaaaaaaaaaaaa

o]

27. Click on the “Download Excel
Results Spreadsheet” button
below the tables to acquire a

e —————————— spreadsheet of the results.

Save  Cancel azs

aaaaaaaaaaaaaaa

28. Click the “Save” button and then use the download dialog box to either open or save
a copy.
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Visualization Buttons

29. Click the “Open Geographic
Visualization” button. This page
will open in a new window and

st can take some time to load.

c @ © localhost:8080/bottle_hermes/network results_visualization?modelld-98wesultsld-2 ||

) e ne =l 30. Click the “Open Network
HERMES Network Visualization p—— . . X )
—_— Visualization” button. This page

Tl will also open in a new window.
Afilled in circle means there are
locations below that one. This is
the same diagram as you looked
at from the model page.

c @ © localhost:8030/vort

D ecbus808orn sk et Yoo o3 A @ || Q searen .‘, o = 3" Left Clle on the “Cidade de
HERMES Network Visualization anguages: [T . . )
Xai-Xai” circle to expand the

Nefwork Visualzafion ~Model: fulorial_newmodel_add_loops, Result: run_al .
Supply Chain Network Results Explorer | O C at I O n S b e | OW'
Gick on a clrle fo sae s locations fo which It sips. Loft route pions fo plot fhem on fhe diagram.

N @ o mee ey Torestmns -

@Bt o G 2105
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e : % 32. The diagram here shows

— : — the structure with all locations
displayed (any filled in circles
ematon. bt uner st tons fo ot oo i deran. were C//cked).

Supply Chain Network Results Explorer
2 ‘ships. Lett
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Histograms

© localnost3020
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Logistics Cost per Dose Administered  Logisfics Cost per Fully Immunized Child (FIC)

0.44

7592

Open Network
Visualization

Open Geographic
Visualization

Avallabiity by Location

ownload Excal

Soreadsheet

aximum Storage

Maximum Transport
Uuiizatior

Utiization by Locatio by Route
05" [ — %
1019% e 1019%
2020% — 2020%
2.90% 00%
iy  I— ity
2 sosew S09%
2 sosow — s050%
7079% 7078%
0005 0008%
a0.99% - a9
100% 0%
o 24 1 24 1 00 05 10 15 2c
Number ft ocaions Number oft ocaions Humber Of Routes
Birth Cohort size Levels rigin Level
. ozoy 300909 B Hoam Conter B Distict . owa I ponco
<00 EE 1000 . Proince

Tatal Casts Ry Supply Chain  evel

ey Cran i %

©>C @

© localosts0:

o 9 %y Qs

Logistics Cost per Dose Administered  Logisfics Cost per Fully Immunized Child (FIC)

mwo =

34. Look at the histograms.

35. Hovering your mouse over a
bar will pop up more information

about that bar (see middle chart
£ 0% 090% ] i ocatons g5 0%
2 sones S50 ] B aonen

[~

Tatal Casts Ry Supply Chain  evel

staff
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Total Costs by Supply Chain Level

T R ———— o 36. Total costs by supply chain
level are represented by a
treemap and bar chart, both of
which are interactive.

cauipment fusiporer
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